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Correlations of induced sputum eosinophils with blood allergic markers
in pediatric asthma and eosinophilic bronchitis

Bae Gyun Park,' Hyeona Kim,' Jung Eun Kwon,' Dong Sub Kim,' Jae Young Choe,” Ji Young Ahn,’? Bong Seok Choi'

'Department of Pediatrics, School of Medicine, Kyungpook National University, Daegu; 2Department of Emergency Medicine, School of Medicine, Kyungpook
National University, Daegu; *Department of Pediatrics, Yeungnam University College of Medicine, Daegu, Korea

Purpose: Induced sputum eosinophil count is useful for the evaluation and diagnosis of asthma and eosinophilic bronchitis (EB).
The aim of this study was to evaluate the correlation of induced sputum eosinophil count with various allergic indicators, including
the peripheral blood eosinophil count, in pediatric asthma and EB.

Methods: From May 2014 to July 2018, 126 children visited Kyungpook National University Children’s Hospital, and underwent
methacholine bronchial challenge test and sputum induction. Peripheral blood eosinophil counts, serum eosinophil cationic pro-
tein (ECP), serum total IgE, immunoCAP for inhalant allergens, and skin prick test were performed in the study subjects.

Results: In the asthma group, the eosinophil count of induced sputum correlated with peripheral blood eosinophils (r=0.279, P=0.043).
The concordance rates of sputum and peripheral blood eosinophil count in the asthma and EB groups were 64.1% and 25.7%, re-
spectively. The number of eosinophils in the sputum also correlated with serum total IgE, ECP, and specific IgE to Dermatophagoides
farinae, Dermatophagoides pteronyssinus, and Aspergillus in the asthma group.

Conclusion: The number of eosinophils in the induced sputum correlated with peripheral blood in the asthma group. However, a
third of subjects were discordant. Therefore, we need to keep in mind the possibility of discordance when predicting the degree of
airway eosinophilic inflammation using the peripheral blood eosinophils. In EB, the number of induced sputum eosinophils did not
correlate with the number of peripheral blood eosinophils, which may be attributed to the difference in mechanism. Further studies
are warranted. (Allergy Asthma Respir Dis 2020;8:220-226)
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=8Itk 34 E0] IgESA = Dermatophagoides farinae (D. fa-
rinae), Dermatophagoides pteronyssinus (D. pteronyssinus), Al-
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farinae, D. pteronyssinus, Acarus siro, Tyrophagus, cat dander,
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2. ZF 2 LHO| M| UMX|ES 2| St

RAZONH REAT TATEE9] 37} oo a5
A 20] Z7F o] AR|E-2- 64.1%SATHFig. 1A). =21
A 3 TR0 SEAT 4 Aolo] o] ATiaAS Bl
T A}ATHr=0.279, P=0.043) (Fig. 1B). = SAHLES
FALOFo] 2T (r= 0,309, P= 0.031), 8% % IgE (r= 0309, P=
0.031), D. pteronyssinus©l] gt 0] IgE (r=0.512, P<0.001), D.
farinaeo]] T3+ £0] IgE (r=0.380, P<0.001), Aspergillus©l| T3t
50| IgE (r=0.445, P=0.002)= 2|3t 9] AIE &21g

J mg{_" 1-011 l-oh

Characteristic Asthma (N=53) EB (N=35) Others (N=38) Pvalue
Male sex 31(58.49) 24 (68.57) 24 (63.16) 0.687
Age (yr) 12.86+15.28 10.73+3.49 10.63+357 0.962
Body mass index (kg/m?) 20.00+3.89 19.47+3.67 - 0.707
Sputum eosinophil (%) 15.35+23.68 15.33+14.89 0.16+0.49 <0.001
Peripheral blood total eosinophil count (/mm?’) 58.87+503.52 406.29+261.32 299.21+426.51 <0.001
ECP (pg/L) 51.47+50.98 47.24+49.08 3423+39.97 0.141
Serum total IgE (IU/mL) 676.36+842.34 619.62+655.75 277.88+374.33 0.005
D. pteronyssinus specific IgE (IU/mL) 18.70+29.68 21.98+30.84 10.66+19.86 0121
D. farinae specific IgE (IU/mL) 3050+38.24 39.84+43.07 22.28+33.83 0121
No. of positive skin prick test 362+3.93 3.77+4.80 2.05+£252 0.253
No. of atopic subjects 42/50 (84.0) 32/35(91.42) 28/38(73.68) 0123

Values are presented as number (%) or mean + standard deviation.

EB, Eosinophilic bronchitis; ECP, easinophil cationic protein; D. pteronyssinus, Dermatophagoides pteronyssinus, D. farina, Dermatophagoides farina; IgE, immunoglobulin E.
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Table 2. Comparison of eosinaphilic asthma and noneosinophilic asthma

Variable eBA(N=26)  neBA(N=27) Pvalue
Male sex 17(65.38) 14(51.85) 0401
Age (yr) 11.76+4.17 1393+21.16 0610
Body mass index (kg/m?) 20.29+4.16 19.99+3.88 0.789
Sputum eosinophil (%) 31.13+25.64 015046  <0.001
Peripheral blood total eosinophil 689.62+619.36 334.81+£272.18 0.009
count (/mm?)
ECP (ug/L) 67.40+54.34  36.18+4324  0.031
Serum total IgE (IU/mL) 822.18+903.96 536.37+77091 0.239
D. pteronyssinus specificIgE (IU/mL) ~ 27.10+33.72 11.00+2357  0.065
D. farina specific IgE (IU/mL) 4081+40.72  21.05£3395  0.080
No. of positive skin prick test 431+3.38 2.81+4.31 0.033
No. of atopic subjects 25/26(96.15)  19/26(73.08)  0.030
FVC 96.27+£1010  9493+17.36 0733
FEV, 8962+1157  9274+1992 0490
FEVi/FVC 80.04+8.74 84.28+7.62 0.065
FEF2s0-75% 8408+26.63 100.78+4283  0.096
PCx 431+467 490+4.58 0.651

Values are presented as number (%) or mean + standard deviation.

eBA, eosinophilic bronchial asthma; neBA, noneosinaphilic Asthma; ECP, eosinaphil
cationic protein; D. pteronyssinus, Dermatophagoides pteronyssinus, D. farina, Der-
matophagoides farina; FVC, forced vital capacity; FEV;, forced expiratory volume in
1 second; FEFs-75%, forced expiratory flow at 25%—75% of FVC; PCz, concentration
of methacholine required to decreased FEV; by 20%; IgE, immunoglobulin E.

Table 3. Comparison of eosinophilic asthma and eosinophilic bronchitis

Variable eBA (N=26) EB(N=35  Pvalue
Male sex 17 (65.38) 24(6857) 0503
Age (yr) 11.76+4.17 10.73+3.49 0.303
Body mass index (kg/m?) 20.29+4.15 19.53+3.74 0.463
Sputum eosinophil (%) 31.13+2564  1533+1489  0.008
Peripheral blood total eosinophil 689.62+619.36 406.29+261.32 0.036
count (/mm?)

ECP (ug/L) 6740+5434  4724+4908  0.146
Serum total IgE (IU/mL) 822.18+903.96 619.62+655.75 0.322
D. pteronyssinus specificIgE (IU/mL) ~ 27.10+£3372  21.98+3084  0.564
D. farinae specific IgE (IU/mL) 4081+40.72  39.84+4307 0934
No. of positive skin prick test 431+3.38 377480 0.628
No. of atopic subjects 25/26(96.15)  32/35(91.42)  0.509
FVC 96.27+10.10 101.34+13.34  0.115
FEV; 89.62+1157 10250+11.22 <0.001

FEVi/FVC 80.04+8.74 87.07+5.90 0.001

FEF2575% 84.08+26.63 117.22+32.39 <0.001

PCa 431+467

Values are presented as number (%) or mean + standard deviation.

eBA, eosinophilic bronchial asthma; EB, eosinophilic Bronchitis; ECP. eosinophil cat-
ionic protein; D. pteronyssinus, Dermatophagoides pteronyssinus, D. farina, Derma-
tophagoides farina, FVC, forced vital capacity; FEV:, forced expiratory volume in
1 second; FEFse7s%, forced expiratory flow at 25%—75% of FVC; PCy, concentration
of methacholine required to decreased FEV: by 20%.
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Fig. 1. (A) Concordance between sputum eosinophils and blood eosinophils in
asthma group. (B) Positive correlation between sputum eosinophils and blood
eosinophils in asthma group. (C) No correlation between sputum eosinophils
and blood eosinophils in eosinophilic bronchitis group. (D) Concordance be-
tween sputum eosinophils and blood eosinaphils in eosinophilic bronchitis
group. The white area is the concordant area and the gray area is the noncon-
cordant area between the sputum eosinophil and the serum total eosinophil
count.
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Fig. 2. Comparison of eosinophilic asthma and noneosinophilic asthma. (A) The incidence of atopy is higher in eosinophilic asthma than noneosinophilic asthma. (B)
The eosinophil cationic protein level is higher in eosinophilic asthma than noneosinophilic asthma. (C) The serum total eosinophil count is higher in eosinophilic asth-

ma than noneosinophilic asthma.
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Fig. 3. Comparison of eosinophilic asthma and eosinophilic bronchitis. (A) Sputum eosinophil count is higher in eosinophilic asthma than eosinophilic bronchitis. (B)
Peripheral blood eosinophil count is higher in eosinophilic asthma than eosinophilic bronchitis.
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