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The relevance of microbial allergens to the IgE
antibody repertoire in atopic and nonatopic
eczema
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Background: A propensity to microbial skin infections has been

reported in atopic (‘‘high IgE’’) and nonatopic (‘‘low IgE’’)

forms of eczema. However, the relationship between

antimicrobial IgE antibodies and nonatopic disease is unclear.

Objective: We examined the relevance of microbial allergens to

the allergen-specific IgE antibody repertoire in patients with

atopic dermatitis.

Methods: Patients with IgE levels of less than 150 IU/mL were

stratified according to sensitivity (n 5 22) or no sensitivity

(n 5 27) to 11 common food allergens and aeroallergens. The

prevalence and titers of antimicrobial IgE antibodies were

compared with those of patients (n 5 36) with increased total

IgE levels (>150 IU/mL). Skin-derived serum chemokines were

also analyzed.

Results: Patients with low IgE levels showed decreased disease

severity, increased age of onset, a striking female

predominance, and a distinct distribution of skin lesions. High

titer IgE antibodies (sum of 8 bacterial and fungal allergens 5

29.8 6 32.6 IU/mL) and multisensitization specific for

microbial allergens was characteristic of patients with high IgE

levels, with an overall 84% positivity; however, antimicrobial

IgE antibodies comprised 3% or less of allergen-specific IgE

antibodies. By contrast, antimicrobial IgE antibodies were

detected in only 20% of patients with low IgE, and titers were

negligible, irrespective of sensitization to common allergens.

These patients were monosensitized, and exclusive microbial

sensitivity was uncommon (10%). Patients with low IgE with no

sensitivity to common allergens had lower levels of serum

macrophage inflammatory protein 3a compared with their

sensitized counterparts.

Conclusion: Antimicrobial IgE antibodies are uncommon in

patients with atopic dermatitis with low IgE levels.
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Clinical implications: Hypersensitivity to microbial allergens is

an unlikely trigger for eczematous eruptions in patients with

low IgE levels. (J Allergy Clin Immunol nnnn;nnn:nnn-nnn.)
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The causative role of allergens in atopic dermatitis
(AD), more commonly known as eczema, continues to be
disputed. Elicitation of eczematous lesions by means of
application of allergen to the skin in atopy patch tests and
improvement of skin condition after allergen avoidance
might be considered as evidence for causality.1-4 The rela-
tionship between disease severity and levels of total IgE
and IgE antibodies directed against environmental aller-
gens further supports this view. However, a significant
proportion of eczema (16% to 45% in European studies)
is not associated with increased IgE levels.5,6 Eczema
has been classified into atopic and nonatopic forms based
on varying criteria. For example, although some studies
have defined nonatopic eczema (NAE) according to low
total IgE levels (<150 kU/L), others base this classifica-
tion on a lack of sensitization to inhalant or food aller-
gens.5-8

In some studies the clinical features of atopic eczema
(AE) and NAE have been essentially the same, although a
female predominance and later age of onset have been
reported for the nonatopic form.9-11 At the cellular level,
differences have been described in the 2 forms of eczema
based on expression of cytokines and surface antigens
relevant to immune cell activation. Not surprisingly,
increased expression of the high-affinity IgE receptor
FceRI is a feature of antigen-presenting cells derived
from patients with AD with increased total IgE levels, as
well as from patients with other atopic disorders.11-14

However, TH2 cytokines, which are pivotal to IgE-medi-
ated disease (IL-4, IL-5, and IL-13), are not consistently in-
creased in the blood of patients with the extrinsic, or atopic,
form of eczema compared with the nonatopic form.14

The skin of all patients with AD is susceptible to
colonization and infection with a variety of bacterial and
fungal organisms, and it has been postulated that IgE
antibodies directed against microbial products contribute
to the pathogenesis of both forms of AD. Accordingly, IgE
1
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Abbreviations used
AD: Atopic dermatitis

