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Summary

Background The cytokine receptor CD30 is an activation marker of T cells which
preferentially associates with the production of the TH2 cytokine IL-4. Therefore, it may
potentially be a candidate marker for atopic disorders and a target molecule for new
therapeutic approaches.
Objective To test the hypothesis that elevated levels of soluble CD30 (sCD30) are
significantly associated with atopic disorders after adjustment for other predictors of atopy.
Methods The presence of elevated sCD30 (= z}Ulml-) in atopic disorders was evaluated
in a nested case-control study. Cases (n:60) were blood donors with specific IgE
antibodies, total serum levels of IgE> l00kU/L and presence or history of allergic
symptoms. Controls (n:59) were blood donors without presence or history of allergic
symptoms and serum levels of IgE < 50 kU/L. sCD30 was determined from serum samples
by an enzyme-linked immunosorbent assay. Odds ratios (OR) and confidence intervals (CI)
were calculated from logistic regression coefficients.
Results Mean sCD30 levels for cases were 75UlmL (so 1l0U/mL) as compared with
35 U/mL (so 59 U/mL) for controls. Serum levels of sCD30 were elevated in 657o of cases
and327o of  controls (OR 3.9,957o CI 1.8-8.4).  The odds rat io for  e levated sCD30 as a
predictor of atopic disorders slightly decreased to 3.1 after controlling for smoking, age and
gender. Blood eosinophil ia which was a strong predictor of atopy (OR 11.7) was a weak
confounder of the association between sCD30 levels and atopic disorders. Family history of
allergy, another strong predictor of atopy (OR 8.6), did not confound the association.
Conclnsions The results are consistent with the hypothesis that CD30 is involved in the
pathogenesis of atopic disorders independent of eosinophilia and family history of allergy.
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Introduction

CD30 is a member of the tumour necrosis factor (TNF)
receptor family [] which can be shedded [2]. Interaction of

Correspondence: U. Latza, Institute for Social Medicine, Medical
University of Luebeck, St. Juergen-Ring 66, D-23564 Luebeck, Germany.

the receptor with the CD30 ligand [3], a TNF-like cytokine,
may play a role in the co-stimulation of lymphatic cells
under pathological and normal conditions. Soluble CD30

[a] (sCD30) has been demonstrated in the sera of viral [5-
71, mal ignant [8-10],  and autoimmune disorders [1-15].
In healthy individuals, CD30 is restricted to a subset of
activated B and T lymphocytes in lymphoid tissues [6].
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The majority of CD30- T cells are activated helper cells
(CD4+, CD25+) of the memory subpopularion (CD45RO+)

116,111. T-helper (TH) cells can be grouped according to
their cytokine profi le [8]. In this model, THI cells produce
cytokines which strongly promote cell-mediated immune
responses. TH2 cells secrete, among other cytokines, IL-4
and IL-5 which are involved in humoral immunity and
allergic responses such as up-regulated IgE production
and eosinophil ia. Based on the fìnding that CD30 was
preferentially expressed by TH2 cell clones [19], CD30
has been proposed as a marker of TH2 cells [20]. Recent
data have demonstrated that CD30 is induced on activated T
cells that respond to IL-4 [21]. Consequently, CD30 may
potentially be a candidate marker for atopic disorders.

In a study by Del Prete and co-wctrkers, CD30 expression
was observed simultaneously with the production of IL-4 on
blood lymphocytes of grass pollen-sensitive patients during
the pollen season when stimulated in vitro with THz
inducing antigens whereas CD30 was not detected when
cel ls were st imulated with THI- inducing ant igens t l9 l .
Further, sCD30 was found in cell culture supernatants
from the T-cell clones of these atopic individuals [19].

So far, the presence of the cellular or soluble CD30 has
never been tested in a controlled epidemiological study but
only in case series. The authors evaluated sCD30 in a nested
case-control study among blood donors. For this purpose,
sCD30 serum levels of atopic individuals were compared
with sCD30 levels of nonatopic controls. Further, the
relationship of sCD30 with total serurì levels of IgE
(sIgE), eosinophil counts and family history of allergy
was investigated.

