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COVID-19 and antenatal, birth and postnatal care of mother and baby 

Executive Summary 

Evidence Base: COVID-19 cases first emerged in late 2019 (3-4 months ago), so there has been 
limited opportunity to observe the impact on pregnancy and post-natal outcomes for mothers and 
babies. Much of the evidence is based on a small number of cases, which are cited across multiple 
studies and expert opinion pieces that inform guidelines. Due to lack of available evidence, some 
comparisons have been made with MERS and SARS. 
 
Pregnancy: The limited evidence suggests that COVID-19 may be less severe during pregnancy than 
other diseases caused by coronavirus infections (i.e. SARS, MERS) in terms of ICU admissions, the 
need for mechanical ventilation and maternal death.  
 
The most recent evidence comes from a systematic review (AJOGMFM, 25 March 2020) based on 6 
studies, but which only reports on 41 pregnancies. Compared with general population data, it observed 
high rates of preterm birth < 37 weeks and < 34 weeks and caesareans [which likely does not have 
good generalisability for Australia as it would be heavily influenced by clinician decision making].  It 
reports 1/12 cases of pre-eclampsia; 2/41 cases of perinatal death. Foetal distress was high (12/30 
cases from 4 studies) but this observation may be confounded with iatrogenic preterm births. 
Miscarriage was not reported in any of the studies. 
 
Vertical transmission: The evidence about vertical transmission remains unclear, at this time. The 
above systematic review and other studies report no cases of vertical transmission. However, there 
cases have been reported. Vertical transmission appears to be possible. However, the illness seems to 
be minor and responds to general support, with full recovery. 
 
Neonatal (birth to 1 month) outcomes: Data on COVID-19 in neonates is available from a small number 
of cases. Symptoms varied across cases, but vomiting, cough, fever and signs of pneumonia were 
common. Information within these reports indicate that neonate patients were successfully treated. 
 
Birth: A retrospective review of 17 Caesarean deliveries in Wuhan, found both general anaesthesia and 
epidural to be safe and effective, although epidural was associated with a higher incidence of 
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procedural hypotension. Note: the reliability of the pre-term data in this review has been queried, due to 
suggestion that caesareans were being performed before baby was due. 
 
Breastfeeding: Evidence is sparse. Few studies have reported testing breast milk. There is currently 
only one study which reports one case (out of three studied) where breast milk tested positive for the 
virus. The milk tested positive the day after delivery. Breast milk samples tested negative on days 3, 6 
and 27.   
 
Breastfeeding may provide immunological protection for those exposed to the virus but currently no 
evidence exists to support this. All guidelines (including Australian Guidelines) recommend taking 
precautions (e.g. wearing a mask) with the primary concern of transmission through respiratory droplets 
during breastfeeding. 
 

Context:  

• Pregnant women are not at excess risk of becoming infected (higher incidence has not been 

observed in pregnant women). 

• Professional correspondence indicates that early Chinese policy (and hence reported 

experience) promoted caesarean delivery, and there was a policy of isolation of the baby for 14 

days (including from mother; implying that they were formula fed). European practice has been 

more focussed on normal delivery and promotion of breast feeding, with basic steps to minimise 

horizontal respiratory transmission. 

• Quality Australian and international Guidelines have been developed to guide clinical practice 

with COVID19 as well as online resources  

o e.g. https://dontforgetthebubbles.com/evidence-summary-paediatric-covid-19-literature/ 

 

Key summary from the evidence  

1. Outcomes associated with COVID-19 during pregnancy 

● Evidence is limited, but the data suggest that while COVID-19 may be less severe than other 

diseases caused by coronavirus infections (i.e. SARS, MERS), there is an increased risk of 

adverse outcomes in pregnancy. 

○ Six papers (1-6) include reviews of other studies reporting cases of COVID-19 positive 

pregnancies; two of the primary studies are included in all reviews (Chen - 9 cases; Zhu 

- 9 cases) (7, 8), and the remaining primary studies are only included in some of the 

reviews (7, 9-16). The reviews noted the lack of evidence from the first and second 

trimesters and that most studies on COVID-19 in pregnancy were based on few cases, 

used non-randomised designs and lacked standardised criteria for surveillance, 

management and timing of delivery of pregnancies. 

○ The most comprehensive systematic review (1), showed that Sars-CoV-2 is less severe 

than Mers-CoV and Sars-CoV infections in pregnancy in terms of ICU admissions, 

need for mechanical ventilation and maternal death. The most recent evidence 

comes from a systematic review (AJOGMFM, 25 March 2020) based on 6 studies, but 

which only reports on 41 pregnancies. Compared with general population data, it 

https://dontforgetthebubbles.com/evidence-summary-paediatric-covid-19-literature/
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observed high rates of preterm birth < 37 weeks and < 34 weeks and caesareans [which 

likely does not have good generalisability for Australia as it would be heavily influenced 

by clinician decision making].  It reports 1/12 cases of pre-eclampsia; 2/41 cases of 

perinatal death. Foetal distress was high (12/30 cases from 4 studies) but this 

observation may be confounded with iatrogenic preterm births. Miscarriage was not 

reported in any of the studies (2, 3, 5, 6).  

○ One paper reports the only case with SARS-CoV-2 infection during pregnancy in 

Qingdao, China (at the time of publication). Describes mild symptoms upon presentation 

(key symptom being diarrhoea). Treatment included supportive therapies, aerosolized 

interferon inhalation 5,000,000 IU big and lopinavir and ritonavir 2 tablets bid. Lung 

inflammation had largely reduced by February 11. The patient was discharged (fully 

recovered) on Feb 20 and the foetus developed normally (17). 

○ One paper presents seven confirmed cases of COVID-19 in late pregnancy with good 

outcomes for both mother and infant. Mothers presented with symptoms including fever, 

shortness of breath, and diarrhea. Tests indicated that 2 patients also had H1N1, and 1 

patient had Legionella pneumophila co-infections. All patients had pneumonia. Infants 

were delivered by caesarean section within 3 days of hospital admission. Three infants 

remained in neonatal unit for observation; only one tested positive for SARS-CoV-2, the 

other two were negative. The only symptom was mild shortness of breath which resolved 

quickly under neonatal care and monitoring, and the neonate was discharged after 2 

weeks. At 28-day follow up, all babies presented as healthy (18). 

○ One paper investigated the clinical and CT features in pregnant women and children with 

COVID-19. The study included 41 pregnant women (16 lab confirmed diagnosis, 25 

clinically diagnosed), 11 non-pregnant adults and 4 children. All non-pregnant had initial 

fever (100%). Fewer pregnant cases had fever (36-44%). Other initial symptoms were 

equivalent across adult groups: cough, shortness of breath, fatigue, loss of appetite and 

diarrhea. Around one third of pregnant adults had post-partum fever. Non-pregnant 

adults did not have leucocytosis but pregnant adults did (36-50%). Over 80% of pregnant 

adults had elevated neutrophil, whereas this was 14% in non-pregnant adults. Adults all 

had the same peripheral distribution of lesions in the lungs (19).  

○ One paper compared outcomes of pregnant women with confirmed (n=16) or suspected 

(n=18) COVID-19 and pregnant women without COVID-19. Greater premature births and 

lower birth weights were recorded among confirmed and suspected COVID-19 cases 

than non-infected controls. COVID-19 infection was not found in any of the three 

neonates tested and none developed severe neonatal complications (20). 

○ One paper investigated the use of ultrasound to examine the lungs of pregnant women, 

to guide clinical decision making and minimise exposure to radiation. Although 

ultrasound has not traditionally been used for this purpose, it may be of additional 

interest during the outbreak of COVID-19 including in emergency situations. The article 

also provides practical guidance for the use of ultrasound with pregnant women (21). 
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● A key question of interest in pregnancy outcomes was vertical transmission (i.e. passage of 

virus from mother to child during pregnancy or childbirth) 

○ Three review studies (1, 2, 5) found no evidence of vertical transmission associated with 

COVID-19.  

○ Two additional studies also found no evidence of vertical transmission: 

■ Two case studies in Wuhan of pregnant women who tested positive for SARS-

CoV-2 during third trimester did not detect SARS-CoV-2 in any of the birthing 

samples (cord blood, placenta tissue, amniotic fluid, vaginal swab), the infants 

nasopharyngeal swab at birth, or breast milk. However, both infants developed 

clinical symptoms but responded to antibiotics (22). 

■ A case study of three pregnant women who tested positive for Covid-19 in 

Wuhan did not detect SARS-CoV-2 among infants born vaginally using infant 

throat swab tests. The study does not report whether any clinical symptoms were 

displayed by infants (23).  

