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Improvement in lung function is associated with a decrease in serum

soluble CD30 in atopic infants

Only a minority of infants with recurrent or prolonged respiratory
symptoms will develop asthma. The development of asthma is
speculated to be associated with T-helper cell type 1 (Ty1) and type
2 (Ty2) lymphocyte activity imbalance, because an inappropriate
Ty2 response causes pulmonary inflammation, airway eosinophilia,
and airway hyperresponsiveness to various stimuli. In addition, in
asthmatic inflammation, Ty1 cells can contribute to Ty2-type re-
actions by promoting T-cell migration to the airways and by
enhancing T-cell-dependent IgE production in the airways.

CD26 and CD30 are membrane molecules expressed on acti-
vated lymphocytes. CD26 is a multifunctional surface glycoprotein
responsible for the degradation of interferon-y—induced chemo-
kines, and it is highly expressed on activated Ty1 cells. CD30 is a
glycoprotein that belongs to the tumor necrosis factor receptor
family, and its expression is upregulated and sustained especially in
activated Ty2 cells. At T-cell activation, the soluble forms of these
surface glycoproteins, sCD26 and sCD30, are released by proteolytic
cleavage to the blood stream.

Elevated levels of sCD26 in plasma have been found in patients
with atopic dermatitis and allergic asthma."? In contrast, sCD26 has
been found to be inversely associated with disease severity in pa-
tients with chronic eosinophilic pneumonia.

Increased levels of sCD30 in serum samples have been found in
patients with atopic dermatitis,” and an association between
elevated sCD30 and the severity of eczema has been observed.* In
addition, increased levels of serum sCD30 have been seen in pa-
tients with allergic asthma.* ® However, there are few reports on
the role of sCD30 in activity of asthma* or on the effect of inter-
vention on sCD30 levels.” Soluble CD26 and sCD30 are age
dependent, with serum levels of sCD26 increasing until adoles-
cence and sCD30 decreasing throughout childhood.” These factors
should be taken into account when evaluating the potential clinical
utility of these markers.

In our previous study, we found that budesonide therapy for 6
weeks improved lung function in infants with troublesome lung
symptoms, especially in those with atopy.® The purpose of the
present study was to clarify whether serum sCD26 and sCD30 levels
are linked to lung function changes and atopy in the same cohort.

The study subjects included 43 infants (median 12.4 months old,
range 3.7 to 25.9 months old) with persistent cough, recurrent
wheeze, or shortness of breath who were randomized to receive
budesonide or placebo for 6 weeks, as described previously in
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detail.® Before the intervention, the children were examined clini-
cally, and whole body plethysmography was performed.® In addi-
tion, serum samples were obtained for the determination of serum
sCD26 and sCD30, as described previously.®

The study was approved by the research ethics committee of the
regional university hospital. Before participation in the study,
written informed consent was obtained from the parents of all
children in the study.

To evaluate statistical differences between groups, the x? test or
Fisher exact test was used for dichotomous variables, and the
Kruskal-Wallis or Mann-Whitney U test was used to analyze
continuous variables. Correlations between continuous and/or
ordinal variables were determined using the Spearman rank cor-
relation test. The Wilcoxon signed ranks test was used to analyze
the difference between repeated measurements. Two-tailed tests
were used in all analyses. P values less than .05 were considered
statistically significant. Data were analyzed using IBM SPSS 19.0 for
Windows (IBM, Armonk, New York).

Baseline levels of serum sCD26 and sCD30 were within the
normal limits determined for 1- to 2-year-old children’ in most
children (98% and 70%, respectively). At baseline, serum sCD26 and
sCD30 levels did not differ between the intervention groups, and
there were no differences in baseline data, including age, sex, atopic
traits, clinical findings, or whole body plethysmographic mea-
surements, between the 2 intervention groups.®

Serum sCD26 or sCD30 levels did not correlate with age or
baseline lung function, but there was a significant negative corre-
lation between serum sCD26 and sCD30 (P = .038, rs = —0.318). In
addition, children with atopy (positive skin prick test reaction and/
or having atopic eczema, n = 22) tended to have higher levels of
serum sCD30 than those without atopy (n = 21, P = .050).

A general increase was seen between the sCD26 levels measured
before and after the 6-week intervention (P = .012), but the in-
crease was independent of atopy and intervention. In contrast,
serum sCD30 levels tended to decrease during the 6-week inter-
vention (P = .025). The median decrease in serum sCD30 was
greatest in children with atopy treated with budesonide (—53.1 IU/
mL), whereas in children with atopy treated with placebo and those
without atopy treated with budesonide or placebo, the respective
changes were —0.5, +16.2, and —19.2 IU/mL (P = .023). Moreover,
there was a significant correlation between the increase in specific
conductance and the decrease in serum sCD30 levels in children
with atopy (Fig 1). However, such a correlation was not seen in
children without atopy.

These results support the previous findings on sCD30 as a
possible marker of atopy. Conversely, serum levels of sCD26 could
not be shown to be associated with atopy or lung function, in
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Figure 1. Changes in serum soluble CD30 (sCD30) and specific conductance (sGaw) with regard to atopy.

accordance with a previous report.® The expression of high levels of
CD30 has been found to induce activation of a proinflammatory
transcription factor, nuclear factor-«B, resulting in enhancement of
inflammation.? Conversely, corticosteroids suppress inflammation
by inhibiting the action of nuclear factor-«B.'° Consistent with that,
and in line with previous intervention studies,'” the decrease in
serum sCD30 seen in our study was linked to the concurrent
improvement of lung function, especially in children with atopy
who received inhaled budesonide.

Our report is the first to show that the improvement of lung
function was associated with a decrease in serum sCD30 in young
children with atopy and troublesome lung symptoms. More studies
are needed to clarify whether sCD30 will be suitable as a biomarker
for therapy response.

In conclusion, levels of serum sCD30 tend to be higher in in-
dividuals with atopy. Improvement in lung function seems to be
associated with a decrease in sCD30 in children with atopy and
troublesome lung symptoms. The results imply that there are pe-
ripheral blood biomarkers that might reflect changes in underlying
asthmatic inflammation.
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