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Abstract
Importance and Contribution of this Study: Variability exists in 
the passage of SARS-COV-2 IgG from asymptomatic COVID-19 
mothers to their newly born infants.

Awareness of SARS-COV-2 IgG may contribute to the manage-
ment of asymptomatic RT PCR COVID-19 positive pregnant 
women, their newborns, and future vaccination practices.  

Objective:  Characterize COVID testing results of asymptom-
atic COVID-19 positive pregnant women and their infants. Our 
assumption/hypothesis maintained that all infants born to as-
ymptomatic COVID-19 positive mothers would have detectable 
SARS-CoV-2 specific IgG.

Study Design:  Retrospective chart review.  Clinical demograph-
ics/COVID-19 testing of maternal/infant dyads were reviewed/col-
lected for reporting purposes.

Setting:  Center for Women and Infants (CWI), University of Lou-
isville Hospital, Louisville, KY 

Participants:  Asymptomatic COVID-19 positive pregnant women/in-
fant dyads admitted to the CWI between June 2020 to February 2021. 

Results:  36 COVID-19 positive asymptomatic mother/37 infant 
dyads (one set of twins) reviewed. 38% of the mother/infant dyads 
were positive for SARS-CoV-2 IgG, while 27% of mother/infant dy-
ads were negative for IgG.  A COVID-19 positive mother of twins 
was IgG negative, but both twins were positive.  Two mothers in this 
study group had developed significant COVID-19 disease at 28w4d 
gestation and 34w0d gestation. Both required intensive care but 
recovered, and their pregnancies were maintained until 37w4d and 
39w3d gestation, respectively.  By the time of delivery, both moth-
ers had negative COVID-19 RT PCR testing, but both infants were 
positive for SARS-CoV-2 IgG antibodies.  COVID-19 RT PCR test-
ing on both of these infants at 24 and 48 hours of age was negative.

Conclusion:  SARS-CoV-2 IgG is passively transferred to the infant 
during pregnancy of asymptomatic positive COVID-19 mothers how-
ever appears variable and/or possibly based on the ability of IgG detec-
tion with current testing.  Further investigation of the immune system’s 
response to the SARS-CoV-2 virus during pregnancy can direct future 
management/treatment during pregnancy, especially in the wake of 
vaccination for the virus during pregnancy and emerging variants.
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Introduction:
Coronavirus is one of the largest members of the RNA viruses 
shown to cause diseases in humans and animals. The latest 
member of the coronaviruses is the COVID-19 which can result 
in severe acute respiratory syndrome.  One area still developing 
is the antibody response to the virus during pregnancy and sub-
sequently by the newborn infant.  The current standard to diag-
nose COVID-19 involves identifying genetic material in specimens 
obtained via nasal swabs using reverse transcription-polymerase 
chain reaction (RT PCR).  There has also been support to de-
termine the production of SARS-Co-2 as a means to evaluate a 
previous or more recent infection.(1,2,3)   We describe the de-
tection of SARS-CoV-2 IgG of asymptomatic recent or previous 
COVID-19 positive pregnant women at the time of delivery.  Our 
hypothesis or presumption was that all infants born to asymptom-
atic COVID-19 positive mothers would have SARS-CoV-2I spe-
cific IgG.

Methods:
All patients admitted, including pregnant women presenting for 
delivery to the University of Louisville Hospital, Louisville, KY, from 
April 2020, have been tested by RT-PCR for the SARS-CoV-2 vi-
rus using emergency authorized COVID-19 tests marketed by 
four manufacturers (Roche, Becton Dickenson, Cepheid, and 
DiaSorin).  The specific test utilized was dependent on reagent 
availability based on government-mandated allocation.  Starting 
in June 2020, several pregnant women admitted to Labor & Deliv-
ery who tested positive for COVID-19 also underwent COVID-19 
antibody testing. All infants born to COVID-19 positive mothers 
underwent nasopharyngeal COVID-19 PCR testing at 24 and 48 
hours of age.  Starting in June 2020, the majority of infants born 
to mothers positive for COVID-19 also underwent COVID-19 anti-
body testing.  Data were retrospectively reviewed of these mother/
infant dyads who delivered between June 2020 to February 2021.  
IRB approval for the study was granted both by the University of 
Louisville and the University of Louisville Hospital.