○ Conversely, two studies (24, 25) detected elevated SARS-CoV-2 IgM antibodies in 3 

neonates. However, “the suggestion of in utero transmission rests on IgM detection in 

these 3 neonates, and IgM is a challenging way to diagnose many congenital infections. 

IgM assays can be prone to false-positive and false-negative results, along with cross-

reactivity and testing challenges” (26). 

■ A case study in Wuhan of a pregnant mother who had tested positive for SARS-

CoV-2 found elevated SARS-CoV-2 antibodies in the infant at 2 hours of age, 

suggesting infection in utero. However, the infant displayed no symptoms and 

tests on nasopharyngeal swabs were negative for SARS-CoV-2 (taken between 

2 hours and 16 days of age) (24). 

■ Another study found that newborns of 6 mothers with confirmed COVID-19 tested 

negative to SARS-CoV-19, however, IgM was detected in 2 infants (25). 

○ At the time of writing the RANZCOG is advising that there are some case reports of 

vertical transmission. 

  

2. Neonatal (birth to 1 month) outcomes associated with COVID-19 

● Data on COVID-19 in neonates is available from a small number of cases. Symptoms varied 

across cases, but vomiting, cough, fever and signs of pneumonia were common. Treatment was 

administered to reduce impact of symptoms.   

○ One study reported on epidemiologic and clinical features of 33 neonates born to 

COVID-19 positive mothers in China. Three neonates tested positive at 2 days old but 

only symptomatic infants were tested. All three were caesarean delivery. Patients 1 and 

2 presented with lethargy, fever and pneumonia, and tested positive for COVID-19 at 2 

and 4 days old and negative at 6 days old. The third patient was born at 31 weeks and 2 

days and tested positive for COVID-19 at 2 and 4 days and negative at 7 days. 

Symptoms included neonatal distress syndrome and pneumonia which was treated with 

non-invasive ventilation, caffeine and antibiotics and resolved at 14 days old (27). 



 

5 

○ A review of three neonates diagnosed with COVID-19 (aged, 17 days, 5 days and 30 

hours when diagnosed) showed that 2 cases had shortness of breath, vomiting, cough 

and fever, but all three had stable vital signs. The authors indicated that the baby must 

be isolated and tested if the mother has COVID-19 at the time of birth and that treatment 

is typically supportive to reduce impact from symptoms (28). 

○ Case report of one neonate who tested positive for COVID-19 36 hours after birth but 

had no symptoms; mother had tested positive for COVID-19. Chest CT scans taken at 4, 

10 and 15 days showed patchy shadows on the lungs, gradually decreasing in size. The 

neonate was discharged at 16 days old after testing negative to COVID-19 (29). 

○ Case report of one patient, 19 day old admitted to hospital with symptoms of vomiting, 

breast rejection, diarrhoea, and fever, and later a cough; both parents had also tested 

positive for COVID-19. Chest x-ray showed thickened texture on both lungs; there was 

no evidence of impact on kidney or liver function. Patient was treated with interferon, 

nasal spray, and fluid replacement and was discharged after 14 days. COVID-19 test 

results were negative at 20 days old, positive at 23 days old, and negative at 25, 27, and 

29 days old (30). 

○ Case report of one patient, 17 day old admitted to hospital after sneezing and 

intermittent vomiting in the past week and both parents positive for COVID-19. Vomiting 

started to relieve on the third day of admission but fever and diarrhea developed on the 

fourth day (treated orally). Chest CT scan showed pneumonia. A positive COVID-19 

result was received when patient was 19 and 20 days old, but a negative result was 

returned when patient was 21 days old. Infant received symptomatic and supportive 

treatment (vitamin K1 and rehydration) along with warm incubator isolation, close 

monitoring of heart rate, respiration, blood pressure, blood sugar, fluid intake and output 

(31). 

● Rigorous quarantine and control measures as a result of COVID-19 have made routine neonatal 

follow-up challenging. A smart phone app was developed to assist parents with monitoring and 

assessing a newborn’s condition (32). 

 

3. Case studies on delivery for parturients with COVID-19 

● A retrospective review of 17 Caesarean deliveries in parturients with COVID-19 in Wuhan, 

found both general anaesthesia and epidural to be safe and effective - although a higher 

incidence of procedural hypotension was found with epidural. The  generalisability is unknown 

as this cohort exhibited mild or no symptoms and the authors recommend  use of neuraxial 

anaesthesia wherever possible to reduce exacerbation of pulmonary complications in patients 

with COVID-19 (33). 

● A case-study found combined spinal and epidural anaesthesia was effective and safe (for 

patient, neonate and clinical staff) when conducted under conditions of strict personal protection 

and isolation (34). 

● A case study in Wuhan, China reporting the safe use of spinal anaesthesia during emergency 

Caesarean delivery in parturient with worsening COVID-19 symptoms. Vertical transmission 
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was not observed 5 days post Caesarean and medical staff were not reported to be 

subsequently infected (35). 

 

4. Breastfeeding 

• Very few cases have been tested, but there is currently only one case report of  evidence of 

breastmilk samples from COVID-19 infected mothers testing positive for the virus (7, 22, 24, 29, 

36).  

○ A study of COVID-19 infected pregnant women diagnosed at the Renmin Hospital of 

Wuhan University between January 31 and March 9, 2020, collected clinical data, 

vaginal secretion, and stool specimens during different stages of pregnancy. They also 

collected breast milk samples, as well as throat and anal swabs from the corresponding 

infants to detect the presence of the virus. When they assessed breast milk in 3 women, 

1 woman showed that the RT-PCR test for the open reading frame 1ab (ORF 1ab) of 

SARS-CoV-2 in the breast milk sample collected on the first day after delivery was 

positive; while subsequent re-examination on the third day was negative. The other 

breast milk samples collected on the 6th and 27th day after delivery were negative for 

the virus (36). 

• Interim guidance from the US suggests that an infected mother should take all possible 

precautions to avoid virus transmission during breastfeeding (37). 

• It has been suggested that breastfeeding may provide immunological protection for those 

exposed to the virus (38), but there is currently no evidence to support this. 

• Conversely, it has been reported that the National Health Commission of China recommends 

that new-born babies of pregnant women with suspected or confirmed COVID-19 infection 

should be isolated in a specialised unit for at least 14 days after birth, and should not be 

breastfed (to avoid close contact with the mother who has suspected or confirmed COVID-19 

infection) (39). 

• Further commentary by Baud, Giannoni (40): physical separation of infected mother from child 

after birth should be considered to reduce transmission by respiratory secretions, taking into 

consideration local facilities and risk factors for adverse neonatal outcomes. If separation does 

not occur, all possible precautions should be taken to avoid transmission of the virus to the 

infant. Although COVID-19 has not been detected in the maternal milk of six patients, the 

primary concern is transmission through respiratory droplets during breastfeeding.  

 

5. Guidelines (Australian and International) on assessment and management of pregnant 

women with suspected or confirmed COVID-19 

 

• Numerous papers have provided commentary on the limed early evidence regarding risks of 

COVID-19 for pregnant women and neonates and the need for caution when making 

recommendations (4, 39-44). However, there are a growing number of guidelines being 

published by peak agencies globally to guide health care workers while evidence comes to light. 

Specifically, we draw attention to: 
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AUSTRALIAN GUIDELINES 

● The Royal Australian and New Zealand College of Obstetricians and Gynaecologists 

(RANZCOG) 

The RANZCOG has extensive information for pregnant women and their families, health care 

workers, latest COVID-19 research publications and links to various credible agencies for 

COVID-19 information on their website.  

The following flow-chart is recommended for assessment and management within Australia1:  

 

● Queensland Clinical Guidelines for Perinatal care of suspected or confirmed COVID-19 

pregnant women 

https://www.health.qld.gov.au/__data/assets/pdf_file/0033/947148/g-covid-19.pdf 

Queensland health guidelines recommend testing if a pregnant woman meets the 

general criteria for test as at 25 March (symptomatic and in one of the at risk of 

exposure categories). For a positive COVID-19 case they recommend isolation, 

 
1 https://www.rcog.org.uk/globalassets/documents/guidelines/2020-03-26-covid19-occupational-health.pdf 

https://www.health.qld.gov.au/__data/assets/pdf_file/0033/947148/g-covid-19.pdf
https://www.rcog.org.uk/globalassets/documents/guidelines/2020-03-26-covid19-occupational-health.pdf
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necessary medical imaging and surveillance of the fetus, and a negative pressure room 

for birth if possible. After birth, co-location is generally recommended, as is support for 

maternal breast-feeding choice. For a baby born to mother with suspected or confirmed 

COVID-19, maternal diagnosis is not an indication for nursery admission; test baby 

within 12-24 hours and consider a 2ndtest 24 hours after the first. If admitted to nursery, 

support maternal feeding choice which can include to nurse in incubator. 

