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Increased serum soluble ST2 in asthmatic children and recurrent early
wheezers

Mi Ae Chu, Hyung Jik Lee, Eun Joo Lee, Suk Jin Hong, Hye Jin Park, Kye Hyang Lee, Hai Lee Chung

Department of Pediatrics, Catholic University of Daegu School of Medicine, Daegu, Korea

Purpose: Soluble ST2 (sST2) has been reported to regulate Th, response. In this study, serum levels of sST2 and other cytokines were
measured in recurrent early wheezers and asthmatic children. We aimed to investigate if there are any differences or similarities in
Th1 orTh2 response between those two patient groups.

Methods: Fifty-nine patients admitted with exacerbation of wheezing or asthma were enrolled. Two patient groups were defined:
children with atopic asthma (=6 years, n=21) and recurrent early wheezers (< 2 years, n=38). Recurrent early wheezers were di-
vided based on their atopic status: 19 were atopic and 19 were nonatopic. sST2, interleukin (IL) 33, IL-5, and interferon (IFN)-y were
measured in serum samples collected on admission. Cytokine levels in both patient groups were compared with their age-matched
controls and evaluated the relationship with blood eosinophils, serum IgE levels, and also with the severity of symptom.

Results: sST2 and IL-5 were significantly increased both in asthmatic children (P=0.02, P=0.004) and recurrent early wheezers
(P=0.01, P=0.001) compared to their age-matched controls. IL-5 was significantly higher in atopic wheezers compared with non-
atopic wheezers (P=0.04). Severity score showed a positive correlation with sST2 and IFN-y in asthmatic children, but only with
IFN-y in early wheezers. There was an inverse correlation between sST2 and blood eosinophil counts both in asthmatic children and
atopic recurrent wheezers.

Conclusion: Our study suggests that sST2 might regulate allergic inflammation by suppressing eosinophilia and play an important
role in pathophysiology of acute exacerbation of wheezing or asthma both in asthmatic children and early wheezers. (Allergy Asthma
Respir Dis 2013;1:314-320)
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lis, MN, USA), IL-33 (Enzo Life Sciences Inc., Farmingdale, NY,
USA), IL-5 (Abcam, Cambridge, UK). ELISA Z749| 5}8kx]=
sST2+= 5 pg/mL, IFN-y2 8 pg/mL, IL-33-2 1.7 pg/mL, J18|3L
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Table 1. Demographic findings and serum cytokine levels in patient groups and age-matched controls

Young children group

Older children group

Variable Pvalue : : P-value
Recurrent wheezer (n=38) Control (n=15) Atopic asthmatic (n=21) Control (n=15)

Age, mean (range) 10.8 (8-24)* 12.3 (11-24)* 0.800 9.1(6-14) 86(8-12) 0.800

Male sex, n (%) 24(63) 7 (46) 0.200 16(76) 8(53) 0.300

Blood eosinophils (/mL) 215+235 177121 0.400 400+418 152+ 82 0.200

IL-33 (pg/mL) 385.+£379 127121 0.200 219+228 193+17.9 0.600

sST2 (pg/mL) 786.4+4415 462.3+212.1 0.010 733.6+406.4 4405+163.3 0.020

IL-5 (pg/mL) 22+35 08+04 0.001 34451 1.0£04 0.004

IFN-y (pg/mL) 174129 16.7+8.1 0.700 138+16.5 87+49 0.600

Values are presented as mean + standard deviation unless otherwise indicated.

IL, interleukin; sST2, soluble ST2; IFN, interferon.

*Months. "Years.

Table 2. Demographic findings and cytokine levels in atopic and nonatopic wheezers

Variable Atopic wheezer (n=19) Nonatopic wheezer (n=19) Pvalue

Age (mo), mean (range) 104 (8-24) 11.8(9-24) 0.4000

Male sex, n (%) 13(68) 11(58) 0.2000

Parental allergic disease, n (%) 11(58) 2(10) 0.0040

Severity score, median (range) 2(0-4) 2(0-4) 0.8000

Wheezing relapse, n (%) 12(63) 16 (84) 0.3000

Total serum IgE (kU/mL) 286.6+2532 349+211 0.0001

Blood eosinophils (/mL) 248+7263 182+204 0.4000

IL-33 (pg/mL) 37.3+426 3794539 0.6000

sST2 (pg/mL) 697.5+263.8 875.3+561.8 0.9000

IL-5 (pg/mL) 25+39 1.9+3.1 0.0400

IFN-y (pg/mL) 16.5+14.6 1824113 0.9000

Values are presented as mean + standard deviation unless otherwise indicated.
IL, interleukin; sST2, soluble ST2; IFN, interferon.
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Table 3. Demographic findings and serum cytokine levels in patients with vs. without wheezing relapse after discharge

Patients with relapse (n=28) Patients without relapse (n=10) Pvalue
Age (mo), mean (range) 10.2 (8-24) 10.6 (8-24) 08
Male sex, n (%) 16(57) 5(50) 0.7
Severity score, median (range) 2(0-4) 2(0-4) 0.2
Atopic patients, n (%) 12 (43) 7(70) 0.3
Blood eosinophils (/mL) 222+ 247 176+204 06
Total serum IgE (kU/L) 139.8+218.1 255.0+1917 0.1
IL-33 (pg/mL) 62.3+66.4 37.1+495 0.2
sST2 (pg/ml) 8219+4131 696.2+479.9 0.2
IL-5 (pg/mL) 25+4.1 13+04 09
IFN-y (pg/mL) 196+13.9 148+76 05

Values are presented as mean + standard deviation unless otherwise indicated.
IL, interleukin; sST2, soluble ST2; IFN, interferon.

Table 4. Correlation between severity score and each cytokine level in two pa-
tient groups

Recurrent wheezer (n=38) Atopic asthmatic (n=21)

r Pvalue r Pvalue
IL-33 0.09 020 042 0.200
sST2 0.04 0.80 0.63 0.004
IL-5 022 020 0.16 0.500
[FN-y 0.35 0.03 0.46 0.030

IL, interleukin; sST2, soluble ST2; IFN, interferon.
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0.6, P= 0.7, respectively) (Table 1).
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