Collection and PCR testing for COVID-19:
CDC COVID-19 Guidelines were followed for RT PCR COVID-19 
collection and testing using synthetic fiber swabs with plastic 
shafts. Specimens were placed immediately in sterile tubes with 
2-3 ml of viral transport media (UTM, Universal Transport Media 
by Han-Chag medical).

COVID-19 antibody testing:
For antibody testing, the SARS-CoV-2 IgG assay was utilized on 

Antibody Testing of Infants Born to Asymptomatic 
COVID-19 Positive Mothers

“SARS-CoV-2 IgG is passively transferred to 
the infant during pregnancy of asymptomatic 
positive COVID-19 mothers however appears 
variable and/or possibly based on the ability 
of IgG detection with current testing.”

“We describe the detection of SARS-CoV-2 
IgG of asymptomatic recent or previous 
COVID-19 positive pregnant women at 
the time of delivery.  Our hypothesis or 
presumption was that all infants born to 
asymptomatic COVID-19 positive mothers 
would have SARS-CoV-2I specific IgG.”
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the Architect 2000 instrument (Abbott Laboratories, Abbott Park, 
IL) under Emergency Use Authorization by the FDA.  Serum or 
plasma samples were submitted for the standard of care IgG test-
ing.  The process involves a chemiluminescent microparticle im-
munoassay whereby the amount of SARS-CoV-2 IgG antibodies 
in the sample is related to the RLU detected by the system optics.  
Samples with RLU amounts greater than the cut-off value are re-
ported as positive for SARS-CoV-2 IgG. 

Results:
From June 2020 to February 2021, charts of mothers and their 
newborn infants were reviewed whose admission or recent pre-
admission screen was positive for SARS-CoV-2.  There were 36 
mother/37 infant dyads which included one set of twins.   Deliv-
ery was by cesarian section in 14 (38%) of the cases.  Eight in-
fants (22%) required admission to the neonatal intensive care unit 
(NICU) unrelated to COVID-19.

One infant tested positive for SARS-CoV-2 by RT PCR at 24 and 
48 hours.  The infant was delivered by repeat cesarian section at 
37w4d gestation with rupture of membranes at delivery.  Pregnan-
cy was complicated by oligohydramnios.  The infant was allowed 
to bond with the mother in recovery using proper personal pro-
tective equipment and remained in an incubator in the mother’s 
room until discharge. The mother and infant were both negative 
for SARS-CoV-2 IgG.  Placenta pathology was reported as nor-
mal. The family was lost to follow-up, but our Pediatric Infectious 
Disease specialists, who are aware of all significant and/or hos-
pitalized COVID-19 pediatric cases, have no record of this infant 
requiring subsequent hospitalization.

Table 1 is a summary of the SARS-CoV-2 IgG Maternal/Infant Dy-
ads.  Fourteen mother/infant dyads (38%) were positive for SARS-
CoV-2 IgG, while ten dyads (27%) were negative for SARS-CoV-2 
IgG.  Five (14%) of the mothers tested positive for SARS-CoV-2 
IgG while their infants were negative. The mother of the twins test-
ed negative for SARS-CoV-2 IgG, while both twins were positive 
and confirmed on retesting. There were five mother/infant dyads 
(14%) with incomplete IgG testing.

Nasopharyngeal COVID-19 RT PCR testing of infants occurred 
at 24 and 48 hours of age.  In the first 24 hours of life before IgG 
testing occurred, eight (50%) infants positive for IgG received their 

mother’s breastmilk, and eight (50%) received formula. Infants 
NPO on admission to the NICU all tested negative for IgG.

