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Editor—Some patients with confirmed or suspected corona-
virus disease 2019 (COVID-19) need emergency or urgent sur-
gery, including Caesarean delivery. Vertical and perinatal
mother-to-newborn transmission of COVID-19 has not yet
been confirmed,>? although there are reports of COVID-19
infections in newborns.>”” We report three mothers with
COVID-19 and the outcomes of their newborns in Henan
Province, China. The patients or their family members
provided consent for this publication. All three mothers did
not have significant past medical histories. Specimens from
pharyngeal, laryngeal, throat, and tracheal tube tip were
collected from the mothers and newborns with synthetic
fibre swabs. The decision to perform Caesarean delivery was
based on either a confirmed or suspected maternal diagnosis
of COVID-19, and the obstetricians’ desire to shorten the
course of delivery. All three newborns were tested for
COVID-19 in accordance with governmental policies
requiring testing of newborns of mothers with confirmed or
suspected COVID-19. In all three cases, the obstetricians,
anaesthesiologists, neonatologists, and nurses wore full
personal protective equipment (PPE), including an N95 mask,
eye goggles, face shield, and a top-to-bottom tight-fitting
gown, entering the operating theatres ~5 min before the
patients. Notably, only obstetricians touched both the
mothers and newborns during the time of Caesarean
delivery, handing the newborns off to the neonatologists
after delivery. The resuscitation tables for newborns were ~3
m away from the head of the mothers. The operating
theatres in Cases 2 and 3 were equipped with negative
pressure to minimise virus spread. The environmental
surfaces of operating and inpatient rooms were routinely
decontaminated with chlorine 2000 mg L~ disinfectant for
30 min after the patients had exited the operating theatres
or were discharged from inpatient rooms. Medical staff
followed PPE doffing procedures according to standard
guidelines, which included spraying the surfaces of PPE with
ethanol 75% before removal and washing hands after doffing.

The first patient was a 28-yr-old nulliparous woman at 37
weeks gestation, who had lived in Wuhan and arrived in

Xinyang, Henan Province the third week in January 2020. The
next day she developed a fever, on Day 4 she developed a
productive cough, and on Day 8 the mother tested positive for
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2) by RT—PCR assay. Additional laboratory evaluation showed
marked abnormalities (Supplementary Table S1). The
mother’s course was notable for fever, tachypnoea, and
hypoxaemia. She had a Caesarean delivery under general
anaesthesia with rapid sequence induction and easy intuba-
tion using video-assisted laryngoscopy on Day 9, and delivered
a male with Apgar scores of 9 and 9 at 1 and 5 min, respec-
tively. The mother did not have regional anaesthesia because
of abnormal liver function and coagulopathy. The anaesthesia
circuit had an electrostatic filter to avoid contaminating the
machine and gas scavenging system. The operating theatre
was not a negative-pressure airborne infection isolation room.
The mother wore a face mask except during intubation and
mechanical ventilation.

The newborn was taken from the operating theatre before
extubation of the mother. For the remainder of his hospital-
isation, he was in the parent’s inpatient room, but was placed
in a temperature-controlled isolator 3 m away from the
mother’s head. He was cared for by a nurse who was not in
physical contact with the mother or other visitors after the
delivery. Visitors wore masks in the mother’s room, but were
not allowed to be in contact with the newborn. The mother
wore a face mask at all times after the surgery, and the med-
ical staff wore PPE in the inpatient room as they did in the
operating theatre. The newborn was discharged home 11 h
after birth and tested positive for SARS-CoV-2 on Postnatal day
(PND) 6. Three days later, his caregiver (grandmother) also
tested positive for SARS-CoV-2. The mother recovered well
and was discharged home on Day 26; 19 days after delivery, no
caregivers had developed COVID-19. The hospital has since
implemented a rooming policy to immediately isolate new-
borns from mothers with COVID-19.

The second patient was a 30-yr-old pregnant (G3P2) woman
at 30.5 weeks gestation, who also lived in Wuhan and arrived
in Henan Province the third week in January 2020. She had a
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cough, fever, dyspnoea, and abnormal clinical laboratory re-
sults (Supplementary Table S1), and tested positive for SARS-
CoV-2 near the end of January 2020. On Day 4 of illness, the
decision was made for urgent Caesarean delivery under spinal
anaesthesia; the newborn boy had Apgar scores of 5and 8 at 1
and 5 min, respectively. The mother wore a mask during the
procedure and had mild coughing. The newborn was placed in
an isolation room in the neonatal ICU shortly after delivery; he
was intubated for 4 days because of prematurity and received
surfactant treatment. The newborn tested negative for SARS-
CoV-2 on PND 3. The mother’s clinical condition deteriorated
and she passed away on Day 35.