Materials and methods

Description oJ' the population .for the nestetl c'ase-control
stud,v

In a cross-sectional study, blood donors aged l8-65 years
at their first visit to the University hospital in Liibeck,
Germany in 1992 and 1993 (n - 1251) were invited to
participate in a study on allergy prevalenceÍ22l.Individuals
who consented (n: l125) were asked to f i l l  out  a ques-
tionnaire in which demographic information and data on
symptoms and manifestations of airway diseases, asthma
and other allergic disorders as well as first degree family
history of allergy, and hypersensitivity reactions were
obtained 1221. All participating blood donors were exam-
ined for physical signs for atopy. Blood samples were
obtained for laboratory tests. Individuals with positive
viral tests for the presence of hepatitis B virus surf-ace
antigen and antibodies against HIV, hepatit is C virus
(HCV) and syphilis (Treponema pallidum) were excluded.
Further exclusion criteria were cancer, autoimmune disease.

and the presence of a severe cold. Blood donors participat-
ing in the study were not taking hypertension drugs. aspirin
or nonsteroidal anti-inflammatory drugs. After exclusion,
the sample consisted of 1088 blood donors. The mean age
was 31.44- l l  years fbr  fèmales (48.9Vo) and 31.5 -1_ 10.7
years for males.

Selec:tion of cases und controls

A retrospective case-control study was conducted at the
University of 

'Washington, 
in 1996 which was nested within

the cross-sectional study among blood donors 1221. The
study was exempted from federal regulations for the protec-
tion of human subjects by the institutional human subjects
division because existing data without personal identif iers
were used. For the selection of cases and controls. indivi-
duals with specific IgE but no history or presence of allergic
symptoms (n:71l1088),  indiv iduals wi thout detectable
specific IgE but history or presence of allergic symptoms
(n:4311088),  and indiv iduals wi th s lgE levels between
50 kU/L and 100 kU/L (n:  768/1088) were excluded.

Three criteria were used to defìne an atopic individual: ( I )
a positive history of allergy (allergic rhinit is, atopic
dermatit is, asthma, food allergy) and/or physical signs of
atopy (conjunctivit is, hay fèver, rash or asthma); (2) total
serum levels (sIgE) > 100kU/L; and (3) detectable corres-
ponding specific IgE antibodies as determined by fluoro-
allergosorbant assay (= 0.3S kU/L). Cases were a sample
(n :60) of the 283 blood donors who met all three criteria.
As spare sera samples with high sIgE levels had been used
in another study [23], the cases were not a random sample of
all such individuals.

Controls were a random sample (n:60) of all blood
donors without history of allergy and physical signs of
allergic symptoms, in combination with negative specific
IgE screening tests for common food- and aeroallergens
(n:691) and with s lgE levels below 50 kU/L.  A cut-of f
level fbr slgE of 50 kU/L was chosen because serum levels
of atopic and nonatopic individuals overlap to a con-
siderable extent 1241. One control with sIgE levels
> 50 kU/L was selected in effor and subsequently excluded
from the analysis.

Luhlral0n' te.sting

Determinution of I gE, eo,sinophil and leucoc'ytes
Total sIgE levels from serum specimens were tested in
duplicates as previously described l22l at the Institut fùr
Immunologie und Transfusionsmedizin in Ltibeck, Germany
by means of an enzyme immunoassay using the CAP-RAST
system (Pharmacia, Freiburg, Germany). For the purpose of
this study, sIgE levels above the calibration l imit were
coded as > 2000 kUiL
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Specific sIgE levels were determined at the Institut fùr
Immunologie und Transfusionsmedizin in Lùbeck, Germany.
Specific IgE antibodies against common aeroallergens (sx1:
weeds, grasses, trees, cat and dog epithelia, Clodosporium sp.
and Dermatophagoides sp.) and food allergens (fx5: egg
white, milk, flour, fish, peanut, soybean) were tested by
the multiscreen CAP-RAST system (Pharmacia, Freiburg,
Germany) [22]. Samples which were negative in the multi-
screen allergen tests despite allergic symptoms were
screened fbr antibodies against insect venom, penicil l in
and special food- or aeroallergens (Pharmacia, Freiburg,
Germany).