 

INTERNATIONAL GUIDELINES 

● Guidelines for pregnant women suspected with SARS-CoV-2 infection. Published in The 

Lancet, Infectious Diseases (3 March 2020) 

An algorithm developed by authors from Switzerland, China, US, and France was developed for 

health-care providers should a pregnant woman present who has either a) travelled to an 

affected country within the previous 14 days or have had close contact with a confirmed case of 

COVID-19. This paper (in contrast to Australian Guidelines) also recommends that 

'Newborns of mothers positive for SARS-CoV-2 should be isolated for at least 14 days or until 

viral shedding clears, during which time direct breastfeeding is not recommended.' While the 

authors do not stipulate a rationale for this, it is likely because of the absence of evidence in the 

role of breastfeeding and vertical transmission of the disease.  

 The flow chart is below and is also accessible at the following link 

https://www.thelancet.com/cms/10.1016/S1473-3099(20)30157-2/attachment/43fed2cd-623a-

495a-a16c-691355138a81/mmc1.pdf as follows:  

https://www.thelancet.com/cms/10.1016/S1473-3099(20)30157-2/attachment/43fed2cd-623a-495a-a16c-691355138a81/mmc1.pdf
https://www.thelancet.com/cms/10.1016/S1473-3099(20)30157-2/attachment/43fed2cd-623a-495a-a16c-691355138a81/mmc1.pdf
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● The Royal College of Obstetricians and Gynaecologists (UK) - information for employers 

This guideline2 covers information for employers and pregnant women during the COVID-19 

pandemic. Within it, it highlights that NHS employers should: 

- Do everything possible to maintain the health of their pregnant employees and pregnant 

women of all gestation should be offered the choice of whether to work in direct 

patient-facing roles during the COVID-19 pandemic.  

- Should pregnant women choose to remain in patient facing roles prior to the third 

trimester, they should be supported to do so by minimising the risk of transmission 

through established methods.  

- In addition, 'For pregnant women from 28 weeks’ gestation, or with underlying 

health conditions such as heart or lung disease at any gestation, a more precautionary 

approach is advised. Women in this category should be recommended to stay at 

home.'      

 

A number of other guidelines have been developed and information provided online including: 

● Royal College of Obstetricians & Gynaecologists (UK) 

https://www.rcog.org.uk/globalassets/documents/guidelines/2020-03-28-covid19-pregnancy-

guidance.pdf  

 

● American College of Obstetricians and Gynecologists 

http://www.vdh.virginia.gov/content/uploads/sites/13/2020/03/COVID-19_Algorithm5.pdf 

 

● Chinese Expert Consensus  

○ Annals of Translational Medicine - peer reviewed 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7036629/pdf/atm-08-03-47.pdf 

○ International Journal of Gynaecology & Obstetrics - peer reviewed 

https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1002/ijgo.13146 

 

● The International Society of Ultrasound in Obstetrics & Gynecology Interim Guidance on 2019 

novel coronavirus infection during pregnancy and puerperium: information for healthcare 

professionals - peer reviewed 

https://psuog.org/assets/documents/ISUOG%20Guidelines%20COVID-19.pdf 

 

 
2 https://www.rcog.org.uk/globalassets/documents/guidelines/2020-03-26-covid19-occupational-health.pdf 

https://www.rcog.org.uk/globalassets/documents/guidelines/2020-03-28-covid19-pregnancy-guidance.pdf
https://www.rcog.org.uk/globalassets/documents/guidelines/2020-03-28-covid19-pregnancy-guidance.pdf
http://www.vdh.virginia.gov/content/uploads/sites/13/2020/03/COVID-19_Algorithm5.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7036629/pdf/atm-08-03-47.pdf
https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1002/ijgo.13146
https://psuog.org/assets/documents/ISUOG%20Guidelines%20COVID-19.pdf
https://www.rcog.org.uk/globalassets/documents/guidelines/2020-03-26-covid19-occupational-health.pdf
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● A summary of practical clinical aspects of managing COVID‐19 in pregnancy (18 March) in Acta 

Obstetrica et Gynecologica Scandinavica  

https://obgyn.onlinelibrary.wiley.com/doi/full/10.1111/aogs.13836 

 

 

● Centers for Disease Control and Prevention 

https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/pregnancy-

breastfeeding.html 
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APPENDIX 

Analysis and summary of studies included:  

Reviews 

Outcome of Coronavirus spectrum infections (SARS, MERS, COVID 1 -19) during pregnancy: a 

systematic review and meta-analysis 

Di Mascio, Daniele Khalil, Asma Saccone, Gabriele Rizzo, Giuseppe Buca, Danilo Liberati, Marco 

Vecchiet, Jacopo Nappi, Luigi Scambia, Giovanni Berghella, Vincenzo D’Antonio, Francesco 

25 March 2020, peer reviewed. 

 

Background: Review of 19 studies examining clinical outcomes in 79 pregnancies characterised by 

CoV infections (Sars-CoV, Mers-CoV, Sars-CoV-2). Six of the included studies (n=41 pregnancies) 

were on Sars-Cov-2 infection.  

 

Key results: Across all studies, data indicates that Sars-CoV-2 is less severe than Mers-CoV and Sars-

CoV infections in pregnancy in terms of ICU admissions (9.3% vs 44.6% vs 53.3%), need for 

mechanical ventilation (5.4% vs 40.9% vs 40%) and maternal death (0% vs 28.6% vs 25.8%). 

However, Sars-CoV-2 infection was associated with higher rates of miscarriage, preterm birth, 

preeclampsia, caesarean and perinatal death compared to the general population. The most common 

adverse pregnancy outcome for COVID-19 was pre-term birth. There was no evidence of vertical 

transmission during the follow-up period.  

 

Caveats: Some studies included in the review had few cases, used non-randomised design and lacked 

standardised criteria for surveillance, management and timing of delivery of pregnancies. 

 

Coronavirus in pregnancy and delivery: rapid review 

Mullins, E., Evans, D., Viner, R. M., O'Brien, P., Morris, E. 

17 March 2020, peer reviewed.  

 

Background: A narrative review of 23 studies reporting on CoV infections during pregnancy.  

 

Key results: COVID-19 appears less lethal than SARS and MERS. Preterm delivery affected 47% of 

hospitalised COVID-19 cases. Two women were admitted to ICU. Delivery by caesarean occurred in 27 

cases. There was one stillbirth and one neonatal death. 

 

Caveats: There are limited data on the impact of COVID-19 on pregnant women, especially during early 

pregnancy, and their babies. All studies included in this review were case reports or series of low 

quality. 

 

An Analysis of 38 Pregnant Women with COVID-19, Their Newborn Infants, and Maternal-Fetal 

Transmission of SARS-CoV-2: Maternal Coronavirus Infections and Pregnancy Outcomes 

Schwartz, D. A. 
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12 March 2020, peer reviewed. 

 

Background: A narrative review of 5 studies (38 pregnant women with COVID-19). 

 

Key results: There were no maternal deaths and no confirmed cases of intrauterine transmission of 

SARS-CoV-2 from mothers with COVID-19 to their foetuses. 

 

Caveats: None specified 

 

Pregnancy and COVID-19, a brief review 

Vasylyeva, Olga 

17 March 2020, peer reviewed.  

 

Background: A brief narrative review of pregnancy and COVID-19 summarised the findings of 2 studies. 

 

Key results: Results from 2 studies showed that there are documented cases of adverse outcomes for 

mothers and neonates. 

 

Caveats: More studies are needed due to limited data. 

 

Pregnancy 

Clinical and CT Imaging Features of the COVID-19 Pneumonia: Focus on Pregnant Women and 

Children 

Huanhuan Liu, Fang Liu, Jinning Li, Tingting Zhang, Dengbin Wang, Weishun Lan 

2 March 2020, peer reviewed. 

  

Background: This study investigated the clinical and CT features in pregnant women and children with 

COVID-19 which have not been well reported to date. Clinical and chest CT imaging data were 

reviewed from Jan 27- Feb 14 of 59 patients from 2 centres. Three non-pregnant adults were from 

Xinhua Hospital, and all others were from Maternal and Child Health Hospital of Hubei Province 

including: 41 pregnant women (16 lab confirmed diagnosis, 25 clinically diagnosed), 11 non-pregnant 

adults and 4 children. All patients underwent non-enhanced chest CT examinations for detecting covid-

19 pneumonia in the supine position during end-inspiration. Different protocols used for CT scanning 

appropriate to each group (e.g. low dose for pregnant adults and children). 2-4 radiologists reviewed 

scans and arrived at consensus.  

