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2-1-1 2-1-1
1,000 2,000 15
70 1.7 90
15
1.8 90
50
Shima 2003
50
2-1-1
2-1-1

3% 4% 3% 4%

15 90% 2320 1766 1.8 90% 1037 791
80% 1684 1282 80% 754 576

70% 1292 984 70% 580 443

60% 1000 762 60% 451 345

50% 765 583 50% 347 266

1.6 90% 1688 1286 1.9 90% 854 652
80% 1226 935 80% 622 475

70% 942 718 70% 479 366

60% 731 557 60% 373 285

50% 560 427 50% 287 220

1.7 90% 1297 989 2.0 90% 720 550
80% 943 719 80% 524 401

70% 725 553 70% 404 309

60% 563 430 60% 315 241

50% 432 330 50% 243 186




1,000 2-1-2
10

80 >80
2-1-2
(3)Two-Stage
Two-Stage
One-Stage
1,000 2,000
3,000 Two-Stage
( )
( )
(4)
10
1,000
2,000 Two-Stage



2-2

1)

17

50
,000

DEP
DEP
DEP
16
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DEP
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4.1

50
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8,0009/km/day
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2-2-1

0-50m (
DEP 8,000 g/km/day !

[ ] [ ]
5,883 360 6.1% H17 1 1
4,023 290 7.2%
3,337 150 4.5%
5,856 150 2.6%
5,247 120 2.3%
5,491 120 2.2%
1,382 110 8.0%
3,639 100 2.7%
6,747 90 1.3%
1,253 80 6.4%
3,425 80 2.3%
1,375 40 2.9%
280 30 10.7%
1,690 30 1.8%
1,776 30 1.7%
2,089 30 1.4%
783 20 2.6%
1,151 20 1.7%
1,652 20 1.2%
1,879 20 1.1%
2,352 20 0.9%
1,301 10 0.8%
1,058 0 0.0%
1,707 H17 1 1
1,441

210 3.6%
1,237
1,408
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0-50m (
DEP 8,000 g/km/day !

[ ] [ ]
1,830 100 5.5% H16 10 1
2,333 90 3.9%
1,867 30 1.6%
2,143 30 1.4%
1,286 0 0.0%
1,952 0 0.0%
1,296 0 0.0%
3,130 130 4.2% H17 1 1
1,723 70 4.1%
1,701 60 3.5%
1,864 60 3.2%
2,187 50 2.3%
1,547 40 2.6%
2,577 30 1.2%
680 20 2.9%
1,097 20 1.8%
1,317 20 1.5%
2,481 10 0.4%
1,772 0 0.0%
1,425 0 0.0%
2,206 0 0.0%
2,972 0 0.0%
1,976 0 0.0%
1,159 0 0.0%
1,502 0 0.0%
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0-50m (
DEP 8,000 g/km/day !

[ ] [ ]
1,622 70 4.3% H17 4 1
1,372 50 3.6%
1,774 50 2.8%
1,128 30 2.7%
1,282 30 2.3%
1,466 20 1.4%
806 10 1.2%
749 10 1.3%
2,164 10 0.5%
2,423 10 0.4%
471 0 0.0%
860 0 0.0%
468 0 0.0%
1,087 0 0.0%
466 0 0.0%
1,587 0 0.0%
322 80 24.8% 12
620 50 8.1%
776 50 6.4%
2,333 50 2.1%
537 30 5.6%
891 30 3.4%
274 20 7.3%
588 20 3.4%
614 20 3.3%
633 20 3.2%
789 20 2.5%
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0-50m (
DEP 8,000 g/km/day

[ ] [ ]
788 10 1.3% 12
1,270 10 0.8%
1,524 10 0.7%
787 0 0.0%
1,542 0 0.0%
445 0 0.0%
797 0 0.0%
1,271 0 0.0%
1,240 0 0.0%
482 0 0.0%
1,743 0 0.0%
1,140 0 0.0%
1,292 0 0.0%
677 60 8.9% 12
957 60 6.3%
1,841 50 2.7%
1,406 40 2.8%
802 20 2.5%
2,051 20 1.0%
752 10 1.3%
2,085 10 0.5%
2,339 0 0.0%
893 20 2.2%
4,646 70 15%  [H12 10 1
850 30 3.5 (H15 10) !
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0-50m
DEP8,000g/km/day
[ ] [ ]
5,883 360 6.1
4,023 290 7.2
3,337 150 4.5
3,148 110 35
8,173 250 3.1
16,506 480 29
9,450 270 2.9
8,377 390 4.7
4,881 210 4.3
63,778 2,610 4.1
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Ref- 1

J. Mattes (USA)

Circadian variation of exhaled NO and urinary Eosinophil Protein X

in asthmatic and health children.
Pediatric Research 2002, 51 (2): 190-4

21 NO u-EPX
FEV1%

20 )
u-EPX NO 7 7

(cos)
(log u-EPX, p=0.0001; log NO, p=0.0001)
FEV1% (p=0.01)
u-EPX

NO

u-EPX (p=0.0001), log

(Log

NO (p=0.014))

u-EPX NO

Fig.2 & 3

Log EPX {pg/mmol]
26
24
22
20
1a{
1.8
14
12
10
o8l

IUAM IPM 4PM TPM IOPM IAM 4AM 7AM

Figure 1. Logarithm of urinary EPX ion in asthmatic and
nopasthmatic chan during the 21-h siudy period, Lines within the box

the boxes rep the 25th and 75th percentiles, and bars
repmsem the 10th and 90th percentiles. Curve represents the predicied circa-
dian rhythm based on the COSINOR model.

