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Soluble CD30 Plasma Concentrations Correlate with Disease
Activity in Patients with Atopic Dermatitis
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The levels of soluble CD30 in 79 patients with atopic
dermatitis were compared with those found in 54 patients
with psoriasis and 36 control individuals (no psoriasis, no
atopic dermatitis). In relation to the control group,
patients with atopic dermatitis were found to exhibit an
increased concentration of sCD30 of at least 1.5-fold
(» <0.001). In addition, sCD30 concentrations were shown
to correlate with the severity of the disease as measured
by the score index for atopic dermatitis and different
stages of disease activity, such as acute, subacute, or
chronic forms, and localized or generalized distribution of
atopic dermatitis. The application of topical glucocorticoid
therapy for a period of 2 weeks resulted in a decrease in
the level of sCD30 by 46% in 8 patients, especially in the
acute, generalized form of atopic dermatitis. Psoriasis
patients showed no significant differences in sCD30 levels
in relation to the control group. This study demonstrates
a correlation between sCD30 concentration and the activ-
ity of the disease and therefore suggests sCD30 as a
prognostic marker, being superior to predictions from
measurements of IgE or eosinophil cationic protein. Key
words: atopic eczema; CD30; Th2 phenotype; SCORAD.
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Atopic dermatitis (AD) is a chronic inflammatory skin
disease commonly associated with early infancy. The
disease is characterized by at least 4 features: pruritus,
typical morphology and distribution, a tendency towards
chronicity and a positive personal and/or positive family
history for atopic diseases (1).

Both AD and psoriasis exhibit inflammatory skin
lesions. However, it has been shown that different Th-cell
subsets are involved in the pathogenesis of the two
diseases. The cytokine profile in patients with AD is
characterized by Th2 cells yielding the production of L4,
ILS and IL10 (2, 3). In contrast, patients with psoriasis
typically demonstrate a predominance of IFNy, IL2 and
IL12 due to Thl overrepresentation (4).
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Elevated plasma levels of soluble CD30 (sCD30) have
been found in patients with AD but not in those with
psoriasis (5). The 120kD protein CD30 (Ki-1) is a
member of the tumour necrosis factor receptor family
and is mainly expressed by ThO and Th2 T-helper cell
clones (6). Specific activation of CD30 positive cells
leads to stimulation of endoproteolytic cleavage of mem-
brane-anchored CD30 and thus enhanced release of the
soluble ectodomain of CD30 (7-9).

The score index for atopic dermatitis (SCORAD)
(10) is frequently used as an outcome measure in studies
of AD, but it is prone to observer bias and does not
sufficiently take into account the activity of the disease.
Since the acute and chronic stages may well reflect
different aspects of the inflammatory process of AD, we
sought to investigate whether sCD30 might be a useful
marker in these different stages.

MATERIAL AND METHODS

Patients

A total of 169 subjects were investigated. The 79 patients with
AD had a median age of 30 years and a female:male ratio of
56:23 (71% vs 29%) (Table I).

The diagnosis of AD was established according to the
criteria of Hanifin & Rajka (1). The severity of atopic
dermatitis in patients was determined by SCORAD (10). This

Table 1. Characteristics of patients with atopic dermatitis (AD),
psoriasis and healthy controls. Median values are shown with
95% confidence intervals in parentheses

AD Psoriasis Controls
Patients (1) 79 54 36
M/F 23/56 2331 1422
Age (years) 30 49 31

(23, 37) (33, 60) (24, 44)
IgE (kU/1) 1,400%*** 47.5 23.5

(247, 3908) (23.5, 142) (9.5, 50.5)
ECP (ug/1) 26%** 12 12

(17, 51) (9, 19.5) (6, 16.5)
EOS (%) 6.0%%* 1.0 1.0

(4, 8) (0, 3) (0, 2)
sCD30 (U/ml) 9.0%** 6.0 6.0

(7, 17) (5,9) 4, 8)

ECP: eosinophil cationic protein; EOS: eosinophil granulocytes.
**%p <0.001 versus psoriasis or controls.
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severity grading takes into account the extent applying the
rule of nines and the severity of erythema, oedema/papulation,
oozing/crust, excoriation, lichenification and dryness. The
score also includes evaluation of pruritus and sleep loss.

In accordance with the definitions proposed by Hamid et al.
(11), our patients were characterized as belonging to a sub-
group defined as acute phase (in which the main criterion is
erythema lasting for less than 3 days) or chronic phase (in
which the main criterion is scaling and lichenification lasting
for more than 2 weeks). In addition, we have defined a third
group of patients, the subacute phase, characterized mainly
by mild erythema and pruritic papules which persist for more
than 3 days. In addition to stage of AD, we considered the
extent of the lesions. Patients with generalized and localized
forms were included. In the latter group, skin lesions covered
only small areas of the body, e.g. the antecubital or popliteal
areas, the face, or the palms.