 

Key results: Gestational age of pregnant adults ranged from 22 weeks to 40 weeks+5d. 

All non-pregnant had initial fever (100%). Fewer pregnant cases had fever (36-44%). Other initial 

symptoms were equivalent across adult groups: cough, shortness of breath, fatigue, loss of appetite 

and diarrhea. Around one third of pregnant adults had postpartum fever. 

Non-pregnant adults did not have leucocytosis but pregnant adults did (36-50%).  
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Over 80% of pregnant adults had elevated neutrophil, whereas this was 14% in non-pregnant adults. 

Adults all had the same peripheral distribution of lesions in the lungs.  

Pure ground glass opacity was the predominant presence for non-pregnant adults. 

Mixed consolidation and complete consolidation was predominant for pregnant adults. A total severity 

score (TSS) was calculated based on degree of involvement for each of the five lobes of the lung. This 

score was higher among clinically diagnosed pregnant women than lab confirmed pregnant adults and 

non-pregnant adults, but not significantly so. 

 

Caveats: This study was based on a very small sample. Larger multi-centre studies are required to 

validate the results. 22 pregnant women were outpatients, therefore follow up CT images are absent. 

Low dose had to be used for children and pregnancy, images not quite as good quality.  

 

How to perform lung ultrasound in pregnant women with suspected COVID-19 infection 

F. Moro, D. Buonsenso, M. C. Moruzzi, R. Inchingolo, A. Smargiassi, L. Demi, A. R. Larici, G. Scambia, 

A. Lanzone, A. C. Testa  

24 March 2020, peer reviewed. 

 

Background: Pregnant women can be at increased risk for COVID-19. The current gold standard test 

for COVID-19 is the reverse transcription polymerase chain reaction (rRT-PCR) analysis of respiratory 

tract specimens, however there is a high rate of false-negative due to nasopharyngeal swab sampling 

error, and viral burden. Therefore, CT scans are used for primary diagnosis and evaluation of disease 

severity in COVID-19 cases, but there are concerns for radiation exposure in pregnant women. 

 

Key results: Ultrasound is commonly used in obstetric reviews, by non-radiologists such as 

obstetricians and gynaecologists. From a practical perspective it would not be of significant additional 

clinical burden for lungs to also be examined within these reviews.  

 

Caveats: As there are no lung-specific machines, probes or settings, it is advisable to use the same 

machine and settings for follow-up examinations of the same patient in order to make comparisons.  

 

What are the risks of COVID-19 infection in pregnant women? 

Jie Qiao 

12 February 2020, unclear if peer reviewed (comment). 

 

Background: The authors briefly summarise what is known about COVID-19 from two small studies of 

pregnant women in China (Chen, Guo, Wang, et al., 2020; Zhu, Wan, Fang, et al., 2020), alongside 

what is known from similar disease outbreaks (SARS-CoV, and MERS-CoV). This information is used 

to draw some initial recommendations for the identification, diagnosis, and management of COVID-19 

infections in pregnancy.  

 

Key results: The authors note that there is a need for more data including follow-up studies to 

understand outcomes for infants of mothers who were infected with COVID-19 during pregnancy. They 
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also note that there is a need to need to further strengthen capacity to deal with emergent infectious 

disease outbreaks. 

 

Caveats: This is a commentary and represents the authors’ views. 

 

COVID-19 in pregnant women 

Manuel B Schmid, Jehudith Fontijn, Nicole Ochsenbein-Kölble, Christoph Berger, Dirk Bassler 

17 March 2020, unclear if peer reviewed (comment). 

 

Background: This paper consists of correspondence to The Lancet of authors who respond to the 

recommendations of Favre et al. (Guidelines for pregnant women with suspected SARS-CoV-2 

infection. Lancet Infect Dis 2020; published online March 3. https://doi.org/10.1016/S1473-

3099(20)30157-2.).  

 

Key results: They express concern regarding some of these recommendations, notably, those which 

have long term consequences (termination of pregnancy, no breast feeding) and could be harmful if 

applied to general population, but are not proven to reduce risk of transmission with other viral 

illnesses, and contradict recommendations by the US Centers for Disease Control and Prevention 

(CDC) for management of the disease. The authors refer to case reports and case series reported on 

COVID-19 and note that there were no deaths and most patients had mild disease (including three 

neonates). They also note some conflicting results of studies of other illnesses (SARS-Cov, Middle East 

respiratory syndrome coronavirus) upon which data may be extrapolated. The authors acknowledge 

that in a time wrought with worry these recommendations are heavily sought, however, they caution 

against providing such recommendations when there is no sound evidence base to draw on. They 

appeal to CDC and WHO to improve and update their guidelines for specific patient groups for a 

uniform best approach. 

 

Caveats: This is a commentary and represents the authors’ views. 

 

Potential Maternal and Infant Outcomes from Coronavirus 2019-nCoV (SARS-CoV-2) Infecting 

Pregnant Women: Lessons from SARS, MERS, and Other Human Coronavirus Infections 

David A. Schwartz and Ashley L. Graham 

10 February 2020, peer reviewed. 

 

Background: The effect of COVID-19 during pregnancy is currently unknown. This communication 

reviews medical and clinical findings from coronavirus infections (mostly SARs and MERs) in pregnant 

women in order to anticipate how it may impact maternal and infant morbidity and mortality for COVID-

19.  

 

Key results: Pneumonia in pregnancy is an important cause of morbidity and mortality, with 

approximately 25% of women with pneumonia ending up hospitalised in critical care and requiring 

ventilation support. While bacterial pneumonia is serious enough, viral pneumonia has even higher 
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levels of morbidity and mortality. Due to altered immunity and changes in pulmonary function, pregnant 

women are thought to be more susceptible to and at risk of clinically severe pneumonia.  

 

Previous influenza 

In previous epidemics, such as 1918/19 influenza, case fatality rate was 27%, and higher if exposure 

occurred in the third trimester or pneumonia supervened. During 1957-58 Asian flu, 10% of all deaths 

occurred in pregnant women and CFR was twice as high as infected women who were not pregnant. 

Most adverse outcomes from maternal pneumonias are: premature rupture of membranes, preterm 

labour, intrauterine foetal demise, intrauterine growth restriction and neonatal death. 

 

Severe Acute Respiratory Syndrome (SARS) 

There are few documented cases of SARS in pregnancy, but there are several case reports and some 

small clinical trials. These indicate that the SARS coronavirus was associated with severe maternal 

illness, maternal death and spontaneous abortion. There were no cases of vertical transmission 

identified among pregnant women infected with SARS during the 2002-2003 epidemic. 

In the only study of placental pathology known to the authors, of seven pregnant women infected with 

SARS, placental pathology showed, normal placentas for those who were convalescing from SARS-

Cov in the first trimester, some abnormalities in placentas of three women with acute infection, and high 

abnormalities in two women with SARS-Cov in the third trimester, with infants having developed 

intrauterine growth restriction. 

Guidelines were developed by the Canadian Taskforce on Preventive Health Care and the Society of 

Obstetricians and Gynaecologists of Canada for the safe management of SARS in pregnant women.  

 

Middle East Respiratory Syndrome (MERS) 

There are very few documented cases of pregnancy-associated MERS. Of the 11 that have been 

documented, 91% reported adverse clinical outcomes, including maternal death, and fetal death in 

some cases. 

 

COVID-19 

One known newborn infant reported to have tested positive for COVID-19 at Wuhan’s Children’s 

hospital in Hubei Province 30 hours following its birth, and the mother had tested positive. Another case 

was an infant that had been delivered 13th January. Following the birth the child’s nanny tested 

positive, and then the mother days later. On 29th January, the baby showed symptoms. Unknown if the 

baby acquired COVID-19 before or after delivery, but considered it probably occurred after delivery. 

 

Authors indicate that based on what we know about coronaviruses, pregnant women should be 

considered high risk for developing serious infection during COVID-19, but more clinical research on 

the treatment of SARS, MERS and COVID-19 is necessary to understand the potential risks and 

benefits of novel therapies and new vaccines in pregnancy. 

