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Abstract

Previous studies described the clinical features of Covid-19 in adults and infants under 1 year
of age. Little is known about features, outcomes and intrauterine transmission potential in
newborn babies aged 28 days or less. Through systematical searching, we identified 4
infections in newborn babies in China as of March 13. The age range was 30 hours to 17 days
old. Three were male. Two newborn babies had fever, 1 had shortness of breath, 1 had cough
and 1 had no syndromes. Supportive treatment was provided for all 4 newborn babies. None
required intensive unit care or mechanical ventilation. None had any severe complications.
Three newborn babies recovered by the end of this study and had been discharged with 16,
23, and 30 days of hospital stay. All 4 mothers were infected by SARS-CoV-2, 3 showing
symptoms before and 1 after delivery. Cesarean section was used for all 4 mothers, 3 at level
Il hospitals and 1 at a level II hospital. Three newborn babies were separated from mothers
right after being born and were not breastfed. In summary, newborn babies are susceptible to
SARS-CoV-2 infection. The symptoms in newborn babies were milder and outcomes were
less severe as compared to adults. Intrauterine vertical transmission is possible but direct

evidence is still lacking.



Introduction

The outbreak of coronavirus disease 2019 (Covid-19) spreads rapidly ¥, On January 31, the
World Health Organization declared Covid-19 a public health emergency of international
concern. By March 13, Covid-19 have been confirmed in 127 countries with 145,166 cases
and 5,428 deaths worldwide.

At the earlier stage of the epidemic, older adults were reported to be more likely to be
infected®l. Subsequently, infections in infants under 1 year of age® and children were
reported. To date, little is known about the infection in newborn babies. Furthermore, data
regarding intrauterine transmission are scarcel®l. We identified all infected newborn babies in
China by March 13 and described the clinical features, treatment, outcomes and intrauterine

transmission potential.
Methods
Sources of Data

For this retrospective study, we identified all neonatal infections of SARS-CoV-2 between
Dec 8, 2019 and March 13, 2020 in China. The summary number of new infections was
released by the National Health Commission on daily basis in Chinal*%. We systematically
explored all the laboratory-confirmed 81,026 cases by March 13, as described previously®®!.
In short, we retrieved the summary data from the central government and local health
departments and screened for newborn babies <28 days of age. Local hospitals,
administrative offices and families of patients were interviewed through telephone or online
communication tools. This study was approved by the institutional review board of Wuhan
University School of Health Sciences. Informed consent was waived as part of a public health

outbreak investigation.
Data Collection

Data on the demographics, disease onset, diagnosis, treatment, and outcomes were
collected using standard forms. To analyze the intrauterine transmission potential, mother’s
disease onset (symptoms, timing of symptoms onset relative to delivery), diagnosis, Wuhan

linkage (living in or visited Wuhan, or directly contacting visitors from Wuhan), delivery



(delivery methods, hospital level, protection level, gestational age at delivery), mother-child
contact (separation, breastfeeding) were collected.

Definition of SARS-CoV-2 Infection

To detect neonatal infection, nasopharyngeal swabs or annals swabs were collected
during hospitalization. Quantitative real-time polymerase chain reaction was used according
to the recommended protocolf*l,

For mothers of the newborn babies, CT scanning was used for preliminary screening.
Abnormal results included ground-glass opacity and bilateral patchy shadowing. Suspected
infection was defined as abnormal results on CT scanning coupled with typical clinical
symptoms, including fever, cough, headache, sore throat, shortness of breath, sputum
production. Nasopharyngeal swabs was collected for detection of SARS-CoV-2 nucleic acid.

Confirmation of infection in mothers was based on nucleic acid tests.
Results

Based on the data sources we used in this retrospective study, 4 nucleic acid-confirmed
neonatal infections were identified through systematic and comprehensive searching among
the 81,026 confirmed cases in China as of March 13 (Table). All 4 patients were hospitalized.

Three were male. The age range was 30 hours to 17 days old.

Two newborn babies had fever, 1 had shortness of breath, 1 had cough and 1 had no
noticeable syndromes. The onset of disease occurred in hospital for 2 newborn babies and
home for 2 newborn babies. Two newborn babies were at isolation and 2 were not at isolation

at the time of disease onset.

Nucleic acid detection was performed using nasopharyngeal swabs for 2 newborn
babies and annals swabs for 2 newborn babies. Four newborn babies tested positive in nucleic
acid detection. CT scans were performed in 3 newborn babies. All showed increased lung

marking. Time between dates of admission/symptoms and diagnosis was 0-2 day.