Eosinophil and leucocyte counts from venous blood were
determined by an automatic cell counter (Coulter T-660,
Coulter Electronics Limited GmbH, Krefeld. Germanv) as
described earlier 1221.

Determination of sCD30
sCD30 levels were determined applying a sandwich
enzyme-linked immunosorbent assay (ELISA) at the Institut
fùr Pathologie, Freie Universitàt Berlin, Germany. The
ELISA (DAKO, Glostrup, Denmark) is based on two non-
competit ive monoclonal antibodies which are directed
against two diffèrent epitopes of the soluble CD30 mole-
cule. The standard curve was prepared from six CD30
calibrators. The concentration of the sCD30 in the sera
was determined by interpolation and averaging of values
detected in duplicate samples. The refèrence reagent used to
determine the standard curve was originally prepared from
an extract of 106 cells of the HUT102 cell l ine which was
arbi t rar i ly  assigned the value of  1000U/mL [4,6] .The
reproducibil i ty of the assay as assessed by evaluation of
the coefficient of variation (CV) was estimated to be < 8.57o
by up to five duplicate determinations fbr five separate runs
of four specimens (Dako). The detection l imit of the assay
was estimated to be I U/mL ( + 2 so) by determination of the
mean absorbency of 20 measurements of the 0 U/mL
standard [9]. The mean sCD30 value (+ sev) from 142
healthy blood donors was 4.6 4- O.4UlmL with all individual
values being <20UlmL l7 l .

Qualitv control

Serum from collected blood samples was prepared within
4 h. Maximum time before freezing was 90 min at room
temperature or 4h at 4 oC. Serum specimens were aliquoted
and stored at - 20 "C without prior thawing and shipped on
dry ice. sCD30 levels were determined by a blinded
technician from random samples with the same proportions
of cases and controls.

Samples were each tested on two occasions. The average
of duplicate measurements from the first occasion was
combined with the average of duplicate measurements
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from the second occasion and the mean of two tests
reported. In seven subjects who were failed to be tested
twice, the first measurement was chosen for analysis.

Test-retest reliability of the continuous and the binary
sCD30 variable (<20UlmL vs > 20 U/mL) was assessed in
the 114 subjects with repeated measures. The intraclass
corelation coefficient of the repeated sCD30 measurement
was used to estimate the reliability coefficient from the one
way ANovA 1251. The sCD30 data were transformed
(common base l0 logarithm) to meet the assumptions of
normal distribution and equal variance. Normality was
checked with a normal probabil ity plot. Reliabil ity of the
average measurement was determined by the Spearman-
Brown formula [25].

Kappa (r) with a 957o confidence interval (Cl) was
calculated as an estimate of the reliabil i ty coefficient l24l
of the binary sCD30.

Dcttct cutctlyses

Variables were fìrst investigated individually and by strati-
fied analysis and then entered into a multiple logistic
regression model. Data were analysed with the software
packages SPSS (SPSS Inc., Chicago, IL, USA) and EGRET
(Statistics and Epidemiology Research Co.p., Seattle, WA,
USA). Relative risk estimates (odds ratio [OR]) and 957o CI
were calculated from lo_eistic regression coefficients. A two-
sided cv-level of 0.05 was considered significant. Subjects
with missing data were excluded (n: I without information
on smoking status, eosinophil count and leucocyte count).

Based on the results fiom previous sCD30 determinations
in other diseases [6-10], the exposure based on the sCD30
ELISA was treated as a binary variable (<20UlmL
vs > 20 U/mL). For the dose model, sCD30 was coded as a
binary variable (<20 U/mL vs > 20 U/mL) and as a grouped
dose variable with cut-off levels at 50 U/mL and 100 U/mL
( 0 : < 5 0 U / m L ,  l : > 5 0  a n d  < 1 0 0 U / m L ,  2 : 2 1 0 0 U /
mL). A test for trend was conducted using the logistic
regression analogue to the Mantel extension test [26] adding
the grouped dose variable to the binary variable.

