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Table 1 Characteristics of subjects stratified by age at onset
Age at onset, y
p-value * p-value **
A (16-19) B (20-39) C (40-59) D (60-)

No. of patients 188 1913 1,337 723
Sex ratio (M/F) 69/119 (0.58) 681/1,232 (0.55) 565/772 (0.73) 263/460 (0.57) 0.001 0.003
Age (y, mean =SD) 21.8+94 32480 508+7.3 68.5+6.0 <0.001 <0.001
Age at onset 174+11 298+5.3 488+59 67.3+5.8 <0.001 <0.001
(y, mean = SD)
Duration of asthma 43+92 26+65 21+47 12+25 0.030 0.204
(y, mean = SD)
ATA (%) 3/188 (1.6) 26/1,908 (1.4) 13/1,332 (1.0) 4/723 (0.6) 0.286 0.053
AR (%) 84/187 (44.9) 689/1,900 (36.3) 406/1,334 (30.4) 124/719 (17.2) <0.001 <0.001
AD (%) 41/187 (21.9) 220/1,900 (11.6) 54/1,334 (4.0) 12/719 (1.7) <0.001 <0.001
AC (%) 23/187 (12.3) 239/1,900 (12.6) 103/,1334 (7.7) 30/719 (4.2) <0.001 <0.001
Total IgE 759.8 +1,395 4812+15774 3289+714.5 298.7+791.7 <0.001 <0.001
(IU/ml, mean £ SD)
Mite-IgE positive (%) 71/107 (66.4) 744/1,356 (54.9) 296/1,039 (28.5) 96/634 (15.1) <0.001 <0.001
Cedar-IgE positive (%) 36/96 (37.5) 550/1,246 (44.1) 314/932 (33.7) 77/599 (12.9) <0.001 <0.001
Candida-IgE positive (%) 9/103 (8.7) 124/1,309 (9.5) 85/1,001 (8.5) 59/624 (9.5) 0.855 0.895
Atopic asthma (%) 81/107 (75.7) 933/1,362 (68.5) 498/1,043 (47.7) 169/634 (26.7) <0.001 <0.001
Eosinophil 495.7+532.8 280.0 =260.4 248.1+232.8 220.0+247.3 <0.001 <0.001
(/mm?3, mean = SD)
JGL step 22+06 22+06 23+07 24+07 <0.001 <0.001
(mean = SD)
%PEF (mean = SD) 87.0+184 879+572 886+422 85.0+20.1 0.222 0.344
Smoking status

Current smoker (%) 27/170 (15.9) 582/1,528 (38.1) 309/1,109 (27.9) 80/638 (12.5) <0.001 <0.001

Former smoker (%) 4/170 (2.4) 102/1,528 (6.7) 113/1,109 (10.2) 106/638 (16.6) <0.001 <0.001

Never smoker (%) 139/170 (81.8) 844/1,528 (55.2) 687/1,109 (61.9) 452/638 (70.8) <0.001 <0.001

* Differences in the distribution of continuous and discrete variables between groups were tested using the Kruskal-Wallis test

and chi-square test, respectively.

** Trend analyses were performed by using the Jonckheere-Terpstra test or Cochran-Armitage test.

JGL step: Asthma severity was based on the Japanese Guidelines for The Diagnosis and Treatment of Allergic Diseases 2007 (JGL
2007), and was classified as intermittent (step 1), mild persistent (step 2), moderate persistent (step 3), or severe persistent (step 4).

Cedar: Japanese cedar pollen; AR: allergic rhinitis; AC: allergic conjunctivitis; AD: atopic dermatitis; AIA: aspirin-induced asthma;

PEF: peak expiratory flow.
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Fig. 1 Relationship between age at onset of asthma
and asthma severity. The severity of asthma rose
with increasing age at onset. Severity of asthma was
compared with age at onset of asthma using the
Kruskal-Wallis test followed by the Holm correction.
Asthma severity was based on the Japanese Guide-
lines for The Diagnosis and Treatment of Allergic
Diseases 2007 (JGL 2007), and was classified as inter-
mittent (step 1), mild persistent (step 2), moderate
persistent (step 3), or severe persistent (step 4).
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Fig. 2 Relationship between asthma severity and age
at onset of asthma. Age at onset was positively asso-
ciated with asthma severity. Age at onset of asthma
was compared between severity groups by using
the Kruskal-Wallis test followed by the Holm correc-
tion. Asthma severity was based on the Japanese
Guidelines for The Diagnosis and Treatment of Al-
lergic Diseases 2007 (JGL 2007), and was classified as
intermittent (step 1), mild persistent (step 2), moder-
ate persistent (step 3), or severe persistent (step 4).
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Table 2 Characteristics of subjects stratified by asthma severity
JGL step p-value * p-value **
1 2 3 4