AE: Atopic eczema

NAE: Nonatopic eczema

SE: Staphylococcal enterotoxin

TARC: Thymus and activation–regulated chemokine

TSST: Toxic shock syndrome toxin

antibodies to microbial components have been detected
in 50% or more of patients with low total IgE levels and
no measurable IgE antibodies to common allergen sour-
ces.15,16 Moreover, staphylococcal enterotoxins (SEs),
which are often produced by strains of Staphylococcus
aureus isolated from the skin of patients with AD, have
been reported to alter the activity of regulatory T cells in
patients with AD.17,18

The present study was designed to assess the relevance
of microbial allergens to AD by analyzing IgE antibodies
specific for a broad panel of bacterial and fungal allergens
in the context of total IgE levels and sensitization to
common allergens.

METHODS

Subjects

Patients with AD were those presenting to the University of

Virginia Dermatology Clinic or Allergy Clinic for routine evaluation

and treatment. All patients reported physician-diagnosed AD and

lacked a clinical history consistent with contact dermatitis. The

presence of itchy rash was confirmed on physical examination. Age

of onset, history of skin distribution, and history of other atopic

disease was determined by using a questionnaire. Severity of disease

was assessed by using the SCORAD index, which combines objec-

tive (extent and intensity of lesions) and subjective (daytime pruritus

and sleep loss) criteria.19,20 Sera were obtained from 85 adult patients

with AD and from 15 healthy control subjects without AD selected

on the basis of total IgE levels of less than 150 IU/mL. The study

was performed according to the Declaration of Helsinki protocols.

Studies on human subjects were approved by the University of

Virginia Human Investigation Committee. All subjects provided

written informed consent.

Serum antibody and chemokine assays

Serum total IgE levels and IgE antibodies to allergen extracts were

measured by using the Pharmacia CAP assay (Uppsala, Sweden). The

panel of allergens tested comprised dust mite (Dermatophagoides
farinae); cat dander; dog epithelium; German cockroach (Blatella

germanica); ryegrass (Lolium perenne); timothy grass (Phleum pre-

tense); ragweed (Ambrosia psilostachya); common silver birch

(Betula verrucosa); wheat (Triticum aestivum); egg white; milk;

SEA, SEB, SEC, and SED; staphylococcal toxic shock syndrome

toxin (TSST); and the fungi Candida albicans, Malassezia species,

and Trichophyton rubrum. Serum levels of thymus and activation–

regulated chemokine (TARC) and macrophage inflammatory protein

(MIP) 3a were measured by means of ELISA (R&D Systems,

Minneapolis, Minn).

Statistical analysis

The Spearman test was used to assess the quantitative correlations

between variables. The between-group prevalence for different
variables was compared by using the x2 test and the Fisher exact

test as appropriate. The Mann-Whitney test was used to compare se-

rum antibody and chemokine levels. SCORAD score and age of onset

of disease were analyzed by using the Student t test. A P value of less

than .05 was considered significant.

RESULTS

Classification of patients and clinical
features of AE and NAE

Thirty-six of the 85 patients with AD studied had
increased total IgE levels (>150 IU/mL) and were classi-
fied as the AE >150 group. Of the 49 patients with low
total IgE levels (<150 IU/mL), 22 (45%) had detectable
IgE antibodies directed against at least one of 11 common
inhalant and food allergens (dust mite, cat, dog, cock-
roach, ryegrass, timothy grass, ragweed, birch, wheat, egg
white, and milk). These subjects comprised the AE <150
group. The remaining 27 patients had no sensitivities to
common inhalant or food allergens and were classified as
the NAE <150 group. Within the NAE group, there was a
strong female predominance and the lowest family history
of atopy or personal history of wheeze. Eczema in both
groups of patients with low total IgE levels was associated
with decreased SCORAD scores and increased age of
onset (Table I). Total IgE levels were strongly correlated
with SCORAD scores in the AE >150 group (r 5 0.6,
P < .001) but not in the other 2 groups (r < 0.3, P > .2;
Fig 1). A higher prevalence of lesions affecting only the
hands was observed among the 2 groups with low total
IgE levels, whereas lesions affecting the head and neck
were least common within the AE <150 group.

