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Abstract

The relationship between the cord blood level of IgE spe-
cific for Dermatophagoides pteronyssinus (Dp-IgE) and
the development of allergic disorders in infants was
investigated. None of the 10 infants who had no family
history of allergic disorders and a cord blood Dp-IgE lev-
el of <0.07 IU/ml developed atopic dermatitis by 10
months of age. Among the infants whose mothers had
atopy, those with a cord blood Dp-IgE level of =0.07 IU/
ml showed a higher prevalence of allergic disorders at 3
years of age than those with a cord blood Dp-IgE level of
<0.07 IU/ml. These observations suggest that the cord
blood Dp-IgE level may be related to allergic manifesta-
tionsin infancy.

Copyright © 2003 S. Karger AG, Basel

Introduction

The total IgE level in cord blood has been reported to
be related to the development of allergic disorders [1-6].
We have previously reported that the peripheral blood egg

white-IgE level and the development of atopic dermatitis
in early infancy are correlated with the existence of egg
white-IgE antibodies in cord blood [7]. The present study
examines whether or not the cord blood level of IgE spe-
cific for Dermatophagoides pteronyssinus (Dp-IgE) is re-
lated to allergic manifestations in infancy.

Materials and Methods

Between September and November 1996, cord blood samples
were collected from 75 babies after normal delivery. Seven of 75 cord
blood samples showed IgA levels of =10 mg/l, but 6 of these 7 sam-
ples had an IgA titer of <1:200 relative to the maternal IgA titer (the
IgA levels of these 6 cord blood samples were 11-14 mg/l). Only 1
cord blood sample showed a very high IgA level of 60 mg/l, which was
1:38 relative to the maternal IgA titer. This sample was excluded
because of probable contamination by maternal blood, and the
remaining 74 samples were analyzed.

We obtained informed consent for the study from the parents of
each infant. We also obtained information about the infants and
their first- and second-degree relatives, including a family history of
allergic disorders (asthma, atopic dermatitis, allergic rhinitis/con-
junctivitis, and urticaria), the performance of breast feeding, mater-
nal smoking, and other environmental factors that might influence
the immune response and the onset of atopy. At 10 months of age, we
collected blood samples from 50 infants and also assessed whether or
not they had atopic dermatitis. At 3 years of age, we sent out ques-
tionnaires (devised by a committee of the Japanese Ministry of
Health and Welfare) to determine whether or not the infants had
developed allergic disorders (asthma, atopic dermatitis, allergic rhi-
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nitis, allergic conjunctivitis), and we obtained answers from 62 sub-
jects.

The Lumiward system was used to measure the total IgE and Dp-
IgE levels in cord blood, as well as the levels in peripheral blood at 10
months of age. This system was also used to measure IgE levels in
maternal blood for comparison with those in cord blood. The detec-
tion limits for total IgE and Dp-IgE were 0.4 and 0.06 [U/ml, respec-
tively. The intra-assay and interassay coefficients of variation of the
Lumiward system were <8.0% [8]. Maternal atopy was defined on
the basis of a total IgE level of =230 IU/ml (2 SD for Japanese adults
<230 IU/ml) or a Dp-IgE level of =0.70 IU/ml in the peripheral
blood.

The statistical significance of differences was determined using
the %2 test with Yates’ correction and Fisher’s exact test.

Results

Clinical Characteristics of the Infants and Their

Family Members

All 74 infants were Asian and lived in Japan, including
35 girls and 39 boys. Breast feeding was stopped in 12
infants before 4 months of age. One mother smoked 5-10
cigarettes daily when she was pregnant, but the remainder
smoked little or no tobacco. The 74 infants had no specific
infections and no specific exposure to allergens during
infancy.