No. of patients 226 2834 908 184
Sex ratio (M/F) 73/153 (0.48) 1,044/1,790 (0.58) 363/545 (0.67) 92/92 (1.00) <0.001 <0.001
Age (y, mean + SD) 425+16.6 426+15.7 470+16.3 54.9+15.0 <0.001 <0.001
Age at onset 409+16.1 41.1+156 432+162 484+159 <0.001 <0.001
(y, mean = SD)
Duration of asthma 1.8+6.3 16+4.1 38+75 6.6+99 <0.001 <0.001
(y, mean = SD)
ATA (%) 1/225 (0.4) 15/2,826 (0.5) 23/907 (2.5) 7/184 (3.3) <0.001 <0.001
AR (%) 60/225 (26.7) 893/2,821 (31.7) 305/901 (33.9) 45/184 (24.5) 0.029 0.759
AD (%) 21/225 (9.3) 238/2,821 (84) 59/901 (6.5) 8/184 (4.3) 0.065 0.008
AC (%) 16/225 (7.1) 291/2.821 (10.3) 80/901 (8.9) 7/184 (3.3) 0.012 0.066
Total IgE 211.7+4121 3324+1,094.2 538.1+1,359.6 660.4 +1,668.8 <0.001 <0.001
(IU/ml, mean * SD)
Mite-IgE positive (%) 24/84 (28.6) 745/2,025 (36.8) 367/843 (43.5) 67/176 (38.1) 0.002 0.004
Cedar-IgE positive (%) 20/76 (26.3) 653/1,861 (35.1) 256/765 (33.5) 45/163 (27.6) 0.109 0.232
Candida-IgE positive (%) 3/78 (3.8) 151/1,955 (7.7) 96/823 (11.7) 26/173 (15.0) <0.001 <0.001
Atopic asthma (%) 33/84 (39.3) 1058/2,033 (52.0) 491/845 (58.1) 94/176 (534) 0.001 0.003
Eosinophils 2436 +239.4 212.9+204.7 339.9+339.1 439.8 +330.3 <0.001 <0.001
(per mm?, mean + SD)
%PEF (mean = SD) 98.8+9.9 95.9+56.8 745+11.2 495+10.2 <0.001 <0.001
Smoking status

Current smoker (%) 41/205 (20.0) 648/2,308 (28.1) 254/761 (33.4) 51/163 (31.3) <0.001 <0.001

Former smoker (%) 29/205 (14.1) 183/2,308 (7.9) 77/761 (10.1) 35/163 (21.5) <0.001 0.001

Never smoker (%) 135/205 (65.9) 1,477/2,308 (64.0) 430/761 (56.5) 77/163 (47.2) <0.001 <0.001

* Differences in the distribution of continuous and discrete variables between groups were tested using the Kruskal-Wallis test and

chi-square test, respectively.

** Trend analyses were performed by using the Jonckheere-Terpstra test or Cochran-Armitage test.

JGL step: Asthma severity was based on the Japanese Guidelines for The Diagnosis and Treatment of Allergic Diseases, 2007 (JGL
2007) and classified as intermittent (step 1), mild persistent (step 2), moderate persistent (step 3), or severe persistent (step 4).
Cedar: Japanese cedar pollen; AR: allergic rhinitis; AC: allergic conjunctivitis; AD: atopic dermatitis; AIA: aspirin-induced asthma;

PEF: peak expiratory flow.
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Table 3 Patient characteristics according to pretreatment status

Group A B C D p-value *1 p-value *2

No. 188 1913 1,337 723

Pretreatment — 179 (95.2%) 1,398 (73.0%) 968 (72.4%) 567 (78.4%) <0.001 0439

Pretreatment + 9 (4.8%) 515 (26.9%) 369 (27.5%) 156 (21.5%) <0.001 0439
Females

Pretreatment — 114 (63.6%) 904 (64.6%) 555 (57.3%) 369 (65.0%) <0.001 0.224

Pretreatment + 5 (55.5%) 330 (64.0%) 218 (59.0%) 92 (58.9%) <0.001 0.784

p-value *1 0.889 0.854 0.606 0.190

p-value *3 p-value *4

Age (y, mean = SD)

