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Summary

We have investigated levels of total and specific IgE
against inhalant allergens in the sweat of 15 patients
with atopic dermatitis, 10 patients with allergic rhinitis
and high levels of specific IgE in the serum, and five
patients with psoriasis without atopy as controls, by
means of various commercial methods such as fluores-
cence immunoassay, nephelometry, chemiluminescence
assay, enzyme immunoassay and the radioallergosorbent
test. Total IgE and specific IgE antibodies were detect-
able in the sweat of patients with atopic dermatitis as well
as of patients with allergic rhinitis alone. These levels of
total IgE in the sweat correlated with the severity of the
skin disease (P < 0.05). By means of the Ciba Corning
assay (P < 0.001), the fluorescence immunoassay
(P < 0.05) and the nephelometry assay (P < 0.05), posi-
tive correlations were then established between the levels
of total IgE in the serum and the sweat. Moreover,
specific IgE antibodies to birch pollen and Dermatopha-
goides pteronyssinus were detectable in the sweat and
correlated positively with these specific IgE levels in
the serum (P < 0.05). Further, the specific IgE levels
against these allergens in the sweat also correlated with
the severity of dermatitis (P < 0.05). It is suggested that
these specific IgE antibodies against certain inhalant
allergens in the sweat of patients with atopic dermatitis
may play a role in allergen trapping in the skin.

In some patients, exacerbation of atopic dermatitis (AD)
seems to be sweat related in that these patients complain
of itching during or after sweating.1 This phenomenon is
thought to be one of the diagnostic features of AD.2 In
addition, the typical eczematous lesions of AD are often
localized to the antecubital and politeal fossae and other
flexures, sites which are characterized by high numbers
of sweat glands.3 These observations suggest that there
may be a pathogenic role for sweat in AD.4 Sweat

production in patients with AD has been described as
increased,5 decreased6–8 or normal,9 different degrees
of stimulation perhaps having produced these variable
results;5,7,10–14 the physical or chemical properties of the
sweat of patients with AD did not differ from healthy
individuals.15,16 Sulzberger et al.17 also demonstrated
that sweat injected into the skin of patients with AD
produces erythema and infiltration, while other authors
have described antisweat-precipitins which, however, are
also found in the sweat of healthy persons.18 Förström et
al.19 found higher IgE levels in the sweat of individuals
with AD than in controls, a fact which has been recently
confirmed.20 Low IgE levels have also been observed
in other intercellular fluids,21–23 and Adachi and Aoki24

have described IgE antibodies with unknown specificity
reacting with sweat of patients with AD.

Since there is an ongoing discussion on the pathogenic
role of IgE in AD,25 we have now investigated total IgE
levels and specific IgE antibodies to the inhalant allergens
grass pollen (Lolium perenne), birch pollen (Betula verru-
cosa) and Dermatophagoides pteronyssinus (D.pt.) in the
serum and sweat of individuals with AD and in patients
with allergic rhinitis (AR). High levels of total IgE and
specific IgE to two of these allergens were detected in
both fluids.

Material and methods

Patients

Fifteen adult patients with AD aged 10–40 years (mean
29 years) were studied. These patients also had allergic
rhinitis or bronchial asthma. In addition, 10 adult
patients (mean age 25 years) suffering from allergic
rhinitis alone but without any symptoms or signs of
cutaneous disease were investigated for comparison.
Individuals were selected according to their level of
serum-IgE antibodies against Lolium perenne, Betula
verrucosa and D.pt. Only patients with a MAST class
greater or equal to 3 (see below) to one of these allergens
were included. For grading of the severity of AD a score
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proposed by Ternowitz and Herlin was used.26 With
these criteria 10 patients were found to have mild
dermatitis and five to have severe dermatitis. Five
patients with psoriasis without atopy were investigated
as controls.

Collection of sweat

After the skin had been cleaned with soap and tap water
patients were exposed to a sauna for 5–10 min. Sweat was
collected into tubes from the face, sternal area and back
(total of 2–4 ml).

Assessment of total IgE

Total IgE in serum and sweat was determined with four
different commercial kits: a fluorescence immunoassay
Fluoro-FAST (IF) (MAST Diagnostica, Hamburg, Ger-
many), a nephelometric assay IgE Behring (N) (Behring,
Germany), a chemiluminescence immunoassay IgE-
extended range (CL) (Ciba Corning Diagnostics, Fern-
wald, Germany) and an enzyme immunoassay (EI) (Kal-
lestad-Sanofi/Pasteur, Freiburg, Germany).

Assessment of specific IgE antibodies

Specific serum-IgE antibodies to Lolium perenne, Betula
verrucosa and D.pt. were determined by means of a
commercial fluorescence immunoassay IgE-FAST Plus
(IF-Plus) (MAST Diagnostica, Hamburg, Germany).

Specific IgE in the sweat of our patients was
determined by the radioallergosorbent test RAST
(Pharmacia, Sweden), the fluorescence immunoassay
IgE-FAST Plus (IF-Plus) (MAST Diagnostica,
Germany), the enzyme immunoassay Allergocoat
EAST (EAST) (Kallestad, Sanofi/Pasteur, Germany)
and the chemiluminescence immunoassay Magic Lite
SQ IgE specific (CL-SQ) (Ciba Corning Diagnostics,
Germany).