Gender, age (years), and curent smoking status (on
average at least one cigarette per day: yes/no) were
considered as a priori confbunders. Further potentially
confounding variables examined were leucocyte counts
(> 10,000/mL vs < 10,000/mL), elevated cytomegalovirus
(CMV) titre in the blood (yes/no), eosinophil count (> 0.361
nL vs <0.361nL), and first degree family history of allergy
(yes/no). As a rule, a change by l07a or more from the crude
estimates was considered as confounding. Multiplicative
two-way interactions between sCD30 as a binary variable
and eosinophil count (> 0.36/nL vs < 0.36/nL) or first degree
family history of allergy (yes/no) were tested for statistical
sienificance as an examination of effect modification.
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For the purpose of this study, allergic reaction towards
seasonal aeroallergens (weeds, grass, trees) was considered
as seasonal rhinitis, and asthma, allergic reaction towards
perennial aeroallergen (catldog epithelia, house dust, mite),
rash and neurodermatitis were defined as other allergic
disorders. Misclassification of the type of atopic disease
was a problem because 41.77o of cases reported com-
binations of allergic disorders such as seasonal allergic
rhinitis with asthma. Afier excluding all cases with
multiple allergic diseases (n:25), the sample size was
too small to further evaluate whether sCD30 was specifi-
cally associated with an allergic reaction towards seasonal
aeroallergens.

The association between log-transformed sCD30 levels
and log transformed sIgE levels as a continuous outcome
was analysed by multiple linear regression.

Results

Characteristics of the study populcttion

The distribution of age and gender among controls was
similar to the distribution from the cohort from which cases
and controls were drawn (52.5Vo of controls vs 5 l. l7a rn the
cohort of blood donors were male; mean age in controls 30.6
years vs 31.4 years in the cohort). Table I l ists character-
istics of the study population. A greater proportion of cases
than controls were male (600/o vs 53Vo) and were in the age
category of 25-34 years (45Va vs 297a). Distribution of
smoking status among cases and controls was similar.
Relative to cases, the control group had more individuals
with positive cytomegalo virus titre in the blood (25Vo vs
lSVa). More cases than controls had a positive family history
of allergy (537o vs I2Vo) and elevated eosinophil counts
(l l7a vs 37o). Atopic disorders in this study were mainly due
to seasonal aeroallergen (35o/o).

Mean sCD30 levels for cases were 75UlmL (so l10U/
mL) as compared with 35 UlmL (so 59 U/mL) for controls.
The median sCD30 levels were lower than the mean levels
(28U/mL for cases and 14UlmL for controls). The ranges
of sIgE levels of cases ( 104- > 2000 kU/L) and controls (2-
48 kU/L) reflect the selection criteria for cases (= 100 kU/L)
and controls (< 50 kU/L). The mean sIgE levels were higher
than the median levels (401 kUlL vs 288 kU/L for cases and
l5 kU/L vs l2 kU/L for controls). The prevalence of sCD30
levels > 20Ulml- was higher among younger blood donors
(Fie.  1) .

Te st-rete st re liability

The reliability of the repeated sCD30 measurements was
high (intraclass correlation coefficient : 0.73) comespond-
ing to an estimated reliability of the average of 0.84. The

reliability of the binary sCD30 measure (<2}UlmL vs
> 2}UlmL) was good (r :0.63, 95%oCI0.49-011).

Soluble CD30 levels as a predictor of atopic disorders

Elevated sCD30levels (= 20 U/mL) were more prevalent in
cases (65.07o) than in controls (32.27o) corresponding with
an almost fourfold increased risk associated with sCD30
levels >Z}UlmL as compared with sCD30 levels <20U/
mL (Table 2). The results obtained from logistic regression
were in agreement with the results from cross-tabulation.
Smoking, age, sex and CMV titre were not confounders of
the relationship between sCD30 and atopic disorders. In
addition, none of these covariates was a signifìcant predictor
of case status. After controlling for smoking, age and
gender, the coefficient of binary sCD30 and its significance
decreased only slightly. The age, gender and smoking-
adjusted OR associated with sCD30 > 2}UlmL was 3.7
(957o CI  1 .7 -9 .1 ) .

