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Introduction Data regarding transplacental passage of maternal coronavirus disease
2019 (COVID-19) antibodies and potential immunity in the newborn is limited.

Case Report We present a 25-year-old multigravida with known red blood cell
isoimmunization, who was found to be COVID-19 positive at 27 weeks of gestation
while undergoing serial periumbilical blood sampling and intrauterine transfusions.
Maternal COVID-19 antibody was detected 2 weeks after positive molecular testing.
Antibodies were never detected on cord blood samples from two intrauterine fetal cord
blood samples as well as neonatal cord blood at the time of delivery.

Conclusion This case demonstrates a lack of passive immunity of COVID-19 anti-
bodies from a positive pregnant woman to her fetus, neither in utero nor at the time of
birth. Further studies are needed to understand if passage of antibodies can occur and

= passive immunity

In January 2020, a novel coronavirus similar to the one that
causes severe acute respiratory syndrome (SARS) was iden-
tified after an increase in the rate of aggressive respiratory
illnesses was identified in Wuhan, China. Evidence for hu-
man-to-human transmission occurred in mid-January. By
March 2020, the virus had spread globally and was declared a
worldwide pandemic. By June 1, 2020, there were nearly 6
million confirmed cases and over 375,000 deaths reported
worldwide.

The impact of COVID-19 caused by severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) in pregnancy
and in children is limited. The majority of severe disease and
fatalities have been in the elderly and those with comorbid
conditions. In contrast, fewer severe cases have been identi-
fied in pregnant women and children. While case reports
have identified severe illness in some pregnancies, current
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if that can confer passive immunity in the newborn.

data do not support a large increase morbidity and mortality
in pregnant women or in children."-? There is mixed data on
vertical transmission,>™> and no congenital syndrome has
been identified to date. A recent research letter described a
woman with SARS-CoV-2 pneumonia who experienced a
miscarriage at 19 weeks with evidence of the virus in the
placenta. Amniotic fluid was negative by polymerase chain
reaction (PCR).* Similarly, an early report described both IgM
and IgG in newborns born to women with COVID pneumonia
indicating that the fetal infection may occur and that IgG may
be passed from mother to fetus.”

Transplacental passage of maternal IgG is crucial for
protection from disease in early life.

Immunoglobulin (Ig) synthesis is low to negligible in the
developing fetus; thus, most fetal and newborn IgGs are
derived from the mother. This is an efficient process leading
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Key Points

 Passive immunity should not be assumed in COVID-19 infection in pregnancy.
» Isoimmunization may impair passive immunity of certain antibodies.
» Vaccination to or maternal infection of COVID-19 may not be protective for the fetus.

to newborn antibody concentrations that exceed those of the
mother in many cases.® Nonetheless, placental transfer is
modulated by numerous factors, and the fetus may receive
protective antibodies for some but not all pathogens. Under-
standing passive immunity to SARS-CoV-2 is necessary to
understand risk in the newborn. The presence of disease
specific antibodies in the mother is not a guarantee of
immunity in the newborn.

Case Report

We present the case of a 25-year-old multigravida
(G4P1111), with known isoimmunization to red blood cell
D, C, and Le (%) antigens. Her initial anti-D titer was noted to
be 512 and that of anti-C was 8. Paternal zygosity testing was
homozygous for the D locus and heterozygous for the Clocus.
At 18 weeks 2 days, the fetal middle cerebral artery (MCA)
Dopplers indicated high-peak systolic velocity (PSV) indica-
tive of fetal anemia, and percutaneous umbilical blood
sampling (PUBS) and intrauterine transfusion (IUT) were
performed. She then received a second and third PUBS and
IUT at 20 and 23 weeks of gestation, respectively. At 26 weeks
of gestation in March 2020, she had a screening nasopharyn-
geal swab that tested positive for SARS-CoV-2 by PCR. The
patient reported mild symptoms including anosmia, but did
not report fever or shortness of breath. Subsequent SARS-
CoV-2 IgG testing performed on April 6 at 27 weeks of
gestation, at the time of her fourth PUBS procedure, was
positive at a dilution of 1:160 (~Table 1). Fetal blood
obtained that day was SARS-CoV-2 IgG negative. After
1 month at the time of her fifth PUBS procedure, the patient’s
nasopharyngeal swab was negative for SARS-CoV-2 by PCR.

Antibodies were again not detected in the fetus blood sample
that day.

The patient went into preterm labor and delivered at
33 weeks on May 16, 2020, with umbilical cord blood sent
for antibody testing, which remained negative. Maternal
antibody testing was still positive at a dilution of 1:320 at
the time of delivery. Despite lack of detectable antibodies to
SARS-CoV-2, cord blood demonstrated protective levels of
antibodies to rubeola and varicella.

All testing was performed in the clinical laboratory at
Mount Sinai Hospital, one of the first to receive emergency
use authorization for antibody testing from the Food and
Drug Administration. The test sensitivity is 94% with a
specificity of >99%. A negative antibody screen result indi-
cates that a serum dilution of 1:50 showed no specific
antibodies to COVID-19 virus.