Allergen-specific IgE antibody repertoire
is restricted in atopic patients with low
total IgE levels

Analysis of specific IgE antibodies directed against a
broad panel of common inhalant and food allergens
showed a high frequency of positive results and high
titers among the positive results for patients with increased
total IgE levels (n 5 36, Fig 2). Both the prevalence and
titers were significantly decreased for all allergens tested
among patients with low total IgE levels (n 5 49, P <
.001). Comparison of the pattern of sensitization among
patients of the AE >150 and AE <150 groups showed
that dust mite was the dominant allergen for both groups,
with a prevalence of 88% and 64%, respectively (Fig 3, A).
Although IgE antibodies to egg or milk were present in
greater than 30% of patients in the AE >150 group, these
antibodies were not detected in the AE <150 group. IgE
antibodies specific for 3 microbial allergens included
as part of an initial screen (C albicans, SEA, and SEB)
were measurable at high titers (up to 65 IU/mL) in 50%
or more of patients with increased total IgE levels (Fig
2, A); however, these antibodies constituted a minor pro-
portion of allergen-specific IgE antibodies (�3%) in these
patients (Fig 3, B). By contrast, only a single patient with
low total IgE levels (89 IU/mL) had IgE antibodies to
C albicans (Fig 2, B), and no anti-SEA or anti-SEB IgE
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TABLE I. Demographic and clinical characteristics of patients with AD

Distribution

Group

Mean age (y)

and sex

Total IgE

level (IU/mL)* SCORAD*

Onset

(y)*

Head/

neck Trunk Limbs

Hands

only

Family

history Wheeze

Atopic eczema,

total IgE >150 IU/mL

(AE >150 group), n 5 36

34 6 12

25 F/11 M

4060 6 5485

(159-21,266)

35 6 16

(6-60)

6 6 9

(1-34)

19/36

(53%)

11/36

(31%)

29/36

(81%)

0/36{
(0%)

19/25#

(76%)

19/34

(56%)

Atopic eczema,

total IgE <150 IU/mL

(AE <150 group), n 5 22

29 6 8.7

15 F/7 M

65 6 38

(14-143)

24 6 13�
(4-52)

11 6 11�
(1-44)

4/22k
(18%)

5/22

(23%)

17/22

(77%)

3/22

(14%)

13/21

(62%)

10/22

(45%)

Nonatopic eczema,

total IgE <150 IU/mL

(NAE <150 group), n 5 27

33 6 10

24 F/3 M�
37 6 36

(2-41)

22 6 9§

(5-41)

18 6 14§

(1-42)

13/27

(48%)

4/27

(15%)

20/27

(74%)

3/27

(11%)

11/24

(46%)

10/26

(38%)

F, Female; M, male.

*Values represent the means 6 SD, with ranges in parentheses.

�P < .001 compared with the AE <150 and AE >150 groups.

�P 5 .01 (SCORAD) and P < .05 (onset) compared with the AE >150 group.

§P < .001 compared with the AE >150 group.

kP � .05 compared with the other 2 groups.

{P 5 .05 compared with the AE <150 group.

#P 5 .042 compared with the NAE <150 group.
antibodies were measurable in any of these patients, in-
cluding the AE <150 group (Figs 2, B, and 3, B).