Discussion:
Unique to our study is the focus to characterize detection of 
SARS-CoV-2 IgG in asymptomatic positive COVID-19 pregnant 
women upon admission for delivery and of their newborn infant.  

All of our mothers at the time of presentation were asymptom-
atic for COVID-19.  Nineteen (53%) of the 36 mothers displayed 
SARS-CoV-2 IgG, thirteen (36%) were negative for IgG, and four 
(11%) were not tested for IgG.  Of the 37 infants born to SARS-
CoV-2 positive mothers, 14 (39%) were positive for SARS-CoV-2 
IgG antibodies. Five (14%) infants whose mothers tested positive 
for IgG were negative for the SARS-CoV-2 specific IgG.  Ten of 
the dyads (27%) revealed that both mother and infant were nega-
tive for SARS-CoV-2 IgG.  Our initial hypothesis/assumption was 
that all infants born to asymptomatic COVID-19 mothers would 
have SARS-CoV-2 IgG antibodies. However, our results indicate 
that not all mothers had IgG to be passively transferred to the in-
fant; some infants were negative for SARS-CoV-2 IgG when their 
mothers displayed IgG, as noted in the case of twins, the infants 
displayed IgG while their mother was negative for SARS-CoV-2 

“Nasopharyngeal COVID-19 RT PCR 
testing of infants occurred at 24 and 48 
hours of age.  In the first 24 hours of 
life before IgG testing occurred, eight 
(50%) infants positive for IgG received 
their mother’s breastmilk, and eight 
(50%) received formula. Infants NPO on 
admission to the NICU all tested negative 
for IgG.”

Table 1.  Results on SARS-CoV-2 IgG Maternal/Infant Dyads

DYADS N=36*

Maternal IgG +/Infant IgG + 14 (38%)

Maternal IgG -/Infant IgG - 10 (27%)

Maternal IgG +/Infant IgG - 5 (14%)

Maternal IgG -/Infant IgG + 2 (5%)*

INCOMPLETE TESTING

Maternal IgG testing but no infant IgG testing 1 (3%)

No maternal IgG testing but infant IgG testing completed 4 (11%)

*Includes set of twins
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IgG.  P. Egerup et al. investigating the frequency of SARS-CoV-2 
antibodies in their general population of parturient women, their 
infants, and partners, also found the variable presence of antibod-
ies of infants born to mothers found to be COVID-19 positive. (15)

It has been reported that in adults, the median day from COV-
ID-19 symptoms/infection until IgG seroconversion was approxi-
mately 13 days, while others similarly reported the median time 
for seroconversion of all isotypes (IgG, IgM, IgA) was at ~ 12days. 
(2,4)  Likewise, in the Cochrane Review by JJ Deeks et al., there 
was a low sensitivity of IgG seroconversion in the first week of 
symptoms, while the highest IgG values occurred by the third 
week after the onset of symptoms. (5)  F. Zullo et al. demonstrated 
peak production of SARS-CoV-2 IgG at ~ 18 days (range 10-20 
days) after the onset of symptoms. (6) They also indicated that 
repeat nasopharyngeal COVID-19 RT PCR testing was unlikely to 
be positive after 28 days from the onset of symptoms. Unlike pa-
tients described in these studies, our subjects, including infants, 
were asymptomatic with variable detectable IgG. The significance 
of our results and antibiotic production timing in asymptomatic 
SARS-CoV-2 positive pregnant women and their infants remains 
unknown but may be of interest for further investigation. A better 
understanding of the immune system’s response to the SARS-
CoV-2 virus and timing of antibody production could serve as Zullo 
et al. referred to as an “immunity passport” to address better how 
patients are managed, especially in relation to isolation and quar-
antine recommendations. (6) 

