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Basic research on eosinophil subsets to aim a precision medicine for severe
eosinophilic asthma

Kawayama, Tomotaka
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In a comparison of subsets based on the eosinophil surface antigens
differences between asthma and control groups, the percentages of induced sputum CD62L-positive,
CD69 and CD62L-positive, CD34-positive, CD69 and CD34-positive, and CD62L and CD34-positive cells in

eosinophils in the asthma group were significantly lower than those in the control group. In
peripheral blood, the percentage of CD62L-positive cells in eosinophils in the asthma group was
significantly lower than that i1n the control group. The percentage of CD69-positive cells in induced
sputum eosinophils was significantly negatively correlated with FEV1/FVC ratio, and the percentages
of CD62L-positive, CD62L and CD69-positive, or CD69 and CD34-positive cells were significantly
negatively correlated with asthma control test scores in patients with asthma.
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Asthma Control
n=34 n=15 P value
Women, n (%) 25 (73.5) 6 (40.0) 0.1
Age, yrs 58.0 + 14.1 47.9+11.0 0.0179
Body mass index, kg/m? 225+4.1 220+27 0.7
Disease severity, mild/moderate/severe, n 9/11/14 N/A
Asthma control test, points 19.0+54 N/A
Comorbidity, n (%)
Eosinophilic sinusitis 22 (64.7) 0 (0) <0.0001
Neutrophilic sinusitis 2 (5.9) 1(6.7) 0.9
Allergic rhinitis 1(2.9) 4(26.7) 0.0259
Eosinophilic otitis media 1(2.9) 0 (0) 1.0
Lung function tests
FVC, L 2.82+0.83 4.13+1.00 <0.0001
%FVC predicted, % 93.7+15.9 107.8 + 13.6 0.0045
FEV,, L 1.77 £0.72 3.26 £ 0.77 <0.0001
%FEV, predicted, % 729 +221 104.5 + 15.3 <0.0001
FEV4/FVC ratio 0.62 +0.16 0.79 £ 0.07 0.0003
FENO, ppb 98.7 £ 67.2 22.1+16.1 0.0002
serum total IgE levels, IU/mL 346.1 £419.1 139.2 + 308.8 0.1
Sputum
Total cells count, x10° cells/mL 3.37 +5.39 1.93+2.85 0.3
Eosinophils differentiation, % 41.2 +£33.9 0.3+0.5 <0.0001
Eosinophils count, x108 cells/mL 9.77 +1.53 0.06 +0.09 0.0186
Blood
White blood cells count, x108 cells/mL 6.52 +1.92 5.53 +1.03 0.1
Eosinophils differentiation, % 12.7+9.8 28+1.9 0.0004
Eosinophils count, x10° cells/mL 917.1 £ 1,078.8 160.1 £ 110.2 0.0097
MCh-PCy, mg/mL 0.52 +1.34 >16.00 <0.0001
MCh-PC20 /% geometric mean + SEM TZFl L 7=,
W 38 @ @ 87 . %FEV1 predicted, percentage predicted value of FEV1; %FVC predicted,

percentage predicted value of FVC; FENO, fractional exhaled nitric oxide; FEV1, forced expiratory
volume in one second; FVC, forced vital capacity; MCh-PC20, provocative dose of methacholine
causing a 20% fall in FEV1; N/A, not available; ppb, parts per billion; SEM, standard error of the
mean.
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Asthma Control
% of eosinophils n=234 n=15 P value
Induced sputum, %
CD69 positive cells 76.5+16.7 68.7 +20.3 0.2
CD62L positive cells 38.4+19.9 71.1+23.1 <0.0001
CD69 and CD62L positive cells 27.5+15.3 55.5 £ 26.6 <0.0001
CD34 positive cells 9.2+11.1 31.1+21.7 <0.0001
CD69 and CD34 positive cells 22.5+16.2 46.5 + 26.9 0.0004
CD62L and CD34 positive cells 8.8+11.0 35.8+25.8 <0.0001
Peripheral blood, %
CD69 positive cells 10.3£6.1 8.7+57 0.4
CD62L positive cells 96.7 + 3.0 98.8+0.2 0.0070
CD69 and CD62L positive cells 11.0+6.8 10.3+6.1 0.7
CD34 positive cells 28+24 28+21 0.9
CD69 and CD34 positive cells 29145 1.3+1.9 0.2
CD62L and CD34 positive cells 41+34 42+26 0.9
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n=34 n=34 n=234 n=234 n =18 n=16
Induced sputum
CD69 positive cells, % 0.00 0.22 -0.12 -0.37 -0.35 -0.39
(1.0) (0.2) (0.5) (0.0308) (0.2) (0.1)
CD62L positive cells, % -0.41 -0.02 0.18 0.30 -0.32 -0.15
(0.0150) (0.9) (0.3) (0.1) (0.2) (0.6)
CD62L and CD69 positive -0.45 0.10 0.13 0.11 0.14 -0.31
cells, % (0.0071) (0.6) (0.5) (0.5) (0.6) (0.2)
CD34 positive cells, % -0.35 -0.14 -0.02 0.14 0.21 -0.38
0.1) 0.4) (0.9) (0.4) 0.4) (0.2)
CD62L and CD34 positive -0.35 -0.10 0.02 0.15 0.16 -0.35
cells, % (0.1) (0.6) (0.9) (0.4) (0.5) (0.2)
CD69 and CD34 positive -0.39 0.09 0.17 0.18 0.12 -0.33
cells, % (0.0257) (0.6) (0.4) (0.3) (0.6) (0.3)
Peripheral blood
CD69 positive cells, 0.15 0.08 -0.03 -0.14 -0.46 -0.14
% (0.4) (0.7) (0.8) (0.4) (0.1) (0.6)
. -0.09 0.05 0.28 0.33 -0.44 0.25
CD62L positive cells, %
(0.6) (0.8) (0.1) (9.1) (0.1) (0.3)
CD62L and CD69 positive 0.14 0.20 0.04 -0.11 -0.47 -0.18
cells, % (0.4) (0.2) (0.8) (0.5) (0.0482) (0.5)
CD34 positive cells, 0.18 0.06 -0.15 -0.23 -0.31 -0.28
% (0.3) (0.7) (0.4) (0.2) (0.2) (0.3)
CD62L and CD34 positive 0.16 0.27 -0.04 -0.22 -0.30 -0.34
cells, % (0.4) (0.2) (0.8) (0.2) (0.2) (0.2)
CD69 and CD34 positive 0.20 -0.03 -0.13 -0.17 -0.48 -0.06
cells, % (0.3) (0.9) (0.5) (0.4) (0.0456) (0.8)
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