Total IgE and Dp-IgE Levels in Maternal Blood and

Cord Blood

We were able to obtain peripheral blood samples from
54 of the mothers. When the total IgE and Dp-IgE levels
for the 54 mother/infant pairs were plotted, there were no
correlations of either total IgE or Dp-IgE between mater-
nal blood and cord blood (fig. 1). In 7 infants with detect-
able Dp-IgE levels in the cord blood (0.06-0.19 IU/ml),
the mothers had undetectable levels (fig. 1, block A). In 5
infants, the Dp-IgE level in cord blood (0.06-0.14 IU/ml)
was more than half of the maternal level (fig. 1, block B).

Family History of Allergic Disorders and Cord Blood

IgE Level

The subjects were divided into 2 groups with total cord
blood IgE levels of <0.5 or =0.5 IU/ml based on previous
reports [1, 6, 7]. However, no relationship was found
between a family history of allergy or maternal atopy and
the total IgE level in cord blood (table 1).

We have previously reported that the peripheral blood
egg white-IgE level and the development of atopic derma-
titis by 10 months of age is correlated with a cord blood
egg white-IgE level of =0.07 IU/ml [7]. Therefore, we also
divided the present infants into 2 groups according to

Cord Blood Dp-IgE and Allergy in Infancy
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Fig. 1. Total IgE (a) and Dp-IgE (b) levels of the 54 mother/infant
pairs. Block A: In 7 infants with detectable Dp-IgE in the cord blood
(0.06-0.19 IU/ml), the mothers had undetectable levels. Block B: In 5
infants, the Dp-IgE level in cord blood (0.06-0.14 IU/ml) was greater
than half of the maternal level.

cord blood Dp-IgE levels of <0.07 or =0.07 IU/ml. How-
ever, we found no relationship between a family history of
allergy or maternal atopy and the cord blood Dp-IgE level
(table 1).

Total Cord Blood IgE Level and Allergic Disorders at

3 Years of Age

There was no relationship between the total IgE level
in cord blood and the development of allergic disorders by
3 years of age among infants with either a positive or nega-
tive family history of allergy or those with positive or neg-
ative maternal atopy (data not shown).

Cord Blood Dp-IgE Level and Atopic Dermatitis at

10 Months of Age

Although 10 of the 23 infants whose mothers had atopy
and only 3 of the 21 infants without maternal atopy
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Table 1. Family history of allergic disorders
and cord blood IgE level (number of
subjects)

Family history of allergy

Negative 11 19 13 17

Positive 19 13 20 12

Total 30 32(p=0.07p 33 29 (p=0.13)
Maternal atopy

Negative 16 10 19 7

Positive 8 15 10 13

Total 24 25 (p=0.06)2 29 20 (p=0.07)

a2 test with Yates’ correction.

Table 2. Cord blood Dp-IgE level and
development of atopic dermatitis at
10 months of age (number of subjects)

<0.07 10

=0.07

Total 16

0 16 3
7 7 1
7(p=0.01p 23 4 (p >0.40)

<0.07 15
=0.07
Total 19

1 8 2
1 7 6
2 (p>0.40)* 15 8(p=0.38p

2 Fisher’s exact test.

showed a Dp-IgE level of =0.35 [U/ml at 10 months of
age (p = 0.049), there was no relationship between the
cord blood Dp-IgE level and the peripheral blood Dp-IgE
level at 10 months of age (data not shown). There was also
no relationship between the Dp-IgE level at 10 months of
age and the development of atopic dermatitis (data not
shown). However, among infants without a family history
of allergy, a cord blood Dp-IgE level of =0.07 IU/ml was
associated with a significantly higher prevalence of atopic
dermatitis at 10 months than that seen in infants who had
a cord blood Dp-IgE level of <0.07 IU/ml (p = 0.01;
table 2). None of the 10 infants who had a cord blood Dp-
IgE level of <0.07 IU/ml without a family history of aller-
gic disorders developed atopic dermatitis by 10 months of
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age. There was no significant influence of various clinical
characteristics, including sex, breast-feeding status, ma-
ternal smoking, and other environmental factors, on the
relationship between cord blood Dp-IgE and atopic der-
matitis (data not shown).

Cord Blood Dp-IgE Level and Allergic Disorders at

3 Years of Age

There was no relationship between the cord blood Dp-
IgE level and the development of any allergic disorders by
3 years of age in infants with either a positive or negative
family history of allergy (table 3). However, among the
infants whose mothers had atopy, those with a cord blood
Dp-IgE level of =0.07 IU/ml showed a higher prevalence
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Table 3. Cord blood Dp-IgE level and
development of allergic disorders by
3 years or age (number of subjects)

<0.07
=0.07

Total 12

6 10 10
12 3 9
18 (p=0.27) 13 19 (p=0.27)p

<0.07 9
=0.07
Total 12

10 6 4
4 2 11
14 (p >0.40)* 8 15 (p = 0.04)

2 Fisher’s exact test.

of allergic disorders at 3 years than those with a cord
blood Dp-IgE level of <0.07 IU/ml (table 3). There was no
specific influence of clinical characteristics, including sex,
breast-feeding status, maternal smoking, and other envi-
ronmental factors, on the relationship between cord blood
Dp-IgE and allergic disorders (data not shown).

Discussion

Measurement of antigen-specific IgE antibodies in
cord blood is usually very difficult because only low levels
are present [1, 4, 9-11]. However, chemiluminescence
methods (including the Lumiward system) make it possi-
ble to detect very low levels of IgE and have revealed the
existence of food allergen-specific IgE antibodies in cord
blood [7, 8, 12]. In the present study, we were able to
detect cord blood Dp-IgE by using the Lumiward system.

When predicting the development of allergic disorders,
not only the total cord blood IgE level but also the family
history of allergic disorders may be important [1-6, 13].
There was no relationship between the total IgE level in
cord blood and the development of any allergic disorders
by 3 years of age in the present study, a finding that agreed
with the report of Eiriksson et al. [14]. However, among
infants without a family history of allergy, we found that
those who had a cord blood Dp-IgE level of =0.07 [U/ml
had a higher prevalence of atopic dermatitis at 10 months
of age than those who had a cord blood Dp-IgE level of
<0.07 IU/ml. In addition, among infants whose mothers
had atopy, those with a cord blood Dp-IgE level of =0.07

Cord Blood Dp-IgE and Allergy in Infancy

IU/ml showed a higher prevalence of allergic disorders at
3 years of age than those with a cord blood Dp-IgE level of
<0.07 IU/ml. Chan-Yeung et al. [15] reported that the
response of cord blood mononuclear cells to house dust
mite allergen did not predict the development of asthma
or allergic rhinitis by 2 years of age. However, they stud-
ied the sensitization to house dust mites by examining the
proliferative response of mononuclear cells, whereas in-
vestigation of more specific immune responses is impor-
tant when assessing the possible future development of
allergic disorders. The present study showed that the IgE
response to allergens occurs in the fetus and may be relat-
ed to the development of allergic disorders in infancy.

Among the infants without a family history of allergy,
only those who had a cord blood Dp-IgE level of =0.07
IU/ml developed atopic dermatitis by 10 months of age.
However, there was no correlation between the cord
blood Dp-IgE level and the peripheral blood Dp-IgE level
at 10 months, nor between the peripheral blood Dp-IgE
level at 10 months and the development of atopic derma-
titis by that age. Thus, the occurrence of atopic dermatitis
by 10 months of age does not seem to be directly related to
house dust mite allergy.

Since the levels of egg white-IgE and cow’s milk-IgE in
maternal peripheral blood were below the detection limit
(0.06 IU/ml) in our previous study, it does not seem nec-
essary to consider the effect of possible contamination by
maternal blood when assessing these antibodies [7]. Al-
though only one cord blood sample was excluded from the
present study on the basis of a relatively high IgA level,
possible contamination of cord blood samples by mater-
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nal blood cannot be ignored since the ratio of the cord
blood Dp-IgE level to that in maternal blood was some-
times one to several hundred. If we wished to absolutely
avoid contamination by maternal blood, it would be nec-
essary to take peripheral blood samples from the neo-
nates. However, blood can be collected from the umbilical
cord without any stress on the baby, so our finding that
the cord blood Dp-IgE level may be related to allergic
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manifestations during infancy is still meaningful.

—

References

Michel FB, Bousquet J, Greillier P, Robinet-
Levy M, Coulomb Y: Comparison of cord
blood immunoglobulin E concentrations and
maternal allergy for the prediction of atopic
diseases in infancy. J Allergy Clin Immunol
1980;65:422-430.

Tariq SM, Arshad SH, Matthews SM, Hakim
EA: Elevated cord serum IgE increases the risk
of aeroallergen sensitization without increasing
respiratory allergic symptoms in early child-
hood. Clin Exp Allergy 1999;29:1042-1048.

Nambu M, Shintaku N: Relationship between

Mayumi M, Saito M, Tsukahara H, Ito S, Kata-
mura K: Development of antigen-specific IgE
antibodies in atopic and non-atopic infants:
Diagnostic value of low levels of IgE against egg
white in infants with atopic dermatitis. Allergol
Int 1998;47:129-136.

2 Businco L, Marchetti F, Pellegrini G, Perlini R: development of atopic dermatitis in infancy 12 Julge K, Vasar M, Bjorkstén B: The develop-
Predictive value of cord blood IgE levels in ‘at- and cord blood IgE antibodies specific to egg ment of atopic sensitization in Estonian in-
risk” newborn babies and influence of type of white and cow’s milk (in Japanese). Jpn J fants. Acta Paediatr 1997;86:1188-1194.
feeding. Clin Allergy 1983;13:503-508. Pediatr Allergy Clin Immunol 2000;14:141- 13 Tariq SM, Matthews SM, Hakim EA, Stevens

3 Kjellman N-IM, Croner S: Cord blood IgE 146. M, Arshad SH, Hide DW: The prevalence of
determination for allergy prediction — A follow- 8 Furuhashi M, Sugiura K, Katsumata 'Y, Oda H, and risk factors for atopy in early childhood: A
up to seven years of age in 1,651 children. Ann Murase Y, Imai N: Cord blood IgE against milk whole population birth cohort study. J Allergy
Allergy 1984;53:167-171. and egg antigens. Biol Neonate 1997;72:210- Clin Immunol 1998;101:587-593.

4 Magnusson CGM: Cord serum IgE in relation 215. 14 Eiriksson TH, Sigurgeirsson B, Ardal B, Sigfus-
to family history and as predictor of atopic dis- 9 Filth-Magnusson K, Kjellman N-IM: Develop- son A, Valdimarsson H: Cord blood IgE levels
ease in early infancy. Allergy 1988;43:241- ment of atopic disease in babies whose mothers are influenced by gestational age but do not
251. were receiving exclusion diet during pregnancy predict allergic manifestations in infants. Pe-

5 Croner S, Kjellman N-IM: Development of - A randomized study. J Allergy Clin Immunol diatr Allergy Immunol 1994;5:5-10.
atopic disease in relation to family history and 1987;80:869-875. 15 Chan-Yeung M, Ferguson A, Chan H, Dimich-
cord blood IgE levels — Eleven-year follow-up 10 Lilja G, Dannaeus A, Filth-Magnusson K, Ward H, Watson W, Manfreda J, Becker A:
in 1,654 children. Pediatr Allergy Immunol Graff-Lonnevig V, Johansson SGO, Kjellman Umbilical cord blood mononuclear cell prolif-
1990;1:14-20. N-IM, Oman H: Immune response of the atop- erative response to house dust mite does not

ic woman and foetus: Effects of high- and low- predict the development of allergic rhinitis and
dose food allergen intake during late pregnan- asthma. J Allergy Clin Immunol 1999;104:
cy. Clin Allergy 1988;18:131-142. 317-321.

106 Biol Neonate 2003;83:102-106 Nambu/Shintaku/Ohta

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



