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We report the detection and decline over time of severe
acute respiratory syndrome coronavirus 2 antibodies in
infants born to women with coronavirus disease. Among
11 infants tested at birth, all had detectable IgG and 5
had detectable IgM. IgG titers with positive IgM declined
more slowly than those without.

Ithough the diagnosis of coronavirus disease

(COVID-19) by reverse transcription PCR (RT-
PCR) is efficient and specific, IgM and IgG produc-
tion and decay are useful to assess past or recent in-
fection, especially for patients with negative nucleic
acid tests (1). Evidence of IgM and IgG in adults with
COVID-19 appeared around 13 days after illness
onset (2). Plateau IgM levels lasted for 4 weeks and
gradually declined (3). Although IgG lasted for a lon-
ger time, only 19.5% patients had a >4-fold increase in
titers during convalescence, a finding that was help-
ful for diagnosis of existing or acute infection (2,3).

However, to our knowledge, antibody persistence
in infants born to women with COVID-19 has not yet
been reported. IgM is the antibody isotype produced
initially in the immune response and the first immu-
noglobulin class to be synthesized by a fetus or infant.
Maternal IgM does not cross the placental barrier in-
tact; therefore, positive IgM in early infants is poten-
tial evidence of intrauterine vertical transmission (1).
Although IgG is transferred passively from mother
to fetus through the placenta, the duration of passive
immunity from maternal IgG is still unclear.

We implemented assays for severe acute re-
spiratory syndrome coronavirus 2 (SARS-CoV-2)-
specific antibodies and SARS-CoV-2 nucleic acid
tests in 64 infants admitted to the neonatal section
of Tongji Hospital (Wuhan, China) during January
19-April 12, 2020. Among these, 24 infants (rang-
ing in gestational age from 31 weeks to 41 weeks,
2 days) were born to women with PCR-confirmed
COVID-19 (Table) and 40 infants (ranging in ges-
tational age from 35 weeks, 3 days, to 41 weeks,
3 days) were born to women without COVID-19.
Because antibody testing was implemented in early
March, the timing of antibody testing in infants was
inconsistent. We conducted SARS-CoV-2 nucleic
acid tests by using a qualitative SARS-CoV-2 RT-
PCR (DAAn GENE Biotech, http://www.daan-
gene.com). We performed quantitative assessment
of IgG and IgM by using the IFlash3000 Chemilumi-
nescence Immunoassay Analyzer (YHLO Biotech,
http:/ /en.szyhlo.com), which has been proven to
be a highly accurate method to detect SARS-CoV-2
antibodies (4). We considered IgM or IgG titers >10
AU/mL to be positive.
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Among the 40 infants born to women without
COVID-19, results of nucleic acid tests from throat
and anal swab specimens and results of antibody as-
says were negative. Among the 24 infants born to
women with COVID-19, 15 (62.5%) had detectable
IgG and 6 (25.0%) had detectable IgM; nucleic acid
test results were all negative. None of the 24 infants
had complications related to pneumonia, a finding
that is consistent with a previous report (5). Among

11 infants with antibody titers detected at birth, all
had detectable IgG (100%) and 5 (45.5%) had detect-
able IgM, 1 of whom had high IgM levels (infant de-
scribed in case 19 in the Table). Although the IgG
titers in all 15 infants with positive IgG decreased
gradually, the IgG levels declined more slowly in
infants with positive IgM compared with those
without (Figure). The infant described in case 19
was born 33 days after the mother had COVID-19

Table. Sequential severe acute respiratory syndrome coronavirus 2—specific antibodies assay in 24 infants born to mothers with PCR-
confirmed coronavirus disease, Wuhan, China, January 19-April 12, 2020*

