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Increased levels of serum IgE in children of
mothers with systemic lupus erythematosus
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Various allergic diseases have been described in patients with systemic
lupus erythematosus (SLE). In the present study, we evaluated the prevalence
of allergic disease and serum IgE levels in 36 children of 26 mothers with
SLE, None of the subjects had any rheumatic symptoms. There was at least
one type of allergic disease in 28 (78%) of the 36 children of mothers
with SLE, as compared with 30% in Japanese control children (P<0,01),
The prevalence of atopic dermatitis and bronchial asthma was higher in
children of mothers with SLE (64% and 28%) than in controls (19%
and 9%) (P<0,01, respectively). Fourteen of the 36 subjects (39%) had
higher levels of serum IgE than those of normal range for age-matched healthy
Japanese children with no atopic family disease in the immediate family
history, and these children had atopic disease. Among the 14 children with
high serum-IgE levels, seven had neither immediate nor remote family
history of atopic disease, while the others had an immediate family history
of atopic disease. We think that genetic factors may influence the
presence of allergic disease in children of mothers with SLE, and that the
increased serum IgE levels in children of SLE mothers with no allergic family
history may be a part of subclinical immunologic abnormalities related to
SLE.
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Introduction
Various allergic diseases have been described in pa-
tients with systemic lupus erythematosus (SLE), and
a higher level of serum IgE has been reported in
some patients at the active stage of the disease than
in remission (3, 9, 10, 12). While the etiology of SLE
is thought to be multifactorial, some papers focus on
the hereditary factor in the pathogenesis of SLE. In
familial studies on SLE, serologic abnormalities such
as hyperglobulinemia, biologic false-positive tests for
syphilis, and antinuclear antibodies have been ob-
served in first-degree relatives of SLE patients (11).
However, there has been no study on serum-IgE
levels in children of mothers with SLE. In the present
study, we evaluated serum-IgE levels, as well as the
prevalence of allergic disease, in children of mothers
with SLE.

Material and methods

Thirty-six children of 26 mothers with SLE, 18 boys
and 17 girls, aged from 7 months to 11 years (me-

dian, 4.2 years) were enrolled in the study. Each
mother fulfilled the American Rheumatism Associa-
tion revised criteria for SLE (13), and gave informed
consent before allowing participation in the study.
The mothers were interviewed concerning allergic
manifestations of the skin, respiratory tract, eyes,
and gastrointestinal tract, and rheumatic symptoms
such as arthralgia, Raynaud's phenomenon, and
photosensitivity in their children.

Allergic diseases were defined as follows: atopic
dermatitis: chronic or chronically relapsing, itchy
dermatitis lasting 3 months with characteristic fea-
tures (areas of scaly, erythematous, and pruritic le-
sions) and distribution (face, postauricular area,
scalp, extensor surface of extremities, and flexural
creases); bronchial asthma: three or more separate
episodes of cough and wheezing; allergic rhinitis: re-
current nasal discharge or blockage with attacks of
sneezing; food allergy: history of vomiting, diarrhea,
colic, or rash within 4 h of ingestion of a particular
food on at least two occasions; and drug allergy:
urticaria, angioedema, or anaphylaxis attributed to
ingestion of a drug.

370



IgE in lupus erythematosus

Mothers were also questioned about the allergic
history of the immediate family. A family history of
allergic disease was considered to be positive when
allergic disease was confirmed in parents or siblings.
Examinations were perfonned in all children, and
these children were measured for IgE levels in serum
by enzyme immunoassay. SLE mothers were also
measured for IgE levels when they were in remission.

Statistical analysis

The chi-square and Mann-Whitney U tests were
used to detect difference between proportion.

Results
Allergic disease

Among the 26 parents, eight fathers (30%) and nine
mothers (35%) had a history of at least one type of
allergic disease. Eive fathers and seven mothers had
allergic rhinitis, three fathers and three mothers had
bronchial asthma, one father and one mother had
drug allergy, and two mothers had food allergy.

Table 1 shows the prevalence of each allergic dis-
ease in children of mothers with SLE and Japanese
control children (6). There was at least one type of
allergic disease in 28 (78%) of the 36 children of
mothers with SLE, as compared with 30% in con-
trols (/*<0.01, by chi-square test). With respect to
the type of allergic disease, the prevalence of atopic
dermatitis and bronchial asthma was significantly
higher in children of mothers with SLE (64% and
28%) than in controls (19% and 9%) (/ '<0.01, re-
spectively, by chi-square test). There was no differ-
ence in the prevalence of allergic rhinitis between
these two groups. Neither food allergy nor drug al-
lergy was found in children of mothers with SLE.

None of the subjects had rheumatic symptoms,
parasitic infections, or hematologic disorders.

IgE levels

Serum-IgE level in each child of a mother with SLE
is shown in Eig. 1. In this analysis, serum-lgE lev-
els were evaluated as high when the value was more
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Table 1. Allergic

Aliergic disease
Atopic dertnatitis
Bronchial asthma
Allergic rhinitis

disease in children of mothers

Children of mothers with
36

28 (78%)
23(64%)
10(28%)
5(14%)

with

SLE

SLE and Japanese control

Japanese controls*
8016

2376 (30%)
1498(19%)
748 (9%)

1128(14%)

children

P value

<0.01
<0.01
<0.01
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* Japanese Health and Welfare Statistics Association (6).

Fig. 1. Serum-IgE levels in children of mothers with SLE. Bro-
ken line shows geometric mean levels of serum IgE in age-matched
healthy children; solid line shows mean value plus or minus 1 SD
of age-matched healthy children.

than normal range for age-matched healthy Japa-
nese children with no atopic family disease in the
immediate family history, as we have previously de-
scribed (1). This normal range is accepted by Japa-
nese pediatricians. Fourteen of the 36 subjects (39%,)
had higher levels of serum IgE than those of age-
matched healthy nonatopic children, and these chil-
dren had atopic disease. Among the 14 children with
high serum-IgE levels, seven children had neither
immediate nor remote family history of atopic dis-
ease, while the others had an immediate family his-
tory of atopic disease.

To evaluate the genetic effect for the children's IgE
levels, we classified the mothers into two groups, the
10 mothers who had borne at least one child with
high serum-IgE levels (group A), and the other 16
mothers who had not borne children with high IgE
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levels (group B). Moreover, these mothers were clas-
sified into four subgroups, with or without allergic
disease. In group A, four mothers had allergic dis-
eases (group A-1), and the other five mothers had no
allergic disease (group A-2). In group B, five moth-
ers had allergic disease (group B-1), and the other 11
mothers had no allergic disease (group B-2). The
median IgE level of each group was as follows:
320 U/ml (range: 153-1125, group A-1), 65 U/ml
(range: 25-315, group A-2), 330 U/ml (range: 45-
1988, group B-1), and 40 U/ml (range: 16-65, group
B-2). There were no significant differences in IgE
levels either between group A-1 and group B-1, or
between group A-2 and group B-2 (by Mann-Whitney
U test, respectively).

Discussion

In patients with SLE, various allergic diseases have
been described (3, 9, 10, 12). Sequeira et al. (12)
have reported an increased prevalence of allergic
disease, particularly allergic rhinitis and drug allergy,
in patients with SLE. It has also been reported that
allergy to certain drugs, especially antibiotics, is
common and occasionally acts as an exacerbating
agent in SLE. We present here a higher prevalence
of allergic disease in children of SLE mothers, as
compared with Japanese control children, than has
been reported previously (6). In our subjects, atopic
dermatitis and bronchial asthma were particularly
frequent, while there were no children with either
drug allergy or food allergy. Our results suggest that
some genetic factors in SLE patients may influence
the presence of allergic disease in their children and
that children with SLE mothers seem to be suscep-
tible to atopic disease.

With respect to IgE levels, it was reported that
patients with active SLE had higher serum levels of
IgE than patients with SLE in remission (10). The
IgE synthesis is tightly controlled by a complex net-
work of T cells, B cells, and cytokines, and is known
to increase markedly in allergic diseases, primary
immune deficiencies, viral or parasitic infections,
human immunodeficiency virus infection, and some
autoimmune disorders (2, 5, 8). Recently, two dif-
ferent patterns of lymphokine secretion have been
defined among mouse CD4 + T-cell clones, namely,
THl cells that produce interleukin-2 (IL-2),
interferon-gamma, and lymphotoxin, and TH2 cells
that synthesize IL-4, IL-5, and IL-6 (7). THl cells
and TH2 cells play different immunopathologic roles.
TH 1 cells are involved in delayed-type hypersensi-
tivity, contact dermatitis, and allograft rejection.
TH2 cells are known to be responsible for the IgE
regulation and the initiation of the allergic cascade.
Regarding the linkage of IgE regulation and auto-
immunity, Goldman et al. demonstrated systemic

autoimmune disease in rodents experimentally in-
duced by chemicals (4). This model had increased
IgE levels, elevated IL-4 activity and impairment of
IL-2 production, as well as production of antinuclear
antibodies, immune glomerulonephritis, and MHC
class II hyperexpression on B cells. This profile of
lymphokines suggests a central role for TH2 cells in
certain systemic autoimmunity as well as in IgE
regulation.

In the present results, we have shown the in-
creased level of serum IgE in 39% of children of
mothers with SLE. In this analysis, IgE values of
greater than each geometric mean plus 1 SD of age-
matched Japanese healthy children were defined to
be high (1). All of these children with high serum-IgE
levels had allergic disease, but half of these 14 chil-
dren had neither immediate nor remote family his-
tory of allergic disease. None of the subjects had
parasitic infections or hematologic disorders, and
there were no other abnormalities of immunologic
parameters. To evaluate the genetic effect for chil-
dren's IgE levels, we classified mothers into two
groups, mothers who had borne at least one child
with high serum-IgE levels, and mothers who had
not borne children with high IgE levels. However,
there were no significant differences in serum levels
or titers of immunologic parameters, such as IgG,
IgA, IgM, complement components (C3 and C4),
antinuclear antibodies, and antibodies against native
DNA, Sm, nuclear RNP, Ro/SS-A, and La/SS-B,
between these two groups of mothers (data not pre-
sented). Moreover, no significant differences could
be found in serum-IgE levels between these two
groups either. Although the specific mechanism un-
derlying the increase in IgE levels of children of SLE
mothers remains to be clarified, we beheve that the
increased serum-IgE levels in these children with no
allergic family history may be part of the abnormal
IgE immune response to the hereditary factor in the
pathogenesis of SLE.
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