Specific to pregnancy and the newborn, Flannery et al. measured 
maternal and cord blood SARS-CoV-2 IgG/IgM antibodies of as-
ymptomatic (60%)/symptomatic (40%) positive COVID-19 RT 
PCR pregnant women at the time of delivery.  Eight percent of 
their study population (N=83) had detectable COVID-19 antibod-
ies, and of these patients, 87% of their infants had detectable 
COVID-19 IgG at the time of the delivery.  In our study popula-
tion,  59% of the COVID-19 RT PCR positive mothers had detect-
able COVID-19 IgG, but only 38% of their infants were positive for 
COVID-19 IgG.  The discrepancy might be explained since 100% 
(versus 60%) of our mothers were asymptomatic at the time of 
delivery.  Flannery et al. did note in their study that infants of moth-
ers with low IgG levels were negative for IgG at birth.  Possibly 
in our asymptomatic population, the maternal IgG levels were so 
low that placental transfer did not occur or could not be detect-
able by the qualitative assays we used for SARS-CoV-2 IgG. The 
other possible explanation could be that delivery occurred before 
the placental transfer of antibody could occur, which would sup-
port Flannery et al. findings that placental transfer ratios increased 
with the increased time between maternal infection and delivery.

Two of the mothers included in this descriptive study developed 
significant COVID-19 disease at 28w4d gestation and 34w0d 
gestation. Both required intensive care but recovered, and their 
pregnancies were maintained until 37w4d and 39w3d gestation, 

respectively.  Both mothers had negative COVID-19 RT PCR 
testing prior to delivery, but both infants were positive for SARS-
CoV-2 IgG antibodies indicating potential passive immunity for ~3 
months.  COVID-19 RT PCR testing on both of these infants at 24 
and 48 hours of age were negative.

This presence would suggest that transplacental passive immu-
nity from symptomatic COVID-19 stricken mothers to their new-
born infant is maintained for a similar time period of 3 months as 
reported in the general population with symptomatic COVID-19 
infection.  Isho B et al. found in their general/asymptomatic + 
COVID-19 /non-pregnant study population that serum and saliva 
SARS-CoV-2 IgG antibodies were maintained for at least three 
months. (8)  Iyer et al. found decay of IgM and IgA at 49 and 71 
days respectively after the development of COVID-19 symptoms 
and slower decay of SARS-CoV-2 IgG.(4)  

We had one infant that tested positive by SARS-CoV-2 RT PCR.  
Neither mother nor infant had SARS-CoV-2 IgM testing, but both 
were negative for SARS-CoV-2 IgG.  The placenta pathology was 
read as normal, but because the infant was exposed to the mother 
after delivery, it was felt that vertical infection of the virus did not 
occur.   

Although we did not specifically evaluate breast milk, we did look 
at feeding practices prior to the infant’s 24 hour nasopharyngeal 
COVID-19 RT PCR and SARS-CoV-2 IgG testing.  There were no 
significant differences in RT PCR and IgG results between those 
receiving mother’s breast milk or formula.  Pace et al. analyzed 
breast milk of COVID-19 positive mothers and found all to con-
tain SARS-CoV-2 specific IgA and IgG. (13)  Likewise, Demers-
Mathieu V et al. concluded from their evaluation that SARS-CoV-2 
antibodies in breastmilk could serve to provide passive immunity 
and protect from COVID-19 disease. (16)  Centeno-Tablante et al. 
reviewed transmission of SARS-CoV-2 through breast milk and 
concluded there was no evidence to support the virus is trans-
mitted via breast milk. (14)  Specific viral antibody testing would 
appear to support breastfeeding as a means to contribute pro-
tection to the infant.  With the advent of COVID-19 vaccination 
during pregnancy, the determination of passive immunity using 
viral-specific antibody testing could serve to further substantiate 
breast milk as a way to prolong protection to the infant.