Log FeNO [pph] ' oy
2U4 3

10AM IPM 4PM 7PM 10PM 1AM 41\M 7AM

Figure 2. Logurithm of FeNo in asthmatic and thrati
children during the 21-h swudy period. Lines within the bax represent the
medians, boxes represent the 25th and 75th percentiles, and bars represent the
10th and 9th iles. Corve icted emreadiun thythm
based on the COSINOR model.

prescats the p

FEV1 [%)

— e T

IOAM 1PM 4PM M mm I.AM 4AM 7AM

Figare }. FEV, % in asthmatic and i thmatic children during
the 21-h smdy period. Lines within the box represent the medians, boxes
represent the 25th and 75th pereentiles, md bars represent the 10th and 90th

iles. Curve rep the | thythm based on the
COSINQR model.
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Ref-2

K. Storm  (German)

Circadian variation of urinary eosinophil protein X in asthmatic and
healthy children.

Clinical and Experimental Allergy, 1999, 29: 1497-1501

22 16 u-EPX

u-EPX
(179.7%97.3 vs. 60.9240.7 ug/mmol, p=0.0001)
(114.5457.1 vs. 53.4429.0 ug/mmol, p=0.0001)
Table 2

Table 2. Circadian variation of EPX excretion

Stable asthmatics (n=22) Nonatopic nonasthmatics (n = 16)
Moming Afternoon Morning Afternoon
Mean % sp* Mean * sp* P-value Mean = sp* Mean * sp* P-value
EPX excretiont 179.7 £ 973 60.9 + 40.7 0.0001 1145 £ 57.1 534290 0.0001
(pg/mmol creatinine) (41.0-375.3) (14.7-123.2) (20.3-211.6) (16.3-114.7)
Urinary EPX 15123 = 735.8 430.6 £ 4236 0.0001 1259.9 + 760.0 537.3 > 562.0 0.0005
(ng/L) {463--2758) (86-1607) (257.0-2614.4) (107.8-2330.5)
Urinary creatinine} 1020+ 284 84,1 £436 0.06 1252+456 111.4 £64.3 0.10
(mg/100 mL) (52.2-132.3) (11.7-152) (58.7-231.1) (29.5-250.0)

* Data is represented as means = sp and range (5-95% quantiles) in parentheses. 1EPX excretion: ratio EPX/creatinine. $Creatinine
(mg/100 mL) % 0.088 = creatinine (mmol/L)

@ 1999 Blackwel] Science Ld, Clinical and Experimental Allergy, 29, 1497-1501




Ref-3
Ferdousi HA  (Norway)

Seasonal differences of peak expiratory flow rate variability and
mediators of allergic inflammation in non-atopic adolescents
Pediatr Allergy Immunol 2001, 12: 238-246

61 11 16 )

u-EPX 43 ug/mmol (95%CI 40-61)
58 ug/mmol (95%CI 59-93) (p=0.003)
Fig.2
1000 < = 1000
300 4 (=] - 300

100 - L 100

pgi

30 A

Q
Ol 3 —é 0
00

g
yg/mmol

p—1 | Fbo00

fkd Gk akd *

B AS B AS B AS B AS
s-ECP s-EPX s-MPO u-EPX/u-creatinine
Fig. 2. Serum levels of eosinophil cationic protein (s-ECP), cosinophil protein-X (s-EPX), and myeloperoxidase (s-MPO).

were significantly higher (p =0.001), and the eosinophil protein X/urinary creatinine {u-EPX/u-creatinine) ratio was
significantly higher (p = 0.003), during the birch pollen season than in the autumn.




Ref-4

K. Storm  (German)

Circadian variation of urinary eosinophil protein X in asthmatic and
healthy children.