Relationship between sCD30 levels and atopic disorclers

Based on categories derived from previous evaluations of
sCD30, the linear trend test, after adjusting for age, sex and
smoking, was not significant (Table 2; P:0.57).

Total serLtm IgE levels as a predictor o.f sCD30 levels

The relation between sIgE and sCD30 levels is shown
graphically in Fig. 2. Log sIgE levels were a moderate but
significant linear predictor of log sCD30 levels. Adjusted for
age, sex and smoking, log sCD30 levels increased with log
sIgE levels,0.19 log U/mL per log kU/L sIgE (957o CI
for the slope 0.12-0.26 log U/mL). When cases and
controls were evaluated separately, log sIgE levels did not
significantly predict log sCD30 levels in either group.

Interaction of sCD30 levels and eosinophil counts

Elevated eosinophil counts were a significant predictor of
case status. After adjusting for age, sex and smoking,
elevated eosinophil counts were associated with a l l.1-
fo ld increased r isk (OR 1 LJ,95o/a CI 2.5-55.1).  Eosinophi l
counts were a weak confounder of the association between
sCD30 and case status. When eosinophil counts were
additionally controlled, the relative risk of atopic disorder
associated with elevated sCD30 levels decreased from an
OR of 3.1 to 3.2. The interaction term of sCD30 binarv and
eosinophil count was not significant.

Interaction of sCD30 levels and family historv of all.erg1,

Family history was a very strong and significant predictor of
case status. Adjusted for age, sex and smoking, positive
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Table 1. Selected subiect characteristics
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Fig. 1. Distribution of sCD30 levels among cases and controls by
age.

family history was associated with a 8.6-fold increased risk
(OR 8.6, 95Va CI3.3-22,5). If family history was negative,
sCD30 levels > 2}UlmL were a strong predictor of case
status (OR 4.2,  957o CI 1.5-11.9).  I f  fami ly history was
positive, the association between sCD30 levels > 20UlmL
and case status was weaker (OR 2.5,957o CI0.5-13.3).  The
difference could be due to chance.

Discussion

This is the first report on a controlled study evaluating the
biological marker sCD30. A significant difference in sCD30
levels between atopic and nonatopic blood donors was
demonstrated. The reliability of the average of two sCD30
determinations was high. After categorizing the continuous
sCD30 measurements into two categories with a cut-off
level of 2}UlmL, the reliability decreased but the agreement
was still good [26]. When the authors further examined

'One case with missing value exclucled. 2Current smoking status
(on average at least one cigarette per day: yes/no). rDesensibiliza-

tion with allergen. asx I : seeds, grasses, trees, cat and dog epithelia,
Clcrclosporiurn, Derntatophagoider. 'fx-5: egg white, milk, flour,
fish, peanut, soybean. "special IgE antibodies towards mites
(n: l) ,  and mites an<i weeds (n: l , ; .  TVarious common aeroal ler-
gens (n -21), seasonal allergic rhinitis together with atopic der-
matitis (n:2), seasonal allergic rhinitis together with asthma
( n : 2 \ .