IgE antibodies to bacterial products and
fungi are uncommon in patients with
AD with low total IgE levels

The relationship between IgE antibodies to microbial
products and atopic status was further examined. Positive
results for anti-SEA and anti-SEB IgE antibodies (>0.75
IU/mL, CAP class II) were found only in patients with
total IgE levels of 800 IU/mL or greater. IgE antibodies to
both allergens were present in 82% (14/17) of patients
with IgE levels of greater than 2000 IU/mL. Total IgE
levels were strongly correlated with anti-SEA and anti-
SEB IgE antibodies in the AE >150 group (r > 0.64, P <
.001; Fig 4, A). IgE antibodies to additional staphylococcal
toxins and fungal allergens were measured in 65 sera from
all patient groups to determine whether patients with low
total IgE levels had mounted IgE antibody responses
against other microbial products. IgE antibodies against
at least one bacterial product (SEC, SED, or TSST) were
observed in most of the AD >150 group (18/25 [72%]).
Furthermore, 92% (11/12) of patients with total IgE levels
of greater than 2000 IU/mL were sensitized to all 3 bacte-
rial allergens. Thus multisensitization to staphylococcal
products was associated with high IgE levels. By contrast,
IgE antibodies against SEC, SED, or TSST were detected
in only 4.5% (1/22) and 11.1% (2/18) of patients in the
AE <150 and NAE <150 groups, respectively (Fig 4, B).
A high prevalence of IgE antibodies against Malassezia
species or T rubrum was observed in the AE >150 group
(18/25 [72%]), with titers of up to 65 IU/mL. By contrast,
only 13.6% (3/22) of patients in the AE <150 group and
11.1% (2/18) of patients in the NAE <150 group had de-
tectable IgE antibodies to Malassezia species, T rubrum,
or both (Fig 4, C). Monosensitization to bacterial or fungal
allergens was characteristic of patients with low total IgE
levels who were sensitized to any microbial source (6/8
subjects). No antimicrobial IgE antibodies were detected
in patients with total IgE levels of 35 IU/mL or less
(n 5 17), regardless of sensitivity to other allergens. The
overall prevalence of IgE antibodies against any microbial
component was 84% for the AE >150 group, 18% for the
AE <150 group, and 22% for the NAE <150 group.
Among those patients with measurable titers directed
against any microbial source, antimicrobial IgE antibodies
constituted a similar fraction of the total IgE levels for the
AE >150, AE <150, and NAE <150 groups (1.1% 6

1.1% [n 5 20], 2.8% 6 2.4% [n 5 4], and 1.3% 6

1.1% [n 5 4], respectively; P > .2). However, when levels
were analyzed for all patients tested for each of the 8
microbial allergens, the sum of IgE antibodies to all micro-
bial components was negligible for the NAE <150 and

FIG 1. Correlation between total IgE levels in the sera of patients

with AD and disease severity. Disease severity was assessed by

using the SCORAD index.
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AE <150 groups (0.4 6 0.2 IU/mL and 0.7 6 1.1 IU/mL,
respectively) compared with the AE >150 group (29.8 6

32.6 IU/mL, Fig 5).

Serum MIP-3a levels distinguish atopic and
nonatopic patients with low total IgE levels

Because analysis of IgE antibody responses to micro-
bial components did not distinguish atopic from nonatopic
patients with low total IgE levels, we analyzed alternate
serum markers that might delineate these 2 groups.
Altered expression of the chemokines TARC and MIP-
3a has been reported in the skin lesions and sera of
patients with AD.21,22 In patients with AD, the severity
of disease as judged by SCORAD score was significantly
correlated with serum levels of TARC (r 5 0.42, P < .001,
n 5 72) but not MIP-3a (r 5 0.19, P5 .14, n 5 62).

FIG 2. Prevalence and levels of allergen-specific IgE antibodies (ab)

in the sera of patients with AD with high and low total IgE levels.

Antibodies were measured by using the CAP assay in patients

with AD with total IgE levels of greater than 150 IU/mL (n 5 36)

and patients with total IgE levels of less than 150 IU/mL (n 5 49).

A, IgE antibodies specific for inhalant allergens. B, IgE antibodies

specific for food and microbial allergens. Two sera with total IgE

levels of greater than 150 IU/mL were not available for measure-

ment of dust mite–specific IgE antibodies. Horizontal bars repre-

sent geometric means, and dashed lines represent the limit of

sensitivity of the assay. Df, D farinae.
However, levels of both chemokines were highest in the
AE >150 group. Surprisingly, levels of MIP-3a, but not
TARC, were significantly reduced in the NAE <150 group
compared with the AE <150 group and a control group
comprising subjects without AD with low total IgE levels
(<150 IU/mL, Fig 6). Thus low serum MIP-3a levels de-
lineated patients with NAE from patients with AE with
low total IgE levels.