Clinical and Experimental Allergy, 1999, 29: 1497-1501

@) 21 (45 157 ) U-EPX
(b) (5.4 148 ) 3 u-EPX
u-EPX
(@) (124.7%84.6 vs. 53.4429.0 ug/mmol, p=0.0001)
(b) (233.2%+174.5 vs. 75.8%+59.5 ug/mmol, p=0.02)
Table 3
Table 3. EPX ion (urine spol ples in the afternoon) in chronic and acute astl ics before and after treatment and in controls
Chronic asthmatics (n =21) Acute asthmatics (n=7)
Before After P-value Day of admission 3 months after discharge P-value Nonatopic
Mean = sp* Mean + sp*  for difference Mean * sp* Mean + sp* for difference nonasthmatics (n= 16}
EPX excretiont 1247 = 846 875619 0.02 2333+1745 T5.8+£59.5 0.02 534 £29.0
(pg/mmol creatinine) (43.1-217.5) (24.8-209.6) (82.7-589.1) (24.4-196.3) (16.3-1 14..7}
Urinary EPX 993.6 + 1189.5 617.1 =4335 0.19 1281.4 £935.1 TBRS5 + 4549 0.22 537.3 + 5620
(ug/L) {64.1-4013.0) (154.8-1382.6) (123.0-2477.8) (269.2-1365.0) (107.8-2330.5)
Urinary creatinine 856+ 588 043543 041 66.1 £47.5 1441+ 734 0.03 1114 =643
(mg/100 mL} (9.3-194.2) {37.4-183.0) (16.9-140.0) (50.0-236.8) (29.5-250.0)

*Data is represented as means = sp and range (5-95% guantiles) in parentheses. TEPX excretion: ratio EPX/creatinine
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Ref-5
T. Frischer

(Austria)
Ambient ozone exposure is associated with eosinophil activation in

healthy children.
Clinical and Experimental Allergy, 2001, 31: 1213-19

(1SAAC

NO2

2 2

I [ ] 3
= = = =
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(b) u-EPX

) III
o_I Ill.ll.-__;_-
0 20 40 &0 B0 mmmmmmmmzwmmmm
U-EPX
u-EPX
(c) u-EPX
u-EPX
u-EPX (0.007 ug/mmol per ppb ozone;
SE: 0.02; p<0.001)
r;_;“?w S
. Iy _
:E 2l ’7[—"n.s. —{
50 24
= § 15
th
5 ogsd
§ 04— " - : -

0-21.6 21.6-32.7 32.7-42.2 42.2-52.3.
Ozone levels (ppb), 30 days prior to visit

Table 3, Results of multiple linear regression on LogU-EPX/creatinine (adjusted for site as a random variable). n = 778

All children Children at site July—August 1997
Independent - A — .
variable Estimate SE P-value Estimate SE P-value
Gender male 0.16 0.047 0.0007 0.23 0.105 0.03
Atopy + 0.37 0.05 0.0001 0.37 0.13 0.004
Ozone (30-days mean) 0.007 0.0018 0.0001 0.014 0.004 0.0003




Ref-6
Oymar K (Norway)

Urinary eosinophil protein X in children with asthma: Influence of atopy and

airway infections.
Pediatr Allergy Immunol, 2001, 12: 34-41

u-EPX

170 ( 69 ,12 179 )
79 (41,1 165 )
64

Table 3. Urinary eosinophil protein X [U-EPX) and total eosinophil count in children with asthma

U-EPX Eosinophil count
Patient group Number of patients {pg/mmol of creatining} (= 10%1
Acute asthma 51 132; 71-195° 0.38: D10-065
Atopic 7 156; 113-253*1 0.42; 0.12-0.79
Non-atopic 24 102; 56-1682 0.28: 0.10-0.48
Chreric asthma 113 93; 46-1495% ND
Atopic 83 110; 65-162"¢ ND
Non-atopic 5 B0; 39-123 ND
Symptomatic 437 100; 57-158% ND
Asymptematic 77 91 41=-146; ND
FEV) <B5% 30 114; 58-224" =+ ND
FElh 2 85% 30 74, 46-113 ND
Controls 38 54, 40-82 ND

Fesulls are expressed as median and quartiles. FEV, forced expiratory volume in 1 50 ND. not determined,
*p <0001 compared with controls. .

tp <005 compared with non-atapic children

Ip <0.05 compared with controls,

§p <001 compared with eontrels

“p =0.01 compared with non-atopic children

**p <005 compared with children with FEV, = 85%.

Table 5. Urinary eosinophil protein X {U-EPX} in children with infections

Patient group No. of patients W-EPX fug/mmol of creatining)
Przumania 1% 207; 191-280"1

Laryngitis 25 109, B5-1612

Fhinitis 19 172, 123-754*

Controls 4 62 41-33

Fesulis are expressed 2s median and uartiles.
*p <0007 compared with controls.

+p <001 compared with laryngitis

Ip <001 compared with controls




Ref-7

J. Mattes (Sweden)

NO in exhaled air is correlated with markers of eosinophilic airway
inflammation in corticosteroid-dependent childhood asthma.

Eur Respir J, 1999, 13: 1391-95

NO ECP EPX (u-EPX)
: 1“]-:
25 (112 §
9 (128 ) g . .
E L ] .' L]
201, o
“HEE L2 SRR
o ia ™ :
> 19 e o
NO £ oD
=] s
u-EPX (r=0.42, p=0.03) 104 ; | ,
0 10 . 20 30
- Exhaled NO ppb
Fig. 2. - Correlation bet the tration of exhaled nitric oxide

(in parts per billion