Statistical methods

Student’s t-tests (paired and unpaired) were performed
and the correlation coefficients r (paired and unpaired)
calculated.

Results

Levels of total IgE in serum and sweat

The four methods used to measure total serum- and
sweat-IgE showed a correlation. Only patients with
severe AD had significant levels of IgE in their sweat
and in the serum as well (P<0.05) (Fig. 1). This was
confirmed in all four assay systems employed. Most

individuals had lower sweat- than serum-IgE levels.
Only in one patient with severe AD was the sweat-IgE
level higher than the serum level. A statistically signifi-
cant correlation between serum-IgE levels and sweat-IgE
levels was established with the CL assay (r=0.76;
P<0.001), N assay (r = 0.582; P<0.05) and IF assay
(r=0.542; P<0.05).

Levels of specific IgE antibodies in serum and sweat

With each of the four methods (IF-Plus, RAST, CL-SQ ,
EAST) specific IgE antibodies to Lolium perenne and
Betula verrucosa pollen as well as D.pt. were detected in
the sweat of individuals with AD as well as AR without
dermatitis, but not in the sweat of patients with psoriasis.
Levels of specific IgE antibodies to these allergens
were high (MAST/RAST/allergy classes 3 and 4)
(Fig. 2). With the IF-Plus assay a positive correlation
between specific IgE levels in serum and sweat was found
for birch pollen (r=0.76; P<0.01) and D.pt. (r=0.73;
P<0.01). With the IF-Plus assay, the sweat of individuals
with severe AD showed significantly higher specific IgE
levels to Betula verrucosa and D.pt. than the sweat of
those with mild AD or with AR alone (P < 0.05) (Fig. 2).
For D.pt. this was also confirmed by the RAST
(P<0.001) and EAST (P<0.005) tests (results not
shown). For IgE to Lolium perenne-antigen the difference
between mild and severe AD reached statistical signifi-
cance only with the RAST method (P<0.05) (results not
shown).

Also in the serum, specific IgE levels to Betula
verrucosa and D.pt. were significantly higher in patients
with severe AD (P<0.05) (Fig. 2). For Lolium perenne we
found no statistical differences between the levels of
serum-IgE antibodies in patients with AR, mild AD
and severe AD.
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Figure 1. Levels of total IgE in the sweat of patients with psoriasis,
allergic rhinitis (AR), mild AD and severe AD. Bars represent mean
values of IgE (IU/ml) measured in the sweat of individuals with
psoriasis (n=5), AR (n=10), mild AD (n=10) and severe AD (n=5).
Results which were obtained by different methods are represented by
different types of bars. IF, fluorescence immunoassay; N, nephelo-
metry; CL, chemiluminescence immunoassay; EI, enzyme immu-
noassay.



Discussion

While secretion of IgA by human skin glands has been
repeatedly described,27 information on IgE excretion is
rare. IgE, however, has been implicated in the pathogen-
esis of AD in recent years.25;28;29 It is therefore interesting
that high levels of total IgE and specific IgE to inhalant
allergens were detectable in the sweat of patients with
severe AD. Sweat-IgE levels as detected by the CL assay,
the N assay and the IF assay correlated positively with
serum-IgE levels indicating that passive diffusion of IgE
from serum into sweat may occur. We con-firmed that
serum-IgE levels increase with disease severity.28,30

Patients with high disease activity and high serum-IgE
levels showed higher concentrations of total IgE
in their sweat than patients with low disease activ-
ity19,20 or patients with AR alone. A new finding was
that part of this IgE consisted of specific antibodies to
inhalant allergens, the quantity of specific IgE in the
sweat correlating positively with disease activity.
This was significant for the allergens D.pt. and
Betula verrucosa.

The implications of these findings for the exacerbation
of AD is presently unclear. It has, however, been shown
that Langerhans cells in the skin of AD bind IgE through
Fc receptors.29,31,32 There is also preliminary evidence
that autologous specific IgE bound to the Langerhans
cells of these patients facilitates the presentation of
inhalant allergens to sensitized T cells.33 Allergen-sensi-
tized T cells occur in the skin of AD.34–37 As inhalant
allergens appear to be capable of penetrating the skin of
individuals with AD,38 specific IgE on Langerhans cells
may facilitate a specific immune response to these
allergens in the skin. Although the exact pathway of
penetration of IgE as far as the Langerhans cells has
not been demonstrated, it is suggested that it may
diffuse through the epithelium of sweat glands into

the epidermis. Transport of IgE to the epidermis by
sweating may thus be an important mechanism to
enhance allergen trapping at that site.

Our results, demonstrating specific IgE to such an
important allergen as D.pt. in the sweat of individuals
with AD, suggest that sweating possibly facilitates per-
cutaneous sensitization of atopic individuals to this anti-
gen and may lead to an immunologically mediated
exacerbation of the dermatitis.
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IgE levels did not reach statistical
significance.
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