There are significant limitations to this study.  This was a retro-
spective study with incomplete SARS-CoV-2 IgG antibody testing, 
numbers are limited, and SARS-CoV-2 antibody testing was quali-
tative and not quantitative.   Qualitative testing does provide more 
timely results, which is important when there is a need to make 
rapid clinical treatment decisions. For the purpose of a study, how-
ever, qualitative testing and the absence of SARS-CoV-2 antibody 
levels fail to provide true antibody decay or timing of each indi-
vidual immune response to the virus.

Conclusion:
Our descriptive study contributes information regarding SARS-
COV-2 antibody detection during pregnancy of asymptomatic 
COVID-19 positive women presenting for delivery.  SARS-CoV-2 
IgG is passively transferred to the infant during pregnancy of as-
ymptomatic positive COVID-19 mothers however is not an abso-
lute.  Further investigation of the immune system’s response to 

“A better understanding of the immune 
system’s response to the SARS-CoV-2 
virus and timing of antibody production 
could serve as Zullo et al. referred to as 
an “immunity passport” to address better 
how patients are managed, especially 
in relation to isolation and quarantine 
recommendations. (6)”

“SARS-CoV-2 IgG is passively transferred 
to the infant during pregnancy of 
asymptomatic positive COVID-19 mothers 
however is not an absolute.”
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the SARS-CoV-2 virus during pregnancy can direct future man-
agement/treatment during pregnancy, especially in the wake of 
vaccination during pregnancy and emerging variants.

References:
1.  Kimberlin DW, Stagno S.  Can SARS-CoV-2 infection be ac-

quired in utero?  More definitive evidence is needed.  JAMA. 
2020:  https://doi.org/10.1001/jama.2020.4868.

2.  Long QX, Liu BZ, Deng HJ, Wu GC, Deng K, Chen YK, et al.  
Antibody responses to SARS-CoV-2 in patients with COV-
ID-19.  Nat Med. 2020: https://doi.org/10.1038/s41591-020-
0897-1.

3.  Gao J, Li W, Hu X, Wei Y, Wu J, Luo X, Chen S, Chen L.  
Disappearance of SARS-CoV-2 Antibodies in Infants Born to 
Women with COVID-19, Wuhan, China.  Emerging Infectious 
Diseases. 2020: https://doi.org/10.3201/eid2610.202328.

4.  Iyer AS, Jones FK, Nodoushani A, Kelly M, Becker M, Slater 
D, et al.  Persistence and decay of human antibody respons-
es to the receptor binding domain of SARS-CoV-2 spike pro-
tein in COVID-19 patients.  Sci Immunol. 2020: https://doi: 
10.1126/sciimmunol.abe0367.

5.  Deeks JJ, Dinnes J, Takwoingi Y, Davenport C, Spijker 
R, Taylor-Phillips S, et al.  Antibody test for identification 
of current and past infection with SARS-CoV-2 (Review).  
Cochrane Database of Systematic Reviews. 2020:  https//
doi:10.1002/14651858.CD013652.

6.  Zullo F, DiMascio D, Saccone G.  Coronavirus disease 2019 
antibody testing in pregnancy.  AJOG MFM. 2020: https://
doi.org/10.1016/j.ajogmf.2020.100142.

7.  Flannery DD, Gouma S, Dhudasia MB, Mukhopadhyay 
S, Pfeifer, MR, Woodford EC, et al.  Assessment of ma-
ternal and neonatal cord blood SARS-CoV-2 antibodies 
and placental transfer ratios.  JAMA Pediatr. 2021: https://
doi10.1001/jamapediatrics/2021.0038.

8.  Isho B, Abe KT, Zuo M, Jamal AJ, Rathod B, Wang JH, et 
al.  Persistence of serum and saliva antibody responses to 
SARS-CoV-2 spike antigens in COVID-19 patients.  Sci Im-
munol. 2020: http:// doi:10.1126/sciimmunol.abe5511.

9.  Bwire GM, Njiro BJ, Mwakawanga DL, Sabas D, Sunguya 
BF.  Possible vertical transmission and antibodies against 
SARS-CoV-2 among infants born to mothers with COV-
ID-19:  A living systematic review.  J Med Viral. 2020:  https://
doi:10.11002/jmv.26622.