Characteristic Number 17c)
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n : 5 9
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t 8 -24
25-34
35-49
-50-65
Sntok ingt '2
No
Yes
CMV titre in bloocl
No
Yes
Familt' history of ttllergv
No
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I
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> 10,000/mL
< 10,000/mL
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.i1sE (kU/L)
0-50
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300-399
400-499
> 500
Specific IgE antibodies
Not detectable
Common aeroallergensa
Common food ul lergens' '
Otheró
Allergic svmptzms
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Seasonal allergic rhinitis
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Asthma
Atopic dermatitis
Mult iple al lergensT

36 (60.0)
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24 (40.1)
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42 (71.2)

2 (3.4)
s7 (e6.6)
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l  l  ( 1 8 . 3 )
12 (20.0)
7  ( n . 1 )
8  (  1 3 . 3 )
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22 (36.7)
1  ( 1 1 . 7 )
3 (s.0)
3 (s.0)

25 (41.1)

3l  ( -52.s)
28 (47.s)

24 (40.7)
r7  (28 .8)
l  l  (  1 8 . 6 )
7  ( n . 9 )

31 (62.7)
22 (31.3)

44 (74.6)
ts (2s.4)

s 2  ( 8 8 . 1 )
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s7 (e6.6)
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-5e (100.0)

Not tested

s9 ( r00 .0)
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Table 2. Estimated odds ratios (OR) and 9570 confidence intervals (Cl) for the association between sCD30 and atopyr and for the
relationship between sCD30 levels and atopy

sCD30 (U/rnL) Cases t r  t1  l .  iV :  60 Contro ls  n  (7o\ .  N:59 Crude OR t9 .s% Cl i Ad.iusted'OR (957o CI)

Assoc'ialion betv:een sCD-10 and ctfoltv

0 -  l 9 2 1  ( 3 s . 0 )
>20 39  (65 .0)
Relutionship between sCD30 levels und utopy

40 (67.8)
t9  (32 .2)

40 (67.8)
l0 (20.0)
-5 (8.s)
4  (6 .8 )

t (  )
3 .9  (  r  .8 -8 .4 )

l  ( - )

2 . 8  (  l  . t  - 7  . 2 )
2 .0  (0 .6 -7 .3 )
- 5 . 0  ( r . 5 - r 7 . 3 )

I  ( - )
3 . 1  ( 1 . 9 - e . l )

I  ( - )

2.6  0 .0 -6 .9 )
1.9 (0.-5-7.0)
4 . 9  0 . 1 - 1 7 . 5 )

0 -  l 9
20-49
50-99
> 100

2 r (3s.0)
20 (33.3)
7  ( n . 7 )

t2 (20.0)

rslgE = 100kU/L. presence/history of al lergic symptoms,
excluded because of missins value for smoking.

and specifìc IgE response. -Adjusted for age, sex and smoking: one case

whether increasing levels of sCD30 above 20 U/mL were
related to an increasing risk of atopy, no significant trend in
risk could be established.

The case group was not a random sample of all eligible
atopic blood donors and subjects with severe atopic symp-
toms were not permitted to donate blood. Selection bias
would occur if the relation between sCD30 levels and atopy
was different in the selected cases from that in subjects with
severe allergic symptoms or in subjects whose sera were no
longer available because they had been used in a previous
study [23]. There is no reason to assume that the relationship
found in the curent study would be overestimated: (a) the
prevalence of sCD30 among the atopic blood donors
sefected as cases 65ah) was similar to that observed
(617a) in the pilot study of 24 patients with uncharacterrzed
allergies from another clinic; (b) selection of serum samples
from atopic blood donors in the previous study on sCD23

[23] was not based on either sIgE or sCD30 levels; and (c)
the level of sIgE is not a stable marker for subjects with
atopic disorders, and in this study no linear association was
seen between sCD30 and slgE. lf the missing sera had
particularly high sIgE levels and these subjects were indi-
viduals with atopic dermatit is who had high sCD30 levels,
the current findings may in fact underestimate the associa-
tion between sCD30 and atopic disorders. The risk estimate
would also be biased towards the null i f atopic subjects
suffering from severe allergic symptoms had particularly
high sCD30 levels.