 

Caveats: Very limited data to inform outcomes for coronaviruses. 

 

A Patient with SARS-CoV-2 Infection during Pregnancy in Qingdao, China 
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Rong Wen, Yue Sun, Quan-Sheng Xing 

10 March 2020, peer reviewed. 

 

Background: Reports on the first confirmed case of COVID-19 infection during pregnancy.  

 

Key results: 31 year old female at 30 weeks gestation period presented with mild diarrhea (February 

4th). Patient had confirmed contact with a positive COVID-19 case on January 22 and was confirmed 

positive on February 5th. CT chest scans showed multiple lesions. Treatment included supportive 

therapies, aerosolized interferon inhalation 5,000,000 IU big and lopinavir and ritonavir 2 tablets bid. 

Lung inflammation had largely reduced by February 11. Patient recovered and was discharged on 

February 20th. The fetus was developing normally.  

 

Caveats: This is a commentary which represents the authors’ views and summarises only one case. 

 

Novel coronavirus infection and pregnancy 

H. Yang, C. Wang, L. C. Poon 

5 March 2020, not peer reviewed (comment). 

 

Background: Summarises what is known about COVID-19 transmission during pregnancy and 

intrapartum care, from published Chinese data.  

 

Key results: That is, pregnant women, based on this data, do not appear to be at increased risk of more 

severe infection compared to the general population, there is no evidence of vertical transmission, and 

that most women carried their babies to term. The women in these studies all were required to deliver 

by caesarean section, due to risk of infection of the infant at birth. 

The authors argue that COVID-19 (nb. they do not specify 'infection with COVID-19') should not be the 

sole determinant of birthing option, and that instead a full clinical and risk assessment should be 

undertaken. They also argue against recommending wearing a surgical mask during active labour, as 

the forceful exhalation may reduce the effectiveness of the mask 

 

Caveats: This is a commentary which represents the authors’ views and summarises existing evidence. 

 

Clinical features and obstetric and neonatal outcomes of pregnant patients with COVID-19 in 

Wuhan, China: a retrospective, single-centre, descriptive study 

Nan Yu, Wei Li, Qingling Kang, Zhi Xiong, Shaoshaui Wang, Xingguang Lin et al.  

24 March 2020, peer reviewed.  

 

Background: The number of pregnant women affected by COVID-19 is increasing, but little information 

is available about the clinical features of COVID-19 in pregnancy.  

 

Key results: The pregnant women were admitted from January 1 to February 8, 2020, at Tongji Hospital 

(Wuhan, China). At admission, mean gestational age of 39 weeks plus 1 day (range 37 weeks to 41 

weeks plus 2 days) at admission. Presenting symptoms included fever, cough, shortness of breath, and 
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diarrhoea. Further testing revealed that 2 patients had H1N1, and 1 patient had Legionella pneumophila 

co-infections; six (86%) patients had bilateral pneumonia and the remaining one (14%) had unilateral 

pneumonia. All babies were delivered by caesarean section within 3 days of clinical presentation, from 

37 weeks to 41 weeks plus 5 days, with a mean of 39 weeks plus 2 days. Treatments for mothers 

included oxygen, antiviral treatments, traditional Chinese medicine, antibiotics, and steroids. There was 

no intensive care admission for mothers.  

 

Caveats: effects of COVID-19 in the first/second trimester, and/or longer-term effects on neonates 

cannot be determined from this study. It is not clear whether mothers were allowed to breastfeed their 

babies.  

 

COVID-19 in pregnant women - Authors’ reply 

Baud, D., Giannoni, E., Pomar, L., Qi, X., Nielsen-Saines, K., Musso, D., Favre, G. 

17 March 2020, peer reviewed. 

 

Background: This correspondence is in response to Manuel Schmidt and colleagues concerns about 

their previous guidelines for pregnant women with suspected COVID-19.  

 

Key results: The authors' report that there has been no evidence of vertical transmission from infected 

mothers to newborns. The World Health Organisation suggests that delayed umbilical cord clamping is 

highly unlikely to increase the risk of transmission.  

Physical separation of infected mother from child after birth should be considered to reduce 

transmission by respiratory secretions, taking into consideration local facilities and risk factors for 

adverse neonatal outcomes. If separation does not occur, all possible precautions should be taken to 

avoid transmission of the virus to the infant. It is not recommended that infected mothers breastfeed 

their neonates. Although COVID-19 has not been detected in the maternal milk of six patients, the 

primary concern is transmission through respiratory droplets during breastfeeding.  

 

One article reports that six of ten neonates born to infected mothers had respiratory distress, fever, 

thrombocytopenia, or transaminitis, with one infant death. Although all nine neonates tested were 

negative to COVID-19, continued monitoring of neonates affected by COVID-19 is needed. If neonates 

develop symptoms, they should be isolated and receive supportive treatments as required.  

 

The administration of corticosteroids to women with COVID-19 between 34 and 37 weeks of gestation 

is not recommended for foetal lung maturation due to increased risk factors in infected mothers.  

 

Caveats: This correspondence is a summary of other research (not independent).  

 

Potential impact of COVID-19 on pregnant women, newborns and midwives 

Elizabeth Duff 

March 2020, Peer reviewed.  
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Background: The authors suggest that at the time of writing, there is little specific, authoritative advice 

available for pregnant women or those caring for a newborn.  

 

Key results: The authors refer to the work of Favre and colleagues and their summary of adverse 

outcomes from SARS and MERS epidemics, and their approach based on these other coronavirus 

outbreaks. Notably, they suggest systematic screening of any suspected cases of COVID-19 infection 

during pregnancy, and extended follow up for mothers and fetuses. The authors refer to a lancet paper 

of 9 women (Zhang et al., Wuhan University) that suggests no current evidence for intrauterine infection 

caused by vertical transmission in women who develop COVID-19 pneumonia late in pregnancy. They 

also refer to the one known case in Wuhan where a newborn baby tested positive for the virus 30 hours 

after it was born, where doctors have raised concern regarding intrauterine transmission. However, on 

7 Feb, The Chinese Medical Association (CMA) stated there was insufficient data to confirm the 

possibility of mother-to-child transmission of the novel coronavirus. The authors also refer to data from 

China where a total of 3,019 health workers were infected with 1716 confirmed cases, and 5 deaths. 

They indicate that all health workers should take necessary precautions for themselves and their 

patients in their care. 

 

Caveats: Narrative review of other research. 

 

Coronavirus Disease 2019 (COVID-19) and Pregnancy: What obstetricians need to know 

Sonja A. Rasmussen, John C. Smulian, John A. Lednicky, Tony S. Wen, Denise J. Jamieson 

18 February 2020, peer reviewed. 

 

Background: Limited data is available on the impact of COVID-19 during pregnancy. Information on 

illnesses associated with other highly pathogenic coronaviruses (i.e., severe acute respiratory 

syndrome (SARS) and the Middle East respiratory syndrome (MERS)) may provide insight.  

 

Key results: No evidence of in utero transmission was seen in SARS or MERS.  

 

SARS 

Of 12 SARS cases in pregnant women, there was a case fatality rate of 25%. Pregnant women were 

three times more likely to require mechanical ventilation than non-pregnant women. Four of seven first 

time-trimester infections ended in spontaneous abortion. Four of five women after 24 weeks gestation 

delivered preterm.  

 

MERS 

Of 13 MERS cases in pregnant women, three patients died. Two pregnancies ended in stillbirth and two 

infants were born preterm.  

 

Caveats: Expert opinion piece.   

 

Maternal and neonatal outcomes of pregnant women with COVID-19 pneumonia: a case-control 

study 
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Na Li, Lefei Han, Min Peng, Yuxia Lv, Yin Ouyang, Kui Liu, Linli Yue, Qiannan Li, Guoqiang Sun, Lin 

Chen, Lin Yang 

13 March 2020, not peer reviewed (pre-print). 

 

Background: This retrospective case control study compared clinical characteristics, maternal and 

neonatal outcomes of pregnant women with and without COVID-19 who were admitted into the Hubei 

Provincial Maternal and Child Health Centre during January 24th to February 29th 2020.  

 

Key results: There were 16 confirmed infected pregnant women and 18 suspected infected pregnant 

women who were admitted into labour in their third trimester. As per new hospital procedure, all but two 

women delivered by caesarean section. The two women had vaginal delivery as they were not 

confirmed COVID-19 cases and did not present with any respiratory symptoms when admitted for full-

term labour.  

More preterm births and lower birth weights among confirmed and suspected COVID-19 cases than 

non-infected controls.  

