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Cord blood IgE: fetal or maternal?

& This editorial discusses the findings of the paper in this issue by Bundhoo et al. [26], pp. 1085-1098.
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Since 1970s, cord blood IgE (CB-IgE) has been investi-
gated as a predictive marker for allergic diseases [1-15].
Whereas most studies found an association between ele-
vated CB-IgE levels and the risk for allergic symptoms
later in life [1-10], others only showed a correlation
with elevated IgE levels [11-14] or no correlation at all
[15]. Even if there was an association between CB-IgE
and allergic symptoms, the predictive value of CB-IgE
was often low [2—4, 6, 10].

In addition to its role as predictive marker, also the
origin of CB-IgE has been intensively discussed during
the years. In many studies, a strong association between
total maternal IgE levels and CB-IgE levels was shown
[16-21]. However, it is debated whether this is due to
maternofetal transfer of IgE or due to fetal IgE produc-
tion, which may be influenced by maternal factors.

Previous studies have indicated that the fetus may
produce IgE [22, 23]. In 1973, Miller et al. [22] showed
that cultured embryonic and fetal tissues were able to
synthesize IgE. This synthesis could already be observed
after 11 weeks of gestation. These data were confirmed
by Lima et al. [23] who found VDJCg transcripts, which
are indicative for IgE production, in fetal cells of sec-
ond- and third-trimester samples, although they indi-
cated that these IgE-producing cells were rare until
9 months after birth. Moreover, two studies have shown
that the association between maternal IgE and CB-IgE
depends on the specificity of the antibody [24, 25].
Whereas food allergen-specific CB-IgE levels were
highly associated with maternal food allergen-specific
IgE levels, there was no association for IgE specific for
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inhalant allergens. This scenario is more likely in case
of fetal IgE production than with maternofetal transfer.
In addition, Pfefferle et al. [24] found allergen-specific
IgE in newborns while that specificity was not detected
in their mothers, which also suggests in utero IgE pro-
duction.

On the other hand, Bonnelykke et al. and Bertino
et al. [18, 20] indicated that the sensitization profile in
maternal and cord blood serum is highly comparable.
Moreover, in a second study, Bonnelykke et al. [19]
showed that the ratio between allergen-specific and
total IgE in the mother is highly correlated with the
ratio in cord blood. Based on this ratio and allergen-
specific CB-IgE levels, the total CB-IgE levels could be
correctly estimated. Furthermore, in these infants,
CB-IgE levels did not correlate with IgE levels at an age
of 6 months. Although these data suggest that IgE may
be obtained by maternofetal transfer, the mechanism of
this transfer is still unclear. So far, it is generally
believed that only IgG is able to pass the placental bar-
rier, and therefore, it is suggested that maternal IgE is
obtained by the fetus due to contamination, either
during sampling or during late pregnancy by small
placental bleedings [18].

In contrast to this belief, Bundhoo et al. [26] show in
an interesting article in this issue of Clin Exp Allergy
that IgE can be transported across the placenta. This
transport is mediated by IgG autoantibodies directed
against IgE. The autoantibodies form complexes with
IgE and bind to the FcRn receptor, which facilitates the
transport of the complexes across the placenta to the
fetus. The authors included 152 allergic and non-aller-
gic pregnant women and their full-term infants and
determined the levels of IgE, IgG anti-IgE and anti-IgE/
IgE complexes in maternal and cord blood serum. They
found that IgG autoantibodies are present in both aller-
gic and non-allergic pregnant women, but the levels
are only correlated to IgE levels in pregnant women
with a history of allergic disease. Regardless of the
allergic status, the level of anti-IgE/IgE complexes in
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maternal serum was highly correlated with the level in
cord blood. In addition to the levels of IgG autoanti-
bodies and anti-IgE/IgE complexes, the authors analy-
sed the isotypes of the anti-IgE antibodies in the
complexes. These data showed that the levels of IgG1-
containing complexes were significantly higher in
allergic mothers compared with non-allergic mothers. A
similar trend was seen for the infants.

Interestingly, Bundhoo et al. showed that when
depleting IgG from cord blood serum with protein A,
almost all IgE antibodies were removed indicating that
most of the IgE antibodies found in cord blood serum
were bound to anti-IgE. Only 6% of total CB-IgE anti-
bodies was free. The authors suggest that this residual
fraction may be produced by the fetus. In addition,
Bundhoo et al. showed in an in vitro binding assay that
anti-IgE/IgE complexes were still able to bind to
FceRIo. Moreover, in the samples of a small group of
infants, both from allergic and non-allergic mothers,
they determined the percentage of cord blood basophils
with surface-bound IgE. While in infants from allergic
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mothers, CB-IgE levels were correlated with the per-
centage of basophils with bound IgE, the authors found
no correlation in infants from non-allergic mothers.
The clinical implications of the binding to cord blood
basophils need to be further investigated.

In conclusion, Bundhoo et al. show for the first
time that IgE can be transported over the placental
barrier as anti-IgE/IgE complexes. These findings may
have great implications as in previous studies it was
often suggested that specific maternofetal transport of
IgE was not possible. Moreover, the authors found
differences in complex composition and complex
binding to basophils in infants from allergic and non-
allergic mothers. Therefore, the predictive value of
anti-IgE/IgE complexes or free IgE antibodies should
be investigated to determine whether these factors
might be suitable to use as predictive markers for
allergic diseases.
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