Due to the reimbursement procedure for blood donors in
Germany, the sample from this study is not representative.
The prevalence of elevated sCD30 levels among controls,
particularly in the youngest age group, was much higher
than anticipated which should result in an underestimation
of the true relative risk. As CD30 is expressed afier viral
stimulation l5-7,191 and subjects with HIV, hepatit is C,

hepatit is B, and CMV were excluded. a high prevalence of a
virus such as EBV [5,16] might be an explanation for the
elevated sCD30 levels among the younger age groups of
blood donors. In previous studies where sCD30 levels
among controls were considerably lower. the population
base for the selection of controls was not described

15-14,28-331. Few controls with very high sCD30 levels
were also reported by Bengtsson l29l and co-workers.
Information on the distribution of sCD30 levels in a larger
population-based sample and a random sample of patients
attending an allergy clinic are needed to further evaluate the
positive predictive value of the sCD30 ELISA in the target
population.

The presence of elevated sCD30 serum in atopic indi-
viduals supports init ial in vitro fìndings tl9l Afier the
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Fig. 2. Scatter plot of sCD30 levels and slgB levels.
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conduct of this study, the presence of CD30 [31,32,34], and
elevated sCD30 levels [28-33] were reported in patients
with dermat i t is  [28-31,34],  asrhma [32].  asrhma and/or
allergic rhinit is [33] but not in parients with uncharacterized
respiratory atopic disorders [301. The presence of cellular
132,341 and soluble [28,31] CD30 was related to clinical
scores of disease activity in atopic dermatit is 128,31,341 and
disease severity in asthma [321. Yet. no correlation between
sCD30 and disease activity was reported in two studies
129,321. The value of sCD30 as a marker to monitor disease
activity in different atopic disorders should be evaluated in a
larger longitudinal study where the association of sCD30
levels with onset of disease, symptom scores, and interven-
tion is further investigated.

About 42o/o of cases reported cornbined allergies which is
in keeping with 37o/c as reported in another German study
for multiple sensitization to allergens 135|. The association
between elevated sCD30 levels and specifìc type of allergic
disease should be evaluated in a larger study on allergic
disorders with a diverse spectrum of disease types.

Both environmental and genetic factors are important
causes of atopy. Prevalence of family history of allergy
among cases in this study was 53olo which is comparable
with the prevalence (55ah) in a study among German school
children [36]. Family history did not confound the associa-
tion of sCD30 and atopy. Elevated sCD30 ler,els were more
prevalent among cases with a negative family history of
allergy than cases with positive family history (64a/o vs
34a/o) but the results could be due to chance. Stratif ication on
sCD30 in a study on genetic factors of atopy might enhance
the ability to detect main effècts in subgroups of the study
population.

The association of sCD30 with two clinical f-eatures of
atopic disorders: eosinophil ia and elevated slgE levels was
also investigated. Eosinophil ia was a stron-q and signifìcant
predictor of atopy. As the risk of atopic disorder associated
with sCD30 levels := 20Ulml- was sti l l  more than threefold
increased after adjusting for eosinophil count. sCD30 seems
to be a predictor of atopy which acts mainly independent of
elevated eosinophil counts. No linear relationship between
sIgE and sCD30 was detected beyond the association
between sCD30 and case status. A l ink between high sIgE
levels and CD30 is known from Hodgkin's disease [24].
Consistent evidence of a l inear relationship between CD30
and sIgE in atopic disorders is lacking [29,30,331. A
comelation between slgE and CD30 mRNA was shown in
patients with allergic symptoms [33] but no corelation
between sIgE and sCD30 was found in patients with
atopic dermatit is [29,30].

Results fiom this study demonstrate that sCD30 can be
detected in vivo during the course of a conditions where IL-
4 is produced. Recent in vitro investigations have shown
that CD30 is preferentially associated with TH2 responses
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because the expression of CD30 by activated T cells is
dependent of IL-4 [211. With this case-control approach and
the investigation of disease prevalence, the authors were
unable to test for a causal relationship between sCD30
levels and atopic disorders. The results are consistent with
the hypothesis that sCD30 is involved in the pathogenesis of
atopic disorders. The findings indicate that sCD30 might be
a useful marker of atopy in cornbination with other factors to
confirm an atopic aetiology and to monitor disease activity.
Moreover, blocking of the CD30/CD30 L signalling pathway
rnay lead to new therapeutic approaches.
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