For comparison, 54 patients with psoriasis and 36 control
subjects were included in this study. The median age was 49
years in the psoriasis patients and 31 years in the control
group (Table I).

Psoriasis patients had a median age of onset of 24 years,
and usually presented with type I psoriasis (12).

sCD30, and relative counts of peripheral blood eosinophils
were measured in all subjects. Total serum IgE and eosinophil
cationic protein (ECP) were determined in all of the patients
with AD and the controls. In the psoriasis patients these
parameters were investigated only in a subgroup of 12 subjects,
owing to technical reasons.

Furthermore, 15 patients with AD participated in a
longitudinal analysis to determine sCD30 during therapy.

All patients gave informed consent to participation in this
study.

Immunological analyses

The concentrations of IgE and ECP were measured by CAP-
FEIA and RIA commercial kits, respectively, according to the
manufacturer’s instructions (Pharmacia, Freiburg, Germany).
All assay measurements were performed in duplicate.

Plasma levels of sCD30 were determined by RIA as
described elsewhere (7). The following anti-CD30 mAbs were
used: Ki-2(a1, x, serological cluster A, capture antibody), and
Ki-3 (a2b, k, serological cluster C). Ki-3 was radio-labelled
with [125] sodium iodide (Amersham Bioscience, Freiburg,
Germany) and served as detection antibody (13). In brief,
Ki-2mAb coated microtitre plates were used to extract sCD30
from 100 pl samples. The plates were calibrated according to
the international standard. A serial dilution of an extract of
10° HUT 102 cells equivalent to 1000 U per ml was used. After
incubation for 1h, the plates were washed and the bound
sCD30 was specifically labelled with Ki-3 mAb. Radioactivity
of the wells was determined using a y-counter.

Statistics

Owing to non-normal data distribution non-parametric statisti-
cal analyses were performed. The medians and 95% confidence
intervals (CI) are presented. Comparisons between groups of
patients were made using the Mann—Whitney U-test.
Dissimilarities in sCD30 level before/after treatment were
proved by Wilcoxon’s matched pair test. Correlations were
tested by Spearman’s rank test.

RESULTS

Patients with AD demonstrated a median SCORAD of
30 (95% CI: 26-39). In 24% of patients the severe form
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of the disease was found (SCORAD > 50), in 47% the
moderate form, and in 29% the mild form of the disease
(SCORAD <20). In psoriasis patients a median of 30%
of body surface was affected, all patients manifesting a
plaque-type psoriasis.

Patients with AD demonstrated significantly increased
levels of IgE, ECP, and elevated eosinophils compared
with the levels in patients with psoriasis and in controls
(p<0.001).

Overall, patients with AD presented with an increased
median sCD30 level of 9.0 U/ml as compared to patients
with psoriasis and controls (6.0 for both; p <0.001)
(Table I).

In patients with AD a clear correlation between
SCORAD and sCD30 level was detected (r=0.447,
»<0.00001). Furthermore, SCORAD demonstrated a
significant and positive correlation with IgE (r=0.541,
»<0.0001) and relative counts of eosinophils in peri-
pheral blood (r=0.345, p<0.05). In these patients
sCD30 was also significantly correlated with serum IgE
levels (r=0.31, p<0.01).

Patients with AD were clustered according to the
stage of disease activity, distinguishing between acute
(n=9), subacute (n=25), and chronic lesions (n=45).
In addition, we made a further classification according
to whether skin eruptions were localized (n=56) or
generalized (n=23).

In patients with the generalized form of AD, markedly
elevated sCD30 levels (32 U/ml) were found in the acute
stage of the disecase (p <0.05) as compared to the
subacute (12 U/ml) and chronic stages (14 U/ml). In
contrast, the localized form of the acute AD showed no
comparable elevation of sCD30 (Fig. 1).

Fifteen patients were monitored during therapy. The
median of the SCORAD changed from 78 to 34 as a
result of a treatment with topical glucocorticosteroids
over 2 weeks in § patients. As shown in Fig. 2, sCD30
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Fig. 1. Soluble CD30 (sCD30) plasma levels in different stages of
disease activity of atopic dermatitis (AD). Median values in acute
(n=9), subacute (n =25) and chronic (n =45) forms of the disease are
compared using U-test statistics. Error bars denote the 95% confidence
intervals of the median.
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Fig. 2. Significant reduction in sCD30 plasma levels in 6 (acute/
subacute generalized form) of 8 patients with atopic dermatitis after
topical glucocorticosteroid therapy from median 20.5 U/ml (baseline)
to 11.0 U/ml (p <0.05; Wilcoxon). SCORAD was reduced from 78
(before therapy) to 34 (after therapy) (p <0.05; Wilcoxon).

was reduced to 46% of the initial concentration (from
20.5 to 11 U/ml) (p <0.05). In 6 patients characterized
by the acute/subacute generalized form, the sCD30
level decreased (p <0.05). In contrast, 2 patients also
receiving topical glucocorticosteroids, but showing a
chronic generalized and an acute localized form,
demonstrated no significant change in the levels of
sCD30. Furthermore, SCORAD and sCD30 levels were
not significantly reduced in the remaining 7 patients
receiving only emollients (results not shown).

