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Heterogeneity of asthma according to systemic inflammatory pattern in
children

In Suk Sol, Yoon Hee Kim, Hee Seon Lee, Min Jung Kim, Yoon Ki Han, Young A Park, Kyung Won Kim, Myung Hyun Sohn, Kyu-Earn Kim

Department of Pediatrics, Institute of Allergy, Severance Biomedical Science Institute, Brain Korea 21 Project for Medical Science, Yonsei University College of
Medicine, Seoul, Korea

Purpose: Asthma is a chronic airway inflammation. We evaluated whether systemic inflammatory patterns could reflect the nature
of airway inflammation. We assessed characteristics of asthma according to systemic inflammatory patterns.

Methods: A total of 413 children with asthma were enrolled in the study. Four systemic inflammatory patterns were classified ac-
cording to eosinophil and neutrophil counts in peripheral blood. Children with neutrophil count>5,000/uL were defined as the
NEU" group, those with neutrophil count <2,720/uL as the NEU* group. The intermediate group with neutrophil count between
2,720/uL and 5,000/uL was excluded from the study. Children with eosinophil > 650/uL were defined as the EOS" group, those with
eosinophil count < 240/uL as the EOS”® group. The remaining patients were excluded from the study. The characteristics of asthma
include pulmonary function test results, bronchodilator response, airway hyperresponsiveness, and atopy.

Results: The EOS" group had a lower PCy (provocative concentration of methacholine causing a 20% fall in forced expiratory vol-
ume in 1 second [FEV:]), a lower FEV;, and a higher immunoglobulin E level rather than the EOS® groups, although there were no
significant differences between the NEU" and NEU® groups. The eosinophil percentages of the induced sputum samples were
higher in the EOS™ group than the EOS group and correlated with blood eosinophil counts.

Conclusion: Eosinophilic inflammation was related to characteristics of asthma and sputum eosinophils. However, neutrophilic in-
flammation reflected neither asthma features, sputum neutrophils, nor eosinophilic inflammation. Further studies on blood neutro-
phils involving asthma phenotypes in terms of more specific characteristics of asthma should be needed in children. (Allergy Asthma
Respir Dis 2014;2:165-170)
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0] 47} FLo 7 HEatalr) Table 1. Characteristics of children with asthma (n=113)
Parameter Value

6) S/ 24 Age (yr) 7.3(6.2-10.1)

EAEA-S IBM SPSS Statistics ver. 20.0 (IBM Co., Armonk, Mal.e sex 70(61.9)

H AN HEE Holl 23] White blood cell counts (/pL)
NY, USA) ] ]‘0:] O]' ]:]- o‘ITIL s ]t = OX]'C__ Neutrophil count 5,160 (2,360-6,175)
i} 7 H A H(mean + standard deviation) 2 A8} 01, H] Eosinophil count 240(115-875)
A B E Hol= A= o471t /\Pﬂ 9] 7F W€ (median Methacholine challenge (n=113)
[interquartile range]) = IEA|SIATE T o 7F H-A0] A+ Student PC<16mg 106(93.8)
t-test TE+= chi-square testS A-8-5}%1 1L, HP@H’- Hig Hol== PCZ,O (mg) el
% L . = Laslol o o Maximal BD response (n=109)

g7l thotot= Mann-Whitney testS A-8-5HIE: 4719 222 % Change in FEV: = 12% 39(358)
W5 5940 2 v|ush -9 M58 B4 chi-square testE ©] % Change in FEV; 7.30(2.15-135)
—9—‘5}- ]XJ-H— -,—i—— _‘EO]-‘L—‘—: '?‘JE Kruskal-Wallis test%— /\]-—g— Total IgE (IU/mL) 3325(128.3-8438)
aF5ik P3ro] 0.05 vk ) EA|H 0 2 9-0)5t 70 2 319ch Atopy 9(829)

Values are presented as median (interquartile range) or number (%).
PCa, provocative concentration of methacholine causing a 20% fall in FEV;; FEV;,
forced expiratory volume in 1 second; BD, bronchodilator; IgE, immunoglobulin E.