Supportive treatment was provided for all 4 newborn babies. None required intensive
unit care or mechanical ventilation. None had any severe complications. Three newborn

babies were deemed to recover after two consecutive negative nucleic acid tests (separated by

=>24h). The hospital stay was 16, 23, and 30 days, respectively.



All the 4 newborn babies” mother was diagnosed to be infected. Three mothers showed
symptoms before delivery and 1 after delivery. The most common symptoms in mothers were
fever, followed by cough, appetite decline and oil intolerance. CT scans were performed for
all 4 mothers, with 3 before and 1 after delivery. Abnormal findings were reported for all
mothers. Nucleic acid detection was performed for all 4 mothers, with 3 after delivery and 1
before delivery. All 4 mothers tested positive for nucleic acid.

Cesarean section was used for all 4 mothers, 3 at level 1II hospitals and 1 at a level 11
hospital. The protection level was III for 3 mothers and II for 1 mother. Three newborn

babies were separated from mothers right after being born and were not breastfed; one
neonate had not been separated from mother and was breastfed for 16 days until symptom
onset.

Discussion

Based on the sources of data used in this study, 4 nucleic acid-confirmed infections were

identified in newborn babies.

Symptoms of neonatal infection are generally mild as compared to adult patients. No
severe clinical complications or deaths were reported, as compared to fatality rates of
4%~15% in adultst**l. Note that infants <1 year of age also presented mild or no symptoms
and rarely severe complications!®. It is encouraging that newborn babies and infants appear to
be less vulnerable to SARS-CoV-2. On the other hand, mild or no symptoms in the youngest

make it difficult to detect and prevent further transmission.

The number of neonatal infections is 4, as compared to 9 infections in infants aged
between 28 days and 1 year . Proportionately, the infection rate might be significantly
higher in newborn babies than infants. Different exposure chance may explain the difference,
if any, between the infection rates, but transmission routes may also be different. It is possible
that vertical transmission is an additional route for neonatal infections, although a previous

study of 6 pregnant women did not find any direct evidence!®.

Findings of the present study support intrauterine transmission potential. All 4 newborn
babies were delivered through cesarean section and 3 were under level III protection. The

possibility of intrapartum mother-to-child transmission by vaginal delivery was excluded.

Except for Patient 2 having contact with an infected visitor, all the other 3 newborn babies



were at isolation when symptoms occurred. No mother-child contact or breastfeeding
occurred in the 3 newborn babies. Time between birth and diagnosis was limited, ranging
between 30 hours and 5 days. Taken together, the chance of infection through ways other
than intrauterine transmission is deemed to be low. However, there are other explanations for
neonate infections. First, possibility of nosocomial infection cannot be completely ruled out.
Second, nasopharyngeal and annals swabs cannot directly indicate intrauterine infection, and
no viral particles were found in amniotic fluid or cord blood from 6 patients[®l. Third, number
of neonatal infections is small although incomplete identification is possible. Fourth, SARS-
CoV, another coronavirus with similar genome sequencel*?!, was not found to be vertically

transmitted(*® 14!, Further research is warranted.

There are limitations to the present study. First, although a systematic and
comprehensive searching was made for SARS-CoV-2 infection in newborn babies <28 days
of age, incomplete identification of cases is possible. Second, the present study identified
mostly symptomatic patients. However, asymptomatic infection exists for Covid-19 51,
Third, intrauterine tissue samples were not collected for these 5 newborn babies. Direct
detection of SARS-CoV-2 is not possible in the present study.

In summary, newborn babies are susceptible to SARS-CoV-2 infection. The symptoms in
newborn babies were milder and outcomes were less severe as compared to adults.

Intrauterine vertical transmission is possible but direct evidence is still lacking.



Declaration of Interests

All authors declared they had none conflicts of interest.

Contribution

Z.Z-J concepted the study and drafted the manuscript; Z.Z-J collected data, Y.X-J, F.T.,L.Y,
J.Y., Y.B.X,, B.Y. edited the manuscript.



References

10.

11.

12.

13.

14.

15.

Huang, C, Wang, Y, Li, X, et al. Clinical features of patients infected with 2019 novel
coronavirus in Wuhan, China. Lancet 2020.

Chen, N, Zhou, M, Dong, X, et al. Epidemiological and clinical characteristics of 99 cases of
2019 novel coronavirus pneumonia in Wuhan, China: a descriptive study [published online
January 30, 2020]. Lancet. Medline:32007143 doi:10.1016/S0140-6736(20)30211-7 2020.
Wang, D, Hu, B, Hu, C, Zhu, F, Liu, X, Zhang, J. Clinical Characteristics of 138 Hospitalized
Patients With 2019 Novel Coronavirus-Infected Pneumonia in Wuhan, China [published
online February 7, 2020]. JAMA. Medline:32031570 doi:10.1001/jama.2020.1585.