DISCUSSION

Comprehensive analysis of the allergen-specific IgE
antibody repertoire reveals that patients with AD who
have low total IgE levels (<150 IU/mL) in their sera
comprise a heterogeneous group. Although 45% of these
patients had measurable IgE antibodies to common in-
halant or food allergens, 55% did not. Classification of
subjects with low IgE levels based on sensitization status
identified clinical differences. For example, although a
higher prevalence of lesions affecting only the hands was
observed in both groups with low total IgE levels, head
and neck lesions were infrequent only in those patients
with low IgE levels sensitized to common allergens. Head
and neck dermatitis has been associated with colonization
by, and sensitization to, Malassezia species.23,24 Although

FIG 3. Pattern of sensitization to allergens in atopic patients with

AD. Sera were analyzed from the AE >150 (n 5 36) and AE <150

(n 5 22) groups. A, Comparison of the prevalence of sensitization

to all allergens (*P < .03 for all allergens). B, Contribution of each al-

lergen to the allergen-specific IgE antibody repertoire expressed as

the percentage of the sum of specific IgE antibodies (Ab) for all 14

allergens tested. DM, Dust mite; CR, cockroach; RG, ryegrass; TG,

timothy grass; RW, ragweed; Bir, birch; Wh, wheat; C.a., C albicans.
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FIG 4. IgE antibodies (Ab) to bacterial and fungal allergens. A, Cor-

relation between levels of total IgE and IgE antibodies to SEA and

SEB for each of the 3 patient groups. B, Relationship between

levels of total IgE and IgE antibodies to SEC (solid circles), SED
the prevalence of sensitization to Malassezia species was
equally low among both groups with low IgE levels, we
did not test for skin colonization, which might account
for these differences. Although a decreased family history
of atopy and a personal history of wheeze was a feature of
both groups with low total IgE levels, a striking female
predominance (8:1 ratio) was unique to patients who
lacked sensitization to common allergens. Collectively,
these differences raise important questions regarding the
clinical nature of the disease in patients with low total
IgE levels. Subjects were recruited to our study based on
physician-diagnosed eczema and the lack of a clinical his-
tory consistent with contact dermatitis to avoid excluding
patients with low IgE levels who had AD. By using these
criteria, the majority of subjects with low total IgE levels
(88%) also met the criteria of Hanifin and Rajka,25 which
are used to distinguish AD from other eczematous skin
eruptions. All 6 subjects who did not meet these criteria
had low total IgE levels and no sensitivities to common al-
lergens; however, only 2 of these 6 individuals displayed
skin lesions restricted to their hands. Thus inadvertent
inclusion of patients with contact dermatitis was not a
caveat of our study.

A large body of literature supports a relationship
between total IgE levels and disease severity in patients
with AD. Moreover, a link between severe refractory AD
and atopy has recently been reported.26 In our study the se-
verity of disease was increased in patients with AD with
high IgE levels, and in contrast to patients with low IgE
levels, disease severity correlated with total IgE titers.
Such observations support the view that allergenic triggers
contribute to the development or persistence of severe
disease.

In keeping with previous studies by our group,27 the
allergen-specific IgE antibody repertoire was dominated
by dust mite, irrespective of IgE levels in the serum.
Moreover, IgE antibodies to animal dander and pollens
were relatively common in all patients with AD. By con-
trast, the prevalence and titers of IgE antibodies to food
and microbial allergens were high in patients with in-
creased total IgE levels compared with those in patients
who had low IgE levels. Differential sensitization to
food allergen was not explained solely by early age of dis-
ease onset because none of the 7 patients with early-onset
disease (<1 year of age) in the AE <150 group had IgE an-
tibodies to egg. One interpretation of the shift in allergen
hierarchy in relation to total IgE levels is that in an adult
population food and microbial allergens are relatively
weak inducers of IgE antibody production. Consistent
with this, IgE antibodies specific for these allergens com-
prised a minor proportion of allergen-specific IgE anti-
bodies (<5%) among patients with AD with high IgE
levels despite a high prevalence of sensitization (>38%).