Comment

Healthy pregnant women should be able to mount similar
immune responses to pathogens and vaccines as healthy
nonpregnant women.> Low molecular weight substances
generally passively diffuse across the placenta, whereas
higher molecular weight substances such as immunoglobu-
lins undergo active transport across the syncytiotrophoblast,
villous stroma, and endothelium from mother to fetus. The
successful transfer of immunoglobulin across the placenta is
modulated by numerous factors including gestational age,
overall maternal IgG quantity, the maternal IgG concentra-
tion of the particular antibody, antibody type, and antibody
subtype as well as antibody glycosylation.6 IgG transfer
across the placenta begins at the end of the first trimester

Table 1 Severe acute respiratory syndrome COVID 2 testing
Date Test Maternal result Fetal result
March 30, 2020 Nasopharyngeal (PCR) Positive
April 6, 2020 Serum COVID-19 antibody Positive (titer 160)
April 6, 2020 In utero umbilical cord blood COVID-19 antibody Negative
May 4, 2020 Nasopharyngeal (PCR) Negative
May 4, 2020 In utero umbilical cord blood COVID-19 antibody Negative
May 16, 2020 Neonatal umbilical cord blood COVID-19 antibody Negative
May 16, 2020 Neonatal umbilical cord blood rubeola antibody Positive
May 16, 2020 Neonatal umbilical cord blood varicella antibody Positive
May 18, 2020 Serum COVID-19 antibody Positive (titer 320)
January 1, 2020 Prenatal labs: Igg 125 AU/mL (Pos > 16.4)

maternal rubeola Igg 1889 (index) (Pos > 165)

maternal varicella

Abbreviations: COVID-19, coronavirus disease 2019; PCR, polymerase chain reaction.
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of pregnancy and increases throughout gestation reaching
10% of maternal concentration at 17 to 22 weeks to 50% at 28
to 32 weeks. Concentration continues to rise in the third
trimester allowing fetal antibody concentrations to exceed
maternal levels by 20 to 30%.° The factors controlling pla-
cental IgG transfer are complex, and differences in transpla-
cental IgG transport have been reported based on both
individual characteristics and antibody characteristics.” It
is well described that despite adequate antibody levels in the
mother, antibodies to some pathogens are transferred more
efficiently than others.” In addition, maternal illness may
impair antibody transport. It should be noted that swallow-
ing of amniotic fluid likely represents an additional, non-
placental pathway of IgG transfer to the fetus.

In our case, it is unclear why ineffective fetal transfer of
SARS-CoV-2 IgG occurred. This is a unique case where umbili-
cal cord blood was sampled multiple times over a series of
weeks and demonstrated no significant transfer of antibodies
despite detectable maternal antibodies and a test sensitivity of
94%. The early gestational age and initial low titer of 160 may
have contributed to the initial inability of specific antibodies to
cross the placenta at a detectable level; however, it is unclear
why at 33 weeks transfer of antibodies for SARS-CoV-2 did not
occur. We can hypothesize that given the Rh isoimmunization
in this case, possible competition for IgG transfer within the
neonatal Fc receptor (FcRN) in the syncytiotrophoblast may
have led to a decreased efficiency of expected immunoglobulin
transfer. Nonetheless, despite high titers of anti-D antibodies,
protective antibodies to other pathogens (i.e., rubeola and
varicella) successfully crossed the placenta. Therefore, there
may be specific characteristics of SARS-CoV-2 IgG that imped-
ed transplacental transport.

Aprior report documented IgG antibodies to SARS-CoV-2 in
five of six newborns born to mothers who had been diagnosed
with COVID-19 pneumonia.” Notably, antibody levels in the
newborns were less than those seen in the mothers. While the
test used in that report also has a high sensitivity and specific-
ity, the testing was done in a research laboratory setting.
Notably, inclusion in that cohort required diagnosis of
COVID-19 pneumonia. Those patients may mount greater
antibody responses than patients with mild disease as in our
case. Gestational age was not reported in that cohort.

Being a single case complicated by red blood cell isoim-
munization, the generalizability of our results to the preg-

nant population may be limited. However, the lack of passive
immunity in this case has significant clinical implications.

Vaccination in pregnancy is a strategy to improve the
health of the mother, fetus, and newborn. However, an
effective vaccine strategy requires transfer of protective
IgG to the fetus. Understanding the characteristics of anti-
body transfer is crucial to development of a vaccine that will
protect the newborn.

In general, maternal disease, history of disease predating
pregnancy, or immunization in pregnancy are thought to
provide some protection in the newborn. The lack of detect-
able antibody to SARS-CoV-2 in this newborn, despite pas-
sive immunity to other viral illnesses, raises concern that
specific immunoglobulin characteristics may leave new-
borns uniquely susceptible to COVID-19. Further studies
looking at immunoglobulin transfer in patients with
COVID-19 is warranted and passive immunity should not
be assumed. Finally, the effect of isoimmunization on pla-
cental transfer of protective antibodies should be further
studied.

Conflict of Interest
None declared.

References

1 Fox NS, Melka S. COVID-19 in pregnant women: case series from
one large new yorKk city obstetrical practice. Am ] Perinatol 2020;
37(10):1002-1004

2 Lu X, Zhang L, Du H, et al; Chinese Pediatric Novel Coronavirus
Study Team. SARS-CoV-2 infection in children. N Engl ] Med 2020;
382(17):1663-1665

3 Chen H, Guo ], Wang C, et al. Clinical characteristics and intra-
uterine vertical transmission potential of COVID-19 infection in
nine pregnant women: a retrospective review of medical records.
Lancet 2020;395(10226):809-815

4 Baud D, Greub G, Favre G, et al. Second-trimester miscarriage in a
pregnant woman with SARS-CoV-2 infection. JAMA 2020. Doi:
10.1001/jama.2020.7233

5 Zeng H, Xu C, Fan ], et al. Antibodies in infants born to mothers
with COVID-19 pneumonia. JAMA 2020. Doi: 10.1001/
jama.2020.4861

6 Wilcox CR, Holder B, Jones CE. Factors affecting the FcRn-mediat-
ed transplacental transfer of antibodies and implications for
vaccination in pregnancy. Front Immunol 2017;8:1294

7 Martinez DR, Fong Y, Li SH, et al. Fc IgG in HIV-infected women.
Cell 2019;178(01):190-201.e11

American Journal of Perinatology

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