Yang, X, Yu, Y, Xu, J, et al. Clinical course and outcomes of critically ill patients with SARS-
CoV-2 pneumonia in Wuhan, China: a single-centered, retrospective, observational study.
Lancet Respir Med 2020.

Li, Q, Guan, X, Wu, P, et al. Early Transmission Dynamics in Wuhan, China, of Novel
Coronavirus-Infected Pneumonia. N Engl J Med. Medline:31995857
doi:10.1056/NEJM0a2001316 2020.

Young, BE, Ong, SWX, Kalimuddin, S, et al. Epidemiologic Features and Clinical Course of
Patients Infected With SARS-CoV-2 in Singapore. JAMA. doi: 10.1001/jama.2020.3204.
Guan, W, Ni, Z, Hu, Y, et al. Clinical Characteristics of Coronavirus Disease 2019 in China.
New England J Med. DOI: 10.1056/NEJM0a2002032.

Wei, M, Yuan, J, Liu, Y, Fu, T, Yu, X, Zhang, ZJ. Novel Coronavirus infection in Hospitalized
Infants Under 1 Year of Age in China. JAMA. doi:10.1001/jama.2020.2131.

Chen, H, Guo, J, Wang, C, et al. Clinical characteristics and intrauterine vertical transmission
potential of COVID-19 infection in nine pregnant women: a retrospective review of medical
records. Lancet 2020.

National Health Commission of the People's Republic of China. http://www.nhc.gov.cn
(accessed March 14, 2020).

World Health Organization. Coronarvirus diesease (COVID-19) technical guidance: laboratory

testing for 2019-nCoV in humans (https://www.who.int/emergencies/diseases/novel-

coronavirus-2019/technical-guidance/laboratory-guidance).

Zhu, N, Zhang, D, Wang, W, et al. A Novel Coronavirus from Patients with Pneumonia in
China, 2019. N Engl J Med 2020.

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

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

Chan, JF, Yuan, S, Kok, KH, et al. A familial cluster of pneumonia associated with the 2019
novel coronavirus indicating person-to-person transmission: a study of a family cluster. Lancet
2020.


http://www.nhc.gov.cn/
http://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/laboratory-guidance)
http://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/laboratory-guidance)

Table Characteristics of 4 hospitalized nucleic acid-confirmed neonatal infections

Patient 1 Patient 2 Patient 3 Patient 4
Demographics
Gender Male Male Male Female
Age 30 hours 17 days 5 days 5 days
Disease onset
Onset symptoms Shortness of Fever, cough, Fever No symptom
breath vomiting
Setting of disease Hospital Home Home Hospital
onset
Status of isolation  Isolated in No isolation No isolation Isolated in
hospital hospital
Diagnosis
Nucleic acid Yes Yes Yes Yes
detection
Time between Same day 2 days Same day 4 days*
symptom and nucleic
acid diagnosis
Nucleic acid Nasopharyngeal Anal swab Anal swab Nasopharyngeal
specimen swabs swabs
CT scan test Increased lung Increased - Increased lung
marking lung marking marking
Treatment
Supportive Yes Yes Yes Yes
treatment
Intensive care unit  No No No No
Mechanical No No No No
ventilation
Outcomes
Any severe No No No No
complications
Hospital stay, d Not yet 23 30 16
discharged
Mother’s disease
onset
Symptoms Fever Cough Fever, cough, Fever
appetite
decline, oil
intolerance
Timing of Before delivery  After delivery Before Before delivery
symptoms onset delivery
Mother’s disease
diagnosis
Infection status Yes Yes Yes Yes
CT diagnosis Before delivery  After delivery Before Before delivery
delivery
Nucleic acid After delivery After delivery After After delivery
detection delivery
Epidemiology
Linkage to Wuhan  Residing Wuhan Residing Visiting Residing Wuhan
Wuhan Wuhan
Contact with NA Household NA NA
patients member
Delivery
Method of delivery Cesarean Cesarean Cesarean Cesarean
section section section section




Hospital type Level III Level III

Protection level Level III Level II

Gestational age 40 weeks Mature
Mother-child
contact

Immediate Yes No
separation

Breastfeeding No Yes

Level II
Level III
Mature

Yes

No

Level III
Level III
40 weeks, 1 day

Yes

No

“*time between dates of birth and diagnosis