GA, wk+d
At
IgM/IgG titers, AU/mL, by age of infant symptom At

Case no. 0d 7d 14d 28d 45d 60d 75d onset birth

1 Mother 7.5/116.9* 33+4 36+3
Infant 0.8/0.3

2 Mother 4.4/118.3 38+5 38+5
Infant 0.5/2.5

3 Mother 5.0/83.3 37+5 38+2
Infant 0.4/0.2

4 Mother 14.5/100.8 39+1 39+5
Infant 0.3/0.3

5 Mother 34 35+2
Infant 0.7/2.8 0.4/3.5 0.3/0.9

6 Mother 7.0/93.0 39+3 40
Infant 0.4/0.3

7 Mother 51.1/94.6 39+4 41+2
Infant 0.3/0.9

8 Mother 67.0/92.6 37+4 38+4
Infant 0.3/0.1

9 Mother 17.8/104.3 38+2 39+5
Infant 0.4/8.2

10  Mother 15.3/95.4 9.9/108.7 38+1 39+5
Infant 2.2/132.7 0.719.5

11 Mother 11.3/112.5 5.3/105.6 35+5 38+2
Infant 3.6/166.0 5.3/120.8 1.0/36.2 0.4/16.2

12 Mother +/+1 37.9/94.6 29+4 31
Infant 5.7/142.0 2.6/113.9 1.8/75.3 0.3/22.0 0.4/11.3

13 Mother ++ 34+3 38
Infant 3.5/134.1 2.4/125.0 2.8/119.0 0.7/24.6

14 Mother 7.0/61.1 1.9/59.5 34+6 39
Infant 2.2/78.4 1.5/76.9 3.0/80.9 0.8/28.6 0.5/13.0

15  Mother 0.7/58.9 NA 37+2
Infant 8.5/174.5 7.8/122.7

16  Mother +/+ NA 38+3
Infant 0.7/101.0

17  Mother +/+ 1.5/104.2 NA 38+3
Infant 1.2/110.4 10.4/108.9 2.1/68.2

18  Mother —/+ 4.8/54.5 NA 39+5
Infant 6.6/96.2 11.3/86.0 11.9/88.3 2.5/60.9

19  Mother 2,581.6/281 40.2/89.8 13.9/99.6 6.9/94.2 32+1 38
Infant  184.3/147.2 42.6/161.6 21.2/83.8 5.5/79.2 1.6/57.0 0.3/25.9

20  Mother 6.9/82.8 6.0/81.3 31+1 39+5
Infant 25.7/68.8 3.0/58.4 0.4/47.4

21 Mother +/+ 5.1/139.0 30+3 38
Infant 26.0/145.8 41.8/120.1  42.9/110.1 38.0/89.5 14.2/105.3

22  Mother +/+ 30 30
Infant 22.8/116.5 11.8/104.4 8.7/99.8 1.9/75.2

23  Mother +/+ 10.5/101.6 4.3/115.6 32+1 32+1
Infant 15.8/2221  33.8/182.5 9.0/88.2 6.1/82.5 0.5/31.1

24 Mother +/+ I+ 8.0/83.9 NA NA
Infant 30.1/106.0 29.5/84.6 31.5/94.9 9.7/73.1

*Bold text indicates titer >10 AU/mL (i.e., above cutoff). GA, gestational age; NA, not available; —, negative; +, positive.
tSome mothers delivered in other hospitals, and antibody testing was conducted using other qualitative antibody-detection kits.
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diagnosed (41 days since symptom onset) and by
elective cesarean section at 38 weeks’ gestation be-
cause of the mother’s previous cesarean section.
The infant had high IgM and IgG titers in the um-
bilical cord blood and peripheral blood on the first
day of life, which gradually decreased at repeated
tests thereafter (Table). The infant also had negative
nucleic acid tests results in a series of specimens, in-
cluding cord blood, placenta, amniotic fluid, stool,
urine, peripheral blood, and gastric juice at different
timepoints. The placenta sample described in case 19
was collected during surgery and sent for patholog-
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ic examination, which revealed slight inflammation
with slight fibrin deposition and lymphocyte infil-
trates (Appendix Figure, https:/ /wwwnc.cdc.gov/
EID/article/26/10/20-2328-Appl.pdf).

Although positive results in SARS-CoV-2 nucleic
acid or virus-specific IgM in infants have been re-
ported previously, evidence of vertical transmission
of SARS-CoV-2 is not complete (6-8). We report the
dynamic changes of SARS-CoV-2-specific antibod-
ies in infants born to mothers with COVID-19. Five
of 11 infants were seropositive for IgM at birth; how-
ever, these findings was not sufficient to confirm
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SARS-CoV-2 vertical transmission without positive
nucleic acid testing. The study was also limited by
a small sample size. However, these findings show
a rapid rate of decline in antibody titers, suggesting
lack of protective passive immunity in infants, and
IgM detection in infants, supporting a growing body
of evidence of possible vertical transmission. We still
do not have a correlate of immunity (e.g., we do not
know exactly what level of antibody titers are con-
sidered protective against infection), and whether
infants testing positive by PCR at birth have higher
levels of IgM or IgG remains to be seen. More work
is needed to understand SARS-CoV-2 immunity in
infants; such findings might have implications for po-
tential vaccination efforts.
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Children do not seem to drive transmission of severe
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2). We isolated culture-competent virus in vitro
from 12 (52%) of 23 SARS-CoV-2—infected children; the
youngest was 7 days old. Our findings show that symp-
tomatic neonates, children, and teenagers shed infec-
tious SARS-CoV-2, suggesting that transmission from
them is plausible.

hildren are underrepresented in coronavi-
rus disease (COVID-19) case numbers (1,2).
Severity in most children is limited, and children
do not seem to be major drivers of transmission
(3,4). However, severe acute respiratory syndrome
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