Pretreatment — 21.7+£96 303+54 489+64 67.8+6.6 <0.001 <0.001
Pretreatment + 229+51 38.1=10.7 55.7+8 705+5.3 <0.001 <0.001
p-value *5 0.036 <0.001 <0.001 <0.001

Age at onset (y, mean + SD)
Pretreatment — 174+11 30.1£5.2 488+59 67.8+6 <0.001 <0.001
Pretreatment + 179+09 288+54 48.7+59 65.7+5.1
p-value *5 0.182 <0.001 0.732 <0.001

Duration of asthma (y, mean £+ SD)
Pretreatment — 44+94 02+0.3 02+0.3 02+0.3 <0.001 0.619
Pretreatment + 39=31 9.3+99 71+68 48+36 <0.001 <0.001
p-value *5 0.025 <0.001 <0.001 <0.001

Total IgE (IU/ml, mean £ SD)
Pretreatment — 7447 +14175 4536 +1,667.5 297.6 +698.6 288.2+800.5 <0.001 <0.001
Pretreatment + 1,017.0 +988.8 541.6+1,3437 398.0 7439 33307639 <0.001 <0.001
p-value *5 0.271 <0.001 0.001 0.007

Eosinophils (/mm?, mean = SD)
Pretreatment — 4957 +532.8 271.7+268.9 214.0+209.5 200.5+193.0 <0.001 <0.001
Pretreatment + - 303.1 +232.1 355.0+267.4 283.0+369.2 0.033 0.316
p-value *5 - 0.045 <0.001 0.307

JGL step (mean = SD)
Pretreatment — 22%06 21+05 22+06 23+06 <0.001 <0.001
Pretreatment + 27+0.7 24=07 2608 27+0.7 <0.001 <0.001

p-value *5 0.024 <0.001 <0.001 <0.001

%PEF (mean = SD)
Pretreatment — 86.9+184 90.0 £ 64.0 90.5+46.3 84.8+189 0.268 0.634
Pretreatment + - 80.8+17.7 81.8+20.6 85.5+23.8 0433 0.230
p-value *5 - 0.013 0.028 0.809

The significance of difference was assessed by chi-square test and Kruskal-Wallis test (*1), and significance of trend was tested
by Cochran-Armitage test and Jonckheere-Terpstra test.

Abbreviations: IgE, immunoglobulin E; JGL, Japanese Guidelines for the Diagnosis and Treatment of Allergic Diseases; PEF, peak
expiratory flow; SD, standard deviation. *1 Chi-square test *2 Cochran-Armitage trend test *3 Kruskal-Wallis test *4 Jonckheere-
Terpstra test *5 Wilcoxon rank sum test

Table 4 Factors associated with asthma severity

Unstandardized coefficient Standard error Standardized coefficient t p-value
Duration (y) 0.022 0.002 0.206 11.074 <0.001
Onset age (y) 0.102 0.014 0.134 7131 <0.001
High total IgE 0.197 0.026 0.140 7474 <0.001
Current smoker 0.140 0.028 0.094 5.047 <0.001
Constant 1.940 0.044 44.038 <0.001

Factors associated with asthma severity were analyzed using multiple regression analysis. Factors that were signifi-
cantly associated with asthma severity were selected using a stepwise method. Asthma duration, total serum IgE,
smoking status, and age at onset were markedly associated with asthma severity. Age at onset was independently
associated with asthma severity.
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Abstract
Relationship between asthma severity and age at onset in Japanese adults

Kazuharu Tsukioka”, Shinichi Toyabe? and Kouhei Akazawa®
YNiigata Allergic Disease Research Institute/Tsukioka Clinic for Internal Medicine
?Department of Patient Safety, Niigata University Medical and Dental Hospital
Department of Medical Informatics, Niigata University Medical and Dental Hospital, Niigata University

Background : The relationship between age at onset of adult asthma and asthma severity has not been com-
prehensively investigated. Methods : A total of 4161 patients with asthma (1578 men) aged 16 years or older were
classified into 4 groups according to their age at asthma onset: group A (16-19 years), group B (20-39 years),
group C (40-59 years), and group D (>60 years). We examined the relationship between the age at onset and se-
verity of asthma among the 4 groups and analyzed factors associated with asthma severity. Results : The sever-
ity of asthma rose with increasing age at onset, and vice-versa. Factors associated with severity of adult onset
asthma were analyzed using multiple regression analysis. Asthma duration, total serum IgE level, smoking status,
and age at onset were strongly associated with asthma severity. Age at onset was independently associated with
the severity of adult-onset asthma. Conclusion : Our findings indicate that asthma severity is positively associated
with age at onset in patients with adult-onset asthma.