Table 2. Characteristics of children with asthma according to systemic inflammatory pattern

. Noneosinoiphilic pattern Eosinophilic pattern
Characteristic - Pvalug*
NEU"/EQS"® (n=26) NEU"/EQS® (n=33) P-value NEU/EOS" (n=25)  NEU"/EQS" (n=29) P-value

Age (yr) 74(59-10.1) 79(6.3-9.7) 0499 8.1(6.3-10.6) 6.6(6.1-10.1) 0410 0.882
Male sex 15(57.7) 19(57.6) 0.993 16 (64.0) 20(69.0) 0.700 0.323
SPT (n=36) 3(37.5) 12(92.3) 0.007 7(100) 7(87.5) 0.333 0.102
Specific IgE 12(50.0) 33(79.3) 0.025 21(100) 24(96.0) 0.354 <0.001
Total IgE (IU/mL) 123 (44-215) 270(93-507) 0.060 582 (330-1,033) 679(312-1,127) 0.559 <0.001
PCx(mg) 5.21(3.36-9.58) 453(2.62-9.72) 0.431 2.29(1.53-4.39) 5.08(2.17-8.36) 0.069 0.015
Induced sputum (n=91)

Neutrophil (%) 38.5(23-76) 495(31-75) 0.396 29.0(11-43) 435(27-58) 0.094 0.060

Eosinophil (%) 1(0-5.8) 1(0-95) 0918 10.5(3-27) 75(1-24) 0.482 <0.001
ECP (ug/L) 9.01(5.8-13.7) 135(8.9-41.0) 0.465 55.5(32.8-102.0) 65.5(35.4-118.0) 0.684 <0.001

Values are presented as median (interquartile range) or number (%).

NEU®, low neutrophil count pattern; NEU", high neutrophil count pattern; EOS®, low eosinophil count pattern; EQS®, high eosinophil count pattern; SPT, skin prick test; IgE, im-
munaglobulin E; PCx, provocative concentration of methacholine causing a 20% fall in forced expiratory volume in 1 second; ECP, eosinoiphil cationic protein.

*Eosinophil pattern vs. noneosinophil pattern.
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Fig. 1. The correlation of blood neutrophil counts and sputum neutrophil concentration (A), blood eosinophil counts and sputum eosinophil concentration (B) in children
with asthma. Blood easinophil counts show a tendency to be correlated with sputum eosinophil concentration, while blood neutrophil counts were not correlated with

sputum neutrophil concentration. = Spearman correlation coefficient.

Table 3. Spirometry in children with asthma according to their systemic inflammatory pattern

o Noneosinoiphilic pattern
Characteristic

Eosinophilic pattern

NEU/E0S°(n=26)  NEU"/E0S°(n=32) P-value NEU®/EQS" (n=25) NEU"/EQS" (n=28) P-value Fualue
Spiromtery
FEV: (% predicted) 1004+125 98.2+204 0.627 937+142 952+157 0.71 0.127
FVC (% predicted) 905+26.0 992+187 0.526 96.0+149 975+129 0.683 0.693
FEF2275% (% predicted) 905+26.0 7744264 0.065 69.8+19.7 705+253 0.907 0.007
FEVi/FVC (%) 88586 85.1+£99 0.178 83.1+84 829486 0923 0.035
Maximal BD response
% Change in FEV; 6.8+7.1 6.0+£10.2 0.757 11.3+82 114488 0973 0.003
% Change in FEFzs%75% 232+254 208+216 0.700 328+288 30.8+243 0.792 0.040

Values are presented as mean + standard deviation.

NEU"®, low neutrophil count pattern; NEU", high neutrophil count pattern; EOS", low eosinophil count pattern; EOS®, high eosinophil count pattern; FEV;, forced expiratory vol-
ume in 1 second; FVC, forced vital capacity; FEFzs+75%, forced expiratory flow at 25%—75% of vital capacity; BD, bronchodilator.

*Eosinophil pattern vs. noneosinophil pattern.
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