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Antibodies in Infants Born toMothers
With COVID-19 Pneumonia

Tests for IgG and IgM antibodies for severe acute respiratory

syndrome coronavirus 2 (SARS-CoV-2) became available in

February 2020. On March 4, 2020, the seventh edition of

the New Coronavirus Pneumonia Prevention and Control Pro-

tocol for the novel coronavi-

rus disease 2019 (COVID-19)

was released by the National

Health Commission of the

People’s Republic of China

and added serological diag-

nostic criteria.1 A previous study of 9 pregnant women and

their infants found no maternal-infant transmission of

SARS-CoV-2 based on reverse transcriptase–polymerase

chain reaction (RT-PCR).2 We applied these new criteria to 6

pregnant women with confirmed COVID-19 and their infants

because serologic criteria would allow more detailed inves-

tigation of infection in newborns.

Methods | Clinical records and laboratory results were retro-

spectively reviewed for 6pregnantwomenwithCOVID-19 ad-

mitted to Zhongnan Hospital of Wuhan University from Feb-

ruary 16 to March 6, 2020, confirmed based on symptoms,

chest computed tomography, and positive RT-PCR results.

Blood samples were collected from the mothers at deliv-

ery and neonatal blood and throat swab samples were col-

lected at birth. Quantitative RT-PCR for SARS-CoV-2 nucleic

acid (RT-PCR Kit, BioGerm) was conducted on neonatal se-

rum and throat swabs. Inflammatory cytokines (CBA Human

Th1/Th2 Cytokine Kit II, BD Biosciences) were tested on

neonatal serum. Maternal and neonatal sera samples were

used to test for IgG and IgM antibodies. All tests were per-

formed by 2 researchers (Y.T. and Q.D.), with SARS-CoV-2 IgG

and IgMsamples frominfantsdoublechecked (CLIAassaysKit,

YHLO). Sample collection, processing, and laboratory testing

followed guidance from theWorld Health Organization.3 The

sensitivityandspecificity reportedbythemanufacturer for IgM

are 88.2% and 99.0% respectively, and for IgG are 97.8% and

97.9%.4

This studywasapprovedby theZhongnanHospital ofWu-

han University institutional review board, which waived in-

formed consent because data in this retrospective studywere

retrieved frommedical records.

Results |All 6mothershadmild clinicalmanifestations.All had

cesarean deliveries in their third trimester in negative pres-

sure isolation rooms. All mothers wore masks, and all medi-

cal staff wore protective suits and double masks. The infants

were isolated from their mothers immediately after delivery.

All 6 infants had 1-minute Apgar scores of 8 to 9 and

5-minute Apgar scores of 9 to 10. Neonatal throat swabs and

blood samples all had negative RT-PCR test results. All 6

infants had antibodies detected in their serum. Two infants

had IgG and IgM concentrations higher than the normal

level (<10 AU/mL). One infant had an IgG level of 125.5 and

IgM level of 39.6 AU/mL; the second infant, had an IgG level

of 113.91 AU/mL and IgM level of 16.25 AU/mL (Table 1).

Their mothers also had elevated levels of IgG and IgM

(Table 2). Three infants had elevated IgG levels (75.49,

73.19, 51.38 AU/mL) but normal IgM levels; all 3 mothers

had elevated IgG and 2 also had elevated IgM levels. Inflam-

matory cytokine IL-6 was significantly increased in all

infants. None of the infants presented any symptoms as of

March 8, 2020.

Discussion | Among 6 mothers with confirmed COVID-19,

SARS-CoV-19 was not detected in the serum or throat swab

Table 1. Antibody and IL-6 Levels in Infant Sera Samples

Clinical value Reference range

Infanta

1 2 3 4 5 6

IgM, AU/mL <10 39.6 16.25 3.79 1.9 0.96 0.16

IgG, AU/mL <10 125.5 113.91 75.49 73.19 51.38 7.25

IL-6, pg/mL 0.1-2.9 15.07 33.65 19.16 18.15 32.75 19.62

a Infants andmothers correspond by number between tables.

Table 2. Antibody Levels inMother Sera Samples

Clinical value Reference range

Mothera

1 2 3 4 5 6

IgM, AU/mL <10 83.97 236.6 5.58 33.26 15.61 1.39

IgG, AU/mL <10 136.72 117.37 120.63 103.46 70.05 8.12

aMothers and infants correspond by number between tables.
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by RT-PCR in any of their newborns. However, virus-specific

antibodies were detected in neonatal blood sera samples.

The IgG concentrations were elevated in 5 infants. IgG is pas-

sively transferred across the placenta from mother to fetus

beginning at the end of the second trimester and reaches

high levels at the time of birth.5 However, IgM, which was

detected in 2 infants, is not usually transferred from mother

to fetus because of its larger macromolecular structure. In a

study6 of mothers with SARS, the placentas of 2 women who

were convalescing from SARS-CoV infection in the third tri-

mester of pregnancy had abnormal weights and pathology.

Whether the placentas of women in this study were damaged

and abnormal is unknown. Alternatively, IgM could have

been produced by the infant if the virus crossed the placenta.

This study is limited by the small sample size, lack of cord

blood, amniotic fluid, and breast milk and by incomplete in-

formation on the outcome of the infants. These findings are

important for understanding the serological characteristics of

infantswhosemothers are infectedwith SARS-CoV-2 and fur-

ther study is necessary.
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