To reduce contact transmission, all COVID-19 patients were immediately moved to isolation wards after 

delivery or caesarean section, and their newborns were taken care by other family members. Three 

newborns (including two twins), who were delivered by caesarean section, took throat swabs at 4 and 

14 days after birth. All three tested negative for COVID-19. 

 

Caveats: Small sample size. Only 3 neonates were tested for COVID-19 after birth.  

 

 

Breastfeeding 

Viral Shedding of COVID-19 in Pregnant Women 

Wu, Y., Liu, C., Dong, L., Zhang, C., Chen, Y,. Liu, J., Zhang, C., Duan, C., Zhang, H., Mol, B., Dennis, 

C., Yin, T., Yang, J. and Huang, H. 

25 March 2020, not peer reviewed (pre-print) 

 

Background: There is little knowledge of the impact of COVID-19 in pregnancy. This retrospective study 

of infected pregnant women at the Renmin Hospital of Wuhan University between January 31 and 

March 9 2020 aims to address this clinical gap.  

 

Key results: Of the 13 infected pregnant women included, 5 were in the first trimester, 3 in the second 

trimester, and 5 in the third trimester. Hospital admission occurred between 5 and 38 weeks of 

gestation and all women were diagnosed with mild COVID-19 without severe complications.  

 

Clinical Manifestations 

Fever was the most common symptom (n = 8), followed by cough (n = 5), dyspnea (n = 1), myalgia (n = 

1), and diarrhea (n = 1). Three women demonstrated an increased leukocyte count, 2 women had 

lymphopenia, and 5 women had elevated C-reactive protein levels. Impaired liver function was 

observed in 3 women, and two women had increased aspartate aminotransferase (AST) levels. CT 
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scans showed that 8 women had patchy ground-glass opacities or consolidation shadows. All women 

received oxygen support, 8 received antiviral therapy, and 3 received corticosteroid treatment. All 

women were discharged from hospital virus free. 

 

Perinatal Outcomes 

One woman in the first trimester had a biochemical pregnancy (fetus stopped developing). One woman 

in the third trimester had a vaginal birth, the remaining four had a caesarean section. Two neonates 

were born prematurely due to fetal distress and one woman underwent a spontaneous preterm birth. 

No evidence of vertical transmission as no neonates tested positive for COVID-19. Although, two 

prematurely born neonates were diagnosed with neonatal pneumonia.  

 

Vaginal Secretions and Breast Milk 

All 13 vaginal secretion samples were negative, only 1 stool sample was positive. Of 3 breast milk 

samples, only one was positive for COVID-19 on the first day after delivery. Re-examination on the third 

day was negative. The other breast milk samples collected on the 6th and 27th day after delivery were 

negative.  

 

Caveats: Small sample size and no women had severe symptoms. Authors do not report on women in 

their second trimester. It is unclear whether the biochemical pregnancy was associated with COVID-19 

infection. As this was a retrospective study, the long term health effects on neonates born to COVID-19 

infected mothers cannot be determined. 

 

Continuing to Nurse Your Baby Through Coronavirus (2019-nCoV; COVID-19) and Other 

Respiratory Infections 

Tim Hale 

19 February 2020, not peer reviewed (media release).  

 

Background: La Leche League International recognises the importance of breastfeeding to provide 

immunological protections to breastfed children.  

 

Key results: There is limited information available at this time surrounding COVID-19 and 

breastfeeding. If someone who is breastfeeding becomes ill, it is likely that the infant has already been 

exposed to the virus. Subsequently, the infant would benefit most from continued breastfeeding as 

antibodies that may be present in the milk may enhance the infant’s own immune response. 

 

Caveats: Media release with limited evidence relating directly to COVID-19.  

 

Pregnancy & Breastfeeding. Information about Coronavirus Disease 2019 

Centers for Disease Control and Prevention 

17 March 2020, guidelines. 

 

Background: This interim guidance is based on what is currently known about COVID-19 and the 

transmission of other viral respiratory infections.  
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Key Results: In limited studies on women with COVID-19, the virus has not been detected in breast 

milk. However, it is unclear whether mothers with COVID-19 can transmit the virus via breast milk. The 

CDC has no specific guidance for breastfeeding during infection. This should be determined by the 

mother in coordination with her family and healthcare providers.  

An infected mother needs to take all possible precautions to avoid virus transmission during 

breastfeeding. This includes washing hands before touching the infant and wearing a face mask. If 

expressing breast milk, the pump or bottle parts need to be thoroughly cleaned before and after each 

use. If possible, a non-infected individual should feed the expressed milk to the infant.  

 

Caveats: Limited evidence available.  

 

 

Vertical transmission 

Clinical characteristics and intrauterine vertical transmission potential of COVID-19 infection in 

nine pregnant women: a retrospective review of medical records 

Huijun Chen, Juanjuan Guo, Chen Wang…Yuanzhen Zhang 

12 Feb 2020, peer-reviewed. 

  

Background: Little is known about the potential for intrauterine vertical transmission of the COVID-19 

infection between an infected mother and her infant. This study examines nine pregnant women 

infected with COVID-19 in Wuhan during their third trimester of pregnancy and the outcomes for 

potential vertical transmission for the infants born by caesarean section.   

 

Key results: Amniotic fluid, cord blood, and breast milk of nine infected mothers and throat swabs from 

their infants were tested for COVID-19 and all samples tested negative for the virus. No clinical COVID-

19 symptoms were reported among infants. This suggests no vertical transmission of COVID-19 among 

these pregnancies delivered by caesarean section. Some pregnancy complications occurred after the 

COVID-19 infection causing four of the nine women to deliver preterm. However, the causes of these 

premature births were not considered to be related to the COVID-19 infection. 

  

Caveats: This research was conducted with a small sample. Vaginal swabs were not collected which 

limits these findings to delivery by caesarean section. 

 

Perinatal Transmission of COVID-19 Associated SARS-CoV-2: Should We Worry? 

Cuifang Fan, Di Lei, Congcong Fang…Suqing Wang. 

17 March 2020, peer-reviewed. 

  

Background: This study presents a case study of two pregnant women infected with COVID-19 in 

Wuhan during their third trimester of pregnancy and the outcomes for potential vertical transmission for 

their infants born via caesarean section. 
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Key results: Maternal serum, cord blood, placenta tissue, amniotic fluid, vaginal swab, and breast milk 

of two infected mothers and nasopharyngeal swabs from their infants were tested for COVID-19 and all 

samples tested negative for the virus. However, both infants developed clinical symptoms for COVID-

19 despite testing negative for the virus. Both infants were treated and responded to antibiotics. 

  

Caveats: This is only two cases but the tests used are more appropriate for detecting vertical 

transmission. While the infants did not test positive for COVID-19, it is unclear whether they were re-

tested after clinical symptoms were displayed and these clinical symptoms are not explained. 

 

Impact of COVID-19 infection on pregnancy outcomes and the risk of maternal-to-neonatal 

intrapartum transmission of COVID-19 during natural birth 

Suliman Khan, Liangyu Peng, Rabeea Siddique…Guang Han. 

19 March 2020, peer-reviewed. 

  

Background: No studies have reported outcomes and potential of vertical transmission of COVID-19 

among infected women who deliver birth vaginally. This study presents a case study of three pregnant 

women infected with COVID-19 in Wuhan during their third trimester of pregnancy and the outcomes 

for potential vertical transmission for the infants born vaginally.   

 

Key results: Cord blood of three infected mothers and throat swabs from their infants were tested for 

COVID-19 and all samples tested negative for the virus. This suggests no vertical transmission of 

COVID-19 among these three pregnancies delivered vaginally. 

  

Caveats: This is only three cases and more extensive tests could have been used for detecting vertical 

transmission such as placenta tissue and amniotic fluid. The authors also do not report the presence or 

absence of clinical COVID-19 symptoms. 

 

Possible Vertical Transmission of SARS-CoV-2 From an Infected Mother to Her Newborn 

Lan Dong, Jinhua Tian & Songming He. 

26 March 2020, peer-reviewed 

 

Background: There is uncertainty regarding whether the COVID-19 infection can be transmitted 

between an infected mother and her infant in utero. This case study reports the outcome of one mother 

who tested positive for COVID-19 and her infant born via caesarean section in Wuhan. 

  

Key results: Vaginal secretions and breast milk of one infected mother and nasopharyngeal swabs from 

their infant were tested for COVID-19 and all samples tested negative for the virus. The infant also 

displayed no clinical symptoms of COVID-19. However, the infant had elevated IgM antibody levels to 

SARS-CoV-2 which suggests some evidence that the infant was infected with COVID-19 in utero. 