10.  Zeng H, Xu C, Fan J, Tang Y, Deng Q, Zhang W, et al.  An-
tibodies in Infants Born to Mothers with COVID-19 Pneumo-
nia.  JAMA. 2020:  https://doi: 10.1001/jama.2020.4861.

11.  Dong L, Tian J, He S, Zhu C, Wang J, Liu C, et al. Pos-
sible vertical transmission of SARS-CoV-2 from an infected 
mother to her newborn.  JAMA. 2020: https://doi:10.1001/
jama.2020.4621.

12.  Edlow AG, Li JZ, Collier AY, Atyeo C, James KE, Boatin AA, 
et al.  JAMA Network Open. 2020: https://doi: 10.1001/jama-
networkopen.2020.30455.

13.  Pace M, Williams J, Jarvinen KM, Belfort MB, Pace CDW, 
Lackey KA, et al. COVID-19 and human milk:  SARS-CoV-2, 
antibodies, and neutralizing capacity.  MedRxiv. 2020: 
https://doi:10:1101/2020.09.18.20196071.

14.  Centeno-Tablanta E, Medina-Rivera M, Finkelstein J, Ray-
co-Solon P, Nieves-Garcia-Casal M, Rogers L, et al.  Trans-
mission of SARS-CoV-2 through breast mild and breastfeed-
ing:  a living systematic review.  Ann. N.Y. Acad Sci. 2021: 
1484(1):32-54 

15.  Egerup P, Olsen LF,  Hellerung AM, Westergaard D, Se-
verinsen ER, et al.  Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARS-CoV-2) Antibodies at Delivery in 
Women, Partners, and Newborns. Obstetrics & Gynecology. 
2021:137(1): 49-55  

16.  Demers-Mathieu V, Dung M, Mathijssen GB, Sela DA, Sep-
po A, et al.  Difference in levels of SARS-CoV-2 S1 and S2 

subunits- and nucleocapsid protein-reactive SIgM/IgM, IgG 
and SIgA/IgA antibodies in human milk.  J of Perinatology. 
2020: https//doi.org/10.1038/s41372-020-00805-w

Declaration of Interest:  None

Conflict of interest:  The authors declare that they have no conflict 
of interest

Author Contribution.  TR drafted the initial objective and content 
for the issues presented in the manuscript.  TR and SJ jointly re-
viewed and made significant intellectual contributions to the study.  
TR and NP acquired study data.  SJ and NP contributed to the 
testing methodology.  TR and SJ reviewed the paper, provided 
revisions, and contributed to the interpretation of the results. All 
authors approved the final paper and accepted responsibility for 
all elements of this paper.

NT

Corresponding Author
 

Tonya W. Robinson, MD
Associate Professor, Department of Pediatrics
University of Louisville
Director, Neonatal Intensive Care Unit, University of Louisville 
Hospital
Pediatric Service Chief, 
University of Louisville Hospital
571 South Floyd Street, Suite 342
Louisville, KY  40202
Phone:  (502)852-8470
Email:  twrobi01@louisville.edu

 

Nicole Pozzi, MT(ASCP)
Supervisor of Clinical Chemistry 
University of Louisville Department of Pathology
Core Laboratory Supervisor 
Laboratory Services
University of Louisville Hospital
O: 502-561-8685
F: 502-562-4218 
Email:  nicole.pozzi@uoflhealth.org



7NEONATOLOGY TODAYtwww.NeonatologyToday.nettOctober 2021

 

Saeed A. Jortani, PhD, DABCC
Professor of Pathology and Laboratory Medicine 
Chief of Clinical Chemistry and Toxicology 
University of Louisville School of Medicine
Email:  saeedjortani@louisville.edu

during the COVID-19 pandemic

www.nat ionalper inatal .org/COVID-19
Learn more