DISCUSSION

In this study we evaluated the usefulness of several
criteria to assess clinical disease activity parameters
compared to the most frequently used clinical score
(SCORAD). A significant correlation between sCD30
level and disease activity was established in patients with
AD, as shown by other research groups (14, 15).

In contrast, others could not find this correlation (5,
16). The disparity between these results may be related
to differences in system of selection and classification of
patients. Our patients with AD exhibited a generalized
or localized distribution and were classified according
to the activity stage of AD as acute, subacute and
chronic stage. In contrast, others have studied patients
with moderate to severe AD, without considering the
activity stage of AD separately (5).

Several studies investigated eosinophil- and T-cell prod-
ucts as markers for disease activity. For example Czech
et al. (17) suggested a correlation between disease activity
and deposition of eosinophil granule content in affected
skin. In their study ECP levels were found to correlate
with the disease activity. Clinical improvement was associ-
ated with a decrease of clinical score and serum ECP levels.
However, the authors were unable to observe a significant
correlation between serum IgE and clinical score.

IgE has been shown to be a poor marker for assessing
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disease strength (18, 19). Furthermore, serum IgE levels
were found to be present at normal concentrations in
nearly 20% of patients with AD (19, 20). However, a
positive correlation between extent and severity of the
disease commonly associated with respiratory atopic
disease has been reported (21). Thus, IgE can be seen
to be associated with a severe form of AD in general,
but it does not reflect flares/exacerbations in the course
of the disease, particularly through exposure to trigger
factors. Consequently, it is not surprising that in patients
demonstrating clinical improvement as a result of ther-
apy, there was no transition noted in the concentration
of IgE levels; these remained elevated (17).

In the present study, we found that plasma sCD30
levels showed a significant and positive correlation with
serum IgE levels. This was also found by other authors
(14, 22, 23), while in some studies such correlations could
not be found (5, 16). Elimination of both sCD30 and
IgE follows different metabolization and elimination path-
ways. sCD30, a 85kD protein, has been demonstrated to
be eliminated via the urinary tract and we could confirm
the presence of sCD30 in the urine of patients with AD
(results are not shown). On the other hand, the IgE
molecule is 190 kD of weight. IgE — regulated by different
immunological processes — appears to accumulate and to
persist, especially in the severe form of AD.

CD30 has been shown to be associated with T cells
generated mainly from Th2 and ThO clones in con-
sequence of a predominance of Th2 cytokines (IL-4,
IL-5) (6, 24).

However, CD30 does not appear to be an intrinsic
marker for Th2 cells per se. Nakamura et al. (25) found
that CD30 is induced by IL-4 in activated CD4 + T cells,
and demonstrated that this induction could be antagon-
ized by IFN-y. Furthermore, Bengtsson et al. (26)
observed that Thl clones also have the ability to express
CD30, but there was a higher expression in the clones
defined as Th2 cells.

The significance of sCD30 reflecting immunopatho-
genic activity in AD is further supported by the strong
reduction of sCD30 plasma levels after therapy (Fig. 2).
sCD30 was reduced to 46% of the initial concentration
in patients characterized by the acute/subacute general-
ized form. However, in two patients with the chronic
generalized and acute localized forms sCD30 levels did
not change significantly. These results are in line with
those of Dummer et al. (27), who found increased CD30
expression in acute AD but rarely in patients with
chronic AD, and also with studies (23, 28, 29) showing
an association between successful treatment of AD and
downregulation of sCD30.

In conclusion, sCD30 shows significantly higher
plasma concentrations in patients with acute forms of
AD as compared to subacute and chronic disecase ex-
pressions. Furthermore, significant differences were seen
when comparing generalized and more locally restricted
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disease forms, with significantly increased sCD30 levels
in the generalized forms.

These data suggest that the production of sCD30 in

atopic skin disease is a measure of the extent of skin
involvement as well as of the activity of the disease.
Thus, sCD30 concentrations reflect the acute phase of
inflammation characterized by a predominance of Th2
cells, while in chronic ongoing disease associated with
Thl cells (23, 30) this serologic marker for T-cell
activation appears to be of minor significance.
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