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Analysis of clinical features of adult asthma according to blood basophils
and their association with cytokines in exhaled breath condensate

Ji-Su Shim, Min-Hye Kim, Young-Joo Cho

Department of Internal Medicine, College of Medicine, Ewha Womans University, Seoul, Korea

Purpose: Although basophils are major effector cells involved in asthma, their pathophysiological role in asthma remains uncertain.
In this study, we investigated the relationship between blood basophils, clinical features in asthmatics, and cytokines in exhaled
breath condensate (EBC) which could be noninvasively obtained.

Methods: A total of 13 adult asthmatics were prospectively enrolled. We obtained information on demographics, asthma control
levels, history of acute exacerbation as well as the asthma control test and Quality of Life Questionnaire for Adult Korean Asthmatics
(QLQAKA) scores. Peripheral blood and EBC samples were collected, and pulmonary function test was also performed. The associa-
tion between blood basophil count and clinical feature and severity of asthma or inflammatory cytokines in EBC was analyzed.
Results: The percentage of blood basophils was positively correlated with that of blood eosinophils (Spearman r=0.665, P=0.013).
The number of acute exacerbations was significantly larger (1.2+ 0.6 vs. 5.3+ 5.8, P=0.049) in the group with blood basophils =50
cells/pL, while the QLQAKA score was lower (68.8+ 7.9 vs. 49.0+ 12.0, P=0.028). There were no significant differences in age, atopy
status, smoking history, and forced expiratory volume in 1 second according to blood basophil count. Blood basophil count was
positively correlated with interleukin-33 (IL-33) (r=0.651, P=0.016) and IL-17 (r=0.732, P=0.004) in EBC.

Conclusion: Blood basophils may be associated with frequent asthma exacerbations and lower quality of life due to asthma. IL-33
and IL-17 may be the key mediators that stimulate basophils to participate in the pathogenesis of asthma. (Allergy Asthma Respir Dis
2020;8:119-126)
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Table 1. Baseline characteristics of the study subjects (n=13)

Characteristic Value
Age, mean (yr) 602+144
Male sex 3(23.1)
Onset of asthmatic symptoms (yr) 459+172
Age at asthma diagnosis (yr) 486+16.4
Duration of asthma treatment (yr) 51+6.7
Other allergic diseases

Atopy 8/12(66.7)

Allergic rhinitis 9(69.2)

Aspirin hypersensitivity (AERD) 1(7.7)
Family history of allergic disease 8(61.5)
Smoking history

Never smoker 10(76.9)

Ex-smoker 3(231)

Current smoker 0(0)
Body mass index (kg/m?) 238+24
Laboratory findings

WBC (/L) 9,366.2+4,363.7

Eosinophil (/L, %) 226.0+246.1(29+29)
Basophil (/pL, %) 376+246(04+02)
Serum total IgE (IU/mL) 484.9+538.2

ACT scores (total 25) 212+34

(QLQAKA scores (total 85) 64.2+12.1

Pulmanary function test
FEV; (%opredicted, mL)
FVC (%predicted, mL)
FEV:/FVC ratio (%)

Positive BDR

759+17.8(1,879.2£573.1)
83.1£19.2(2,5439+813.0)
744162
6/10 (60.0)

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

AERD, aspirin-exacerbated respiratory disease; ACT, asthma control test; QLOAKA,
Quality of Life Questionnaire for Adult Korean Asthmatics; FEV, forced expiratory
volume in 1 second; FVC, forced vital capacity; BDR, bronchodilator response.
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Table 2. Differences in clinical features of asthma according to the number of basophils (n=13)

Variable Basophil <50/uL (n=10) Basophil >50/pL (n=3) Pvalue
Age (yr) 598+14.3 61.3+18.0 0.937
Male sex 2(20.0) 1(33.3) 1.000
Onset of asthmatic symptoms (yr) 457+18.7 46.7+14.0 0.811
Age at asthma diagnosis (yr) 485+182 49.10+10.8 0.811
Duration of asthma treatment (yr) 48+76 6.3+12 0.161
Other allergic diseases

Atopy 6/9(66.7) 2/3(66.7) 1.000

Allergic rhinitis 7(70.0) 2(66.7) 1.000

Aspirin hypersensitivity (AERD) 0(0) 1(33.3) 0231
Family history of allergic disease 7(70.0) 1(33.3) 0510
Smoking history 1.000

Never Smoker 8(80.0) 2(66.7)

Ex-smoker 2(20.0) 1(33.3)

Current Smoker 0(0) 0(0)
Body mass index (kg/m?) 23427 250+02 0.161
Laboratory findings

WBC (/pL) 8,759.0+4,4939 11,390.0+3,922.4 0.161

Eosinophil (%) 31+29 22+34 0.692

Eosinophil (/uL) 237.8+251.8 186.5+2739 0573

Serum total IgE (IU/mL) 593.4+606.1 193.3+179.5 0.571
Budesonide equivalent ICS dose (ug/day) 510.0+230.0 633.3+202.1 0.496
Current asthma control state, well:partly:un-controlled 8:0:2(80.0:0:20.0) 0:2:1(0:66.7:33.3) 0.014*
No. of acute exacerbations in previous year* 12+06 53+58 0.049
Hospitalization (general ward) 2(20.0) 2(66.7) 0.203
Steroid burst treatment 8(80.0) 3(100) 0510
Absence from work due to asthma 0(0) 2(66.7) 0.038*
Pulmonary Function Test

FEV; (%opredicted) 758+204 76.0+5.3 0.692

FVC (%predicted) 852+21.1 76.0+105 0217

FEVi/FVC (%) 722+45 81.7+6.1 0.049*
Positive BDR 4/7(57.1) 2/3(66.7) 1.000
ACT scores (total 25) 218435 190+26 0.161
QLQAKA scores (total 85) 68.8+79 49.0+12.0 0.028*

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

AERD, aspirin-exacerbated respiratory disease; WBC, white blood cell; ICS, inhaled corticosteroids; FEV;, forced expiratory volume in 1 second; FVC, forced vital capacity; BDR,
bronchodilator response; ACT, asthma control test; QLQAKA, Quality of Life Questionnaire for Adult Korean Asthmatics.

*P<0.05.
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Table 3. The association between blood basophil count and inflammatory cyto-
kines in exhaled breath condensate (EBC)

Cytokine in EBC Spearman r P-value
IL-4 0.144 0638
IL-5 0.235 0.440
IL-10 0223 0.464
IL-13 -0.139 0.650
IFN-y -0.061 0.844

IL, interleukin; IFN, interferon.
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