The third patient was a 29-yr-old pregnant woman at 36
weeks gestation who had a fever and cough, relatively normal
clinical laboratory results (Supplementary Table S1), and
tested positive for SARS-CoV-2 on Postpartum day 6. The
woman had had an urgent Caesarean delivery under spinal
anaesthesia on January 31, 2020, with the delivery of a
newborn boy (Apgar scores of 3 and 5 at 1 and 5 min, respec-
tively). The mother wore a mask during the procedure and had
mild coughing. The newborn initially had asphyxia and was
clinically managed in the operating theatre for ~10 min
without intubation. The newborn was then transferred to an
isolation room in the neonatal ICU, and tested negative for
SARS-CoV-2 on PND 8 and 20. Because he had a fever on PND 3,
lung rales, and abnormal laboratory results (leucocytes
15.7x10° L7}, neutrophils 72.1%, lymphocytes 19.1%, C-reac-
tive protein 25.1 mg L™}, erythrocyte sedimentation rate 31
mm, lactate dehydrogenase 528 U L™}, and creatine kinase
muscle—brain fraction 38 U L™}], and because his mother had
tested positive for SARS-CoV-2, a chest CT scan of the newborn
was performed on PND 6 that showed findings suggestive of
COVID-19 (Fig 1). Respiratory syncytial virus, adenovirus,
influenza virus, Mycoplasma, Chlamydia, and other infections
were excluded. COVID-19 was diagnosed based on the clinical
and CT scan criteria.

These three women infected with COVID-19 in the peri-
partum period had three different maternal and neonatal

Postnatal day 6
February 6, 2020

Fig 1. Chest CT scan of the newborn in Case 3. The CT scan
shows the image consistent with COVID-19 in the newborn.

outcomes. The first case suggests mother-to-newborn trans-
mission of SARS-CoV-2 during an urgent Caesarean delivery
under general anaesthesia. The other two mothers both had
urgent Caesarean deliveries under spinal anaesthesia; one
baby never became infected and the other baby was diagnosed
with COVID-19 despite negative SARS-CoV-2 testing. It is not
clear whether transmission of COVID-19 to the newborn in
Case 1 occurred in utero or in the operating theatre, recovery
room, or community whilst being cared by his grandmother
(wearing a mask), or whether the route of transmission was
via airborne droplets, personal contact, or blood. The newborn
in the third case who tested negative for SARS-CoV-2 had
clinical symptoms and classical chest CT findings consistent
with COVID-19, although other acute lung diseases could also
cause the CT findings. Nevertheless, this report highlights the
risk of mother-to-newborn transmission of SARS-CoV-2 and
suggests that more systematic investigations are warranted to
determine if vertical transmission is possible.

The lessons learnt from this case series are (i) the numbers
of visitors should be minimised, and (ii) sufficient PPE is
important to prevent caregivers from infection of COVID-19.
Limitations in this case series include lack of testing of am-
niotic fluid and cord blood specimens in newborns, which may
have detected the presence of SARS-CoV-2. We recommend
consideration of routine testing from these sites when
mothers have COVID-19 or are under investigation. Although
the route of transmission in these newborns is not clear, it is
important to maintain practices to minimise droplet and
contact spread; we recommend isolating newborns from
SARS-CoV-2-positive mothers immediately after birth and the
use of PPE by visitors in the hospital and at home as long as
community-based spread is considered a threat in a given
geographical area.

Whilst there is a common belief that general anaesthesia,
associated with more aerosol generation during intubation,
may increase the risk of transmission of SARS-CoV-2,® our
case series included a case of potential transmission under
regional anaesthesia. The limited case number in this series
precludes conclusions about the association between risk of
newborn SARS-CoV-2 transmission and type of anaesthesia,
such that it is not yet known whether general or neuraxial
anaesthesia’ for Caesarean delivery can lead to different
outcomes.
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Editor—As an obstetric anaesthesiologist currently working in
New York City, at the epicentre of the US outbreak of coro-
navirus disease 2019 (COVID-19), I was most interested to read
the report of Zhong and colleagues® on the experience with
spinal anaesthesia (mostly for Caesarean delivery) in
Wuhan, China, including evidence of transmission of the
virus to anaesthetists." The authors’ experience that spinal
anaesthesia was well tolerated confirms our experience here
in New York, and the few other published reports, which
suggest safety, with perhaps some mild hypotension beyond
what is usually seen.?> I do, however, have some questions
about the details in this report.

DOI of original article: 10.1016/j.bja.2020.03.007.

Itis stated in the abstract that 45/49 subjects had Caesarean

sections, but Table 1 says only 42/49 were female. Table 1 also
states that most patients were ASA physical status 1. ASA
guidelines” state that pregnancy makes a patient ASA physical
status 2 at least, so these women who all required supple-
mental oxygen are probably almost all more properly classi-
fied as ASA physical status 3, but by definition are all 2 or
greater.

If this was a retrospective study, how did the authors obtain

verbal consent from patients? Presumably this data collection
was done after, perhaps well after, the actual surgery.

The authors report that these 49 patients who received

spinal anaesthesia (mostly for Caesarean delivery) were all
‘radiologically-positive’ for COVID-19. However, only 13 of
these 49 tested positive for the presence of severe acute
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