  

Caveats: This only presents one case study and the authors have not measured other key indicators 

that are used to suggest vertical transmission such as cord blood, placenta tissue or amniotic fluid. 



 

27 

 

Antibodies in Infants Born to Mothers With COVID-19 Pneumonia 

Hui Zeng, Chen Xu, Junli Fan…Xinghua Long. 

26 March 2020, peer-reviewed 

  

Background: IgG and IgM antibody tests for SARS-CoV-2 became available in February 2020. This 

study used the serological criteria to provide a more detailed investigation of infection in infants. The 

study reports the outcome of six mothers who tested positive for COVID-19 during their third trimester 

and their infants born via caesarean section in Wuhan.  

 

Key results: Blood samples and throat swabs from the infants at birth were tested for SARS-CoV-2 and 

all samples tested negative for the virus. The infants displayed no clinical symptoms of COVID-19. 

However, two of the six infants had elevated IgM antibody levels to SARS-CoV-2. This suggests 

potential in utero vertical transmission of SARS-CoV-2 during the third trimester. 

  

Caveats: This study is limited in sample size and the authors have not measured other key indicators 

that are used to suggest vertical transmission such as cord blood, placenta tissue or amniotic fluid. 

Authors also noted incomplete information on the outcome of the infants beyond birth.  

 

Can SARS-CoV-2 Infection Be Acquired In Utero? More Definitive Evidence Is Needed 

David Kimberlin & Sergio Stagno.  

26 March 2020, editorial. 

  

Background: This editorial discusses the results and caveats of the studies published by Dong et al. 

and Zeng et al. which combined reported three infants in Wuhan who had elevated IgM antibodies in 

blood samples taken at birth. However, none of the infant specimen had positive RT-PCR for SARS-

CoV-2, suggesting no presence of the virus at birth. 

Key discussion points: The editorial authors present that while it is a reasonable suggestion that foetal 

IgM antibodies were produced by the foetus (i.e. opposed to transmitted via placenta), it is not typical to 

diagnose congenital infections based on the detection of elevated IgM antibodies given these tests 

have markedly lower sensitivity and specificity than RT-PCR tests in previous examples of congenitally 

transmitted infections. While the results suggest a potential for vertical transmission of SARS-CoV-2, 

these results should be interpreted with caution and further research is needed to appropriately inform 

pregnant women on this topic.  

 

Birth 

Safety and efficacy of different anesthetic regimens for parturients with COVID-19 undergoing 

Cesarean delivery: a case series of 17 patients 

Rong Chen, Yuan Zhang, Lei Huang, Bi-heng Cheng, Zhong-yuan Xia, Qing-tao Meng 

16 March 2020, peer reviewed. 
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Background: Retrospective review of cases of pregnant women with COVID-19 admitted to Renmin 

hospital of Wuhan University from 30 January to 23 February 2020. This study documents the clinical 

characteristics, biosafety procedures, maternal and neonatal complications, and health status of the 

medical staff attending the Cesarean deliveries (with anaesthesia) of 17 pregnant women with COVID-

19. 

 

Key results: Epidural or general anaesthesia were safely used for Cesarean delivery in the parturients 

with COVID-19 (3 general anaesthesia with endotracheal intubation; 14 continuous epidural 

anaesthesia). However, the incidence of hypotension during epidural anaesthesia was higher and was 

not relieved by left-lateral position, intravenous liquid loading, and/or vasoconstrictor treatment.  Most 

patients quickly recovered from COVID-19 with 14 discharged within 6-13 days. Neonates were 

isolated in the Neonatal Intensive Care Unit and all tested negative for SARS-CoV-2 (RT-PCR) the day 

prior to discharge.  

At the time of publishing, all 48 staff remained negative for SARS-CoV-2. 

Proper patient transfer, medical staff access procedures, and effective biosafety precautions are 

important to protect medical staff from COVID-19. 

 

Caveats: The proportion of maternal severe/critical illness appeared much lower than the average 

proportion of SARS-CoV-2 infection in Wuhan, and the generalisability to parturients with more severe 

symptoms of COVID-19 is unknown. 

 As the lung is the main target organ of the virus, the authors recommend use of neuraxial anaesthesia 

wherever possible, to reduce exacerbation of pulmonary complications. 

 

Emergency Caesarean delivery in a patient with confirmed coronavirus disease 2019 under 

spinal anaesthesia 

Haifa Xia, Shuai Zhao, Zhouyang Wu, Huilin Luo, Cheng Zhou, and Xiangdong Chen 

17 March 2020, not peer reviewed (correspondence). 

 

Background: Case study reporting the procedural characteristics and prognosis of an urgent caesarean 

delivery under combined spinal and epidural anaesthesia (CSEA) in a 30yr old patient (G5P1) 

diagnosed with COVID-19 at 36 weeks and 3 days twin gestation. 

 

Key results: Combined spinal and epidural anaesthesia managed in a designated negative pressure 

operation room, with personal protective equipment and subsequent isolation and bottle-feeding of the 

neonate was safe for patient, neonate and staff, and effective. 

Decreased respiratory and cardiac function common to COVID-19 patients was treated with 

supplemental oxygen and adjusted patient positioning.   

Amniotic fluid, cord blood, breastmilk, and neonatal throat swabs were all negative for 2019-nCov and 

the neonate remained free of clinical signs of respiratory infection or compromise day 7 post. The 

patient also returned negative rRT-PCR tests on Day 7 and clinical evaluation of staff revealed no 

evidence of COVID-19. 
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Caveats: This study is based on one case, and details of the clinical evaluation of staff are not 

provided. Details regarding the twin are not provided. 

 

Anesthesia management in cesarean section for a patient with coronavirus disease 2019 

Kang X, Zhang R, He H, Yao Y, Zheng Y, Wen X, Zhu S 

17 March 2020, not peer reviewed (correspondence). 

 

Background: Case report of symptoms, surgical procedure and prognosis of parturient with worsening 

symptoms of COVID 19 requiring emergent Caesarean section in Wuhan, China. 

 

Key results: Pregnant 27-year old woman (36 weeks, 4 days) was admitted with fever and confirmed 

infected with SARS-CoV-2. Four days later the condition of the patient worsened (oxygen saturation 

was 92e93% whilst breathing ambient air and reduced foetal movement was reported) and an 

emergent Caesarean delivery was decided. 

 

Spinal anaesthesia was found to be safe during emergency Caesarean delivery in a patient with 

confirmed COVID-19. Note, appropriate level 3 protective procedures and isolation of the neonate were 

observed.   Vertical transmission of SARS-CoV-2 did not occur, and both the neonate and mother were 

free from infection on day 3 and 5 post surgery. Attending medical staff were not found to be infected 

subsequently. 

 

Caveats: Whilst promising, this is a single case study and more evidence regarding anaesthetic care of 

patients with COVID-19 is needed.  

Cough and tachycardia interfered with surgery, and the patient was agitated and dysphoric requiring 

constant communication. Transient hypotension also occurred during the surgery. 

 

Neonatal (birth to one month) 

Coronavirus disease (COVID-19) and neonate: What neonatologist need to know 

Qi Lu & Yuan Shi  

26 February 2020, peer-reviewed. 

  

Background: Three COVID-19 cases have been reported in neonates in China. This review describes 

the current understanding of COVID-19 infection in newborns and children.  

  

Key results:  

Neonate Transmission: Amniotic fluid, cord blood, neonatal throat swab, and breastmilk samples from 

six newborn babies delivered by infected mothers were tested for COVID-19, and all samples tested 

negative for the virus (Chen et al. 2020).  
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Clinical presentation in Neonates: Neonates diagnosed with COVID-19 mainly belonged to family 

cluster cases. A 17 day old neonate (infected through contact with their mother who had close contact 

with their house maid) had a fever, cough, and vomiting (Lingkong et al. 2020). At 5 days old, a baby 

with a fever tested positive (mother also confirmed infected). The third infected neonate was diagnosed 

30 hours after birth by the viral nucleic acid test (mother confirmed infected at time of birth). The 5 day 

old and 30 hour old neonates had shortness of breath, vomiting, cough, and fever. All neonates had 

stable vital signs, no severe cases at this time (Cai et al. 2019, Deng et al, 2020).  

  

Infection control and treatment of COVID-19 in Neonates: If the mother has COVID-19 at the time of 

birth, the baby must be isolated and tested. Treatment is typically supportive to reduce impact from 

symptoms. Due to the few cases in neonates, treatment is mainly based on adult patients' clinical 

experience. Neonatologists need more virological, epidemiological, and clinical data to treat and 

manage COVID‐19. 

  

Caveats: Narrative review of other papers. Authors do not describe the review process or provide 

detailed characteristics of individual studies.  

 

Management strategies of neonatal jaundice during the coronavirus disease 2019 outbreak 

Xiao‐Lu Ma, Zheng Chen, Jia‐Jun Zhu, Xiao‐Xia Shen, Ming‐Yuan Wu, Li‐Ping Shi, Li‐Zhong Du, Jun‐

Fen Fu, Qiang Shu 

18 February 2020, peer reviewed.  

 

Background: Due to rigorous quarantine and control measures taken in China as a result of COVID-19, 

routine neonatal health surveillance and follow-up have become challenging. In response, an online 

follow-up program for convenient monitoring of newborns was developed. 

 

Key results: During hospitalisation after birth, maternal medical history and birth history need to be 

reviewed to identify risk factors of jaundice in conjunction with physical examination and laboratory 

tests if required. Through a smart phone app, parents can access education videos and training 

brochures to ensure they are informed on the potential harm of jaundice, the importance of monitoring, 

and methods for assessing a newborn’s condition. Once discharged from the hospital, follow-up 

consultations are completed through the app and parents are advised on whether they need to visit the 

hospital. 

If the newborn needs to return to the hospital, epidemiological history of the infant, the families, 

caregivers, and visitors during the previous 14 days will be collected prior to allowing the infant into the 

nursery. Body temperature of the infant will be routinely measured to prevent and control COVID-19 

infections. 

 

Caveats: Surveillance and follow-up becomes a responsibility of parents. This paper does not address 

the implications of non-compliant parents who don’t use the app. 

 

SARS-CoV-2 infection with gastrointestinal symptoms as the first manifestation in a neonate 

[Article in Chinese, translated using Google Chrome] 
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Wang Jin, Wand Dan, Chen Guo-Ce, Tao Xu-Wei, Zeng Ling-Kong 

27 March 2020, peer reviewed.  

 

Background: Cases of COVID-19 are commonly adults and cases are rarely children, especially 

neonates. This paper reports on an infected 19 day old boy to improve the understanding of COVID-19 

infection in neonates. 

 

Key results: 19 day old neonate was admitted to Wuhan Children’s Hospital on 31st January 2020 with 

symptoms of vomiting, breast rejection, diarrhoea, and fever. One day after admission the patient 

developed a cough. Mother and father were positive for COVID-19 on 25th January. Chest X-ray on 

admission and one week later showed “texture of both lungs is thickened”. No evidence of impact on 

kidney or liver function. COVID-19 test results were negative at 20 days old, positive at 23 days old, 

and negative at 25, 27, and 29 days old.  

Patient received symptomatic treatment with interferon, nasal spray, and fluid replacement. Body 

temperature and bowel movements returned to normal, the cough gradually improved, and the patient 

had no breathing difficulties, a good appetite, no abnormal symptoms and signs, and was in a stable 

condition. The neonate was discharged after 14 days. One week after hospital discharge, the patient 

tested negative for COVID-19.  

 

Caveats: Case report of only one patient.  

 

A case report of neonatal COVID-19 infection in China 

Shaoshuai Wang, Lili Guo, Ling Chen, Weiyong Liu, Yong Cao, Jingyi Zhang, Ling Feng 

12 March 2020, peer reviewed. 

 

Background: There is currently not enough evidence to determine the impact COVID-19 has on 

neonates in the short and long term. This paper reports on a newborn who tested positive 36 hours 

after birth. 

 

Key results: A pregnant woman (40 weeks’ gestation) developed light vaginal bleeding, lower 

abdominal pain and a fever. She was hospitalised for suspected viral pneumonia. Foetal heart rate 

showed no abnormality, however the mother had high blood pressure and subsequently an emergency 

caesarean was performed. The mother wore a N95 mask throughout the operation and had no contact 

with the baby after birth. The mother was stable after birth, except for a high fever, and she tested 

positive for COVID-19. The infant was immediately tested (36 hours after birth). Three days after the 

birth, the mother and infant were in stable conditions and the infant was positive for COVID-19 with no 

symptoms, hence no special treatment was given. Nucleic acid tests on cord blood, placental 

specimens, and the mother’s breast milk were negative for COVID-19. Chest CT scans conducted at 4 

days old showed high-density nodular shadow on the upper lobe of the right lung. At 10 days old, scans 

showed patchy shadows in the upper lobe and lower lobe of the right lung. At 15 days old, there were 

few patchy shadows in the upper lobe of the right lung, smaller than previously. The infant tested 

negative to COVID-19 at 15 days old and was discharged from hospital the following day. 
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Clinical manifestations of the mother and the baby were both mild and the baby’s prognosis was good. 

Whether the case is intrauterine vertical transmission or not remains controversial, but cannot be ruled 

out due to testing limitations. 

 

Caveats: Case report of only one patient. Infant was tested 36 hours after birth and during this period it 

was not possible to rule out other contact transmission. 

 

Neonatal Early-Onset Infection With SARS-CoV-2 in 33 Neonates Born to Mothers With COVID-

19 in Wuhan, China 

Lingkong Zeng, Shiwen Xia, Wenhao Yuan 

26 March 2020, peer reviewed. 

 

Background: The number of pregnant women and children with COVID-19 is on the rise. To the 

author’s knowledge, no information on early-onset infection in newborns has been published in 

previous studies. This cohort study collected demographic, epidemiologic, and clinical features of all 

neonates born to COVID-19 positive mothers in Wuhan Children’s Hospital from January to February 

2020.  

 

Key results: Thirty three neonates were born to COVID-19 positive mothers, three neonates were 

positive for COVID-19 (tested using real time transcriptase-polymerase chain reaction tests, 

nasopharyngeal and anal swab samples).  

 

Patient 1 was born at 40 weeks’ gestation by caesarean delivery. At two days old, the infant was 

lethargic, had a fever, and a chest scan showed pneumonia. Positive for COVID-19 at 2 and 4 days old, 

and negative at 6 days old. No treatment described.  

 

Patient 2 was born at 40 weeks’ gestation by caesarean delivery. Infant presented with lethargy, 

vomiting, fever and a chest scan showed pneumonia. Positive for COVID-19 at 2 and 4 days old, and 

negative at 6 days old. No treatment described. 

 

Patient 3 was born at 31 weeks’ and 2 days’ gestation by caesarean delivery, resuscitation was 

required. Chest scan confirmed neonatal respiratory distress syndrome and pneumonia. This resolved 

at 14 days old after treatment with non-invasive ventilation, caffeine, and antibiotics. Positive for 

COVID-19 at 2 and 4 days old, and negative at 7 days old. Severe symptoms may have resulted from 

prematurity, asphyxia, and sepsis rather than COVID-19.  

 

Caveats: Only symptomatic infants were tested for COVID-19. Therefore, true cases of COVID-19 may 

be higher if infants were asymptomatic.  

 

First case of neonate infected with novel coronavirus pneumonia in China [Article in Chinese, 

Translated using Google Chrome] 

Zeng Lingkong, Tao Xuwei, Yuan Wenhao, Wang Jin, Liu Xin, Liu Zhisheng 

31 January 2020, peer reviewed.  
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Background: This case report describes a 17 day old infant who was admitted to the Neonatal Internal 

Medicine Isolation Ward of Wuhan’s Children’s Hospital on February 5 2020. 

 

Key results: Three days prior to infant hospital admission, the parents developed fever with cough, and 

subsequently tested positive for COVID-19. The infant was admitted to hospital due to “sneezing and 

intermittent vomiting for one week” with no other symptoms. The infants vomiting started to relieve on 

the third day of admission. On the fourth day, the infant had a fever and diarrhea (relieved after oral 

treatment). No symptoms were observed on the seventh day after admission. Chest CT scan on 

admission showed pneumonia (enhanced texture of the two lungs, and small bar-shaped blurry 

shadows were seen in both lung lobes). On the sixth day of hospital admission, lesions in the lungs 

improved.   

On the second and third day after admission (19 and 20 days old), the infant tested positive for COVID-

19. Infant received negative test results four days after admission (21 days old). Infant received 

symptomatic and supportive treatment (vitamin K1 and rehydration) along with warm incubator 

isolation, close monitoring of heart rate, respiration, blood pressure, blood sugar, fluid intake and 

output.  

 

Caveats: Case report of only one patient. This article does not describe when the infant was discharged 

from hospital.  