(open circles), and TSST (half-solid circles) for the AE >150 (black),

AE <150 (red), and NAE <150 (blue) groups. C, Levels of IgE anti-

bodies to Malassezia species and T rubrum for serum samples

shown in Fig 4, B. Horizontal bars represent geometric means,

and dashed lines represent the limit of sensitivity of the assay.
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FIG 5. Relationship between the sum of IgE antibodies (Ab) to all microbial allergens and total IgE levels.

Each bar represents the sum of IgE antibodies directed against C albicans, Malassezia species, T rubrum,

SEA, SEB, SEC, SED, and TSST for a single patient.

FIG 6. Serum levels of TARC and MIP-3a in patients with AD. Serum TARC levels were measured in 31 patients

in the AE >150 group, 21 patients in the AE <150 group, 22 patients in the NAE <150 group, and 7 control

subjects (Ctrl). Serum MIP-3a levels were measured in 25 patients in the AE >150 group, 21 patients in the AE

<150 group, 16 patients in the NAE <150 group, and 15 control subjects. Horizontal bars represent geometric

means, and dashed lines represent the limit of sensitivity of the assay. *P < .05, **P < .005.
Obviously this is based on the assumption that units for
antimicrobial IgE antibodies are equivalent to those for
other allergens.

We analyzed IgE antibodies specific for a variety of
skin-colonizing microbes, including fungi (C albicans,
Malassezia species, and T rubrum), as well as staphylo-
coccal products (SEA, SEB, SEC, SED, and TSST) pro-
duced by bacteria isolated from the skin of patients with
AD.28-31 Antimicrobial IgE antibodies were readily de-
tected at high titers in the majority of patients with in-
creased total IgE levels but were uncommon in patients
with low total IgE levels. This contrasts with a European
study that reported detection of IgE antibodies against the
same microbial components in greater than 50% of patients
with AD with total IgE levels of less than 150 kU/L.15 In
another study IgE antibodies to Malassezia sympodialis,
which is the most frequent species of Malassezia isolated
from the skin of patients with AD, were detected in 54%
of total patients with AD and in 50% of patients with
‘‘intrinsic’’ AD with low total IgE levels.16 Neither study
directly compared antimicrobial IgE antibody titers be-
tween patients with high and low total IgE levels. Here
we report IgE antibodies specific for Malassezia species
in 68% of patients with AD with increased total IgE levels,
a prevalence comparable with that observed for C albicans
(67%). However, antifungal IgE antibodies were measured
in 11% or less of patients with AD with low IgE levels,
regardless of sensitization to other allergens. In the present
study we stratified patients with low IgE levels into 2
groups based on the presence or absence of sensitization
to common allergens. Interestingly, we observed no differ-
ence in the prevalence of sensitization to microbial aller-
gens between these 2 groups, despite a modest increase
in IgE titers among those with sensitivity to common
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allergens. Moreover, exclusive sensitization to microbial
allergens was uncommon among nonatopic patients with
low IgE levels (22%), representing only 10% of all patients
with AD with low IgE levels. Collectively, our findings
suggest that among patients with AD with low total IgE
levels, antimicrobial IgE antibodies are uncommon and
independent of sensitization to ‘‘extrinsic’’ allergens.

As shown previously by our group for other allergens,
the antimicrobial IgE antibody levels were significantly
correlated with total IgE levels in patients with AD.27 For
the AD group with high total IgE levels, strong correla-
tions (r � 0.4, P < .03) were observed for most inhalant
and food allergens (mite, cat, dog, timothy grass, ragweed,
birch, and egg) but not all (exceptions were cockroach, rye
grass, wheat, and milk; data not shown). One interpreta-
tion of the correlation between total IgE levels and aller-
gen-specific IgE antibodies is that the CAP assay is not
specific. Aside from the lack of consistency in this rela-
tionship for individual allergens, we observed an inverse
correlation between the sum of allergen-specific IgE anti-
bodies and total IgE titers (r 5 20.36, P 5 .04) among
patients with AD with increased total IgE levels (data
not shown). Indeed, allergen-specific IgE antibodies
accounted for less than 20% of total IgE in patients with
AD with total IgE levels of greater than 4000 IU/mL,
whereas antimicrobial IgE antibodies accounted for
approximately 1%. These observations argue against
nonspecific binding of allergen-specific IgE antibodies
to the solid phase in the CAP assay.

Among patients with AD with high IgE levels, a key
question is whether increased total IgE levels is a con-
sequence of sensitivity to allergens or whether increased
IgE production predisposes to atopy. It has been proposed
that independent mechanisms determine the likelihood
of becoming sensitized to allergens and that enhanced
production of IgE is not associated with the propensity for
sensitization.32 However, it is difficult to reconcile this
stance with our observations in patients with AD, which
show a close relationship between total IgE levels and al-
lergen-specific IgE antibodies. There are numerous reports
in the literature purporting to identify ‘‘atopy genes’’ that
could explain a predisposition to production of IgE.33

Such studies have often focused on candidate genes en-
coding T cell–derived cytokines that might enhance or
suppress IgE synthesis. However, analysis of atopic and
nonatopic patients with AD has yielded differences in
TH2 cytokine gene polymorphisms and cytokine expres-
sion that cannot simply be explained by a global increase
in TH2 cytokines in the atopic form of the disease.14

We and others have reported an increased frequency of
circulating CD251CD41 T cells in patients with AD with
increased IgE levels.17,34 These cells exhibit phenotypic
properties consistent with regulatory T cells on the basis
of high expression of the chemokine receptors CCR4
and CCR6.34,35 Rather than measuring T cell–derived cy-
tokines, we analyzed serum chemokines produced in the
skin that might recruit regulatory T cells to sites of allergic
inflammation. Surprisingly, we observed that serum levels
of the chemokine ligand for CCR6 (MIP-3a/CCL20), but
not the ligand for CCR4 (TARC/CCL17), were signifi-
cantly decreased in patients with nonatopic eczema with
low IgE levels compared with their atopic counterparts.
Thus although low serum levels of both TARC and MIP-
3a were characteristic of nonatopic patients with low total
IgE levels, only MIP-3a was a distinguishing marker for
this group. In keeping with previous reports, serum levels
of TARC were significantly correlated with disease sever-
ity.21,36 This is consistent with increased TARC expression
in lesional skin of patients with AD.21,37 By contrast, serum
levels of MIP-3a were not correlated with disease severity.
Consistent with this, MIP-3a levels have been reported to be
only minimally increased22 or else unaltered38,39 in the le-
sional skin of patients with AD compared with in healthy
skin.

In summary, our findings show that IgE antibodies
directed against microbial allergens are common in
patients with AD with increased total IgE levels, and the
titer of these antibodies can be high. By contrast, we
provide evidence of a limited contribution of antimicrobial
IgE antibodies in patients with AD with low IgE levels.
Although it is possible that other allergen sources remain
to be identified in nonatopic patients, the nature of the
relationship between total and specific IgE antibodies
suggests that this is unlikely. Deficiencies in the innate
immune response to skin-colonizing organisms have been
described in patients with AD with atopic and nonatopic
disease.40,41 Our findings do not exclude an important role
for such organisms in the pathogenesis of AD. However,
they strongly suggest that microbial antigens do not trig-
ger hypersensitivity reactions in patients with AD with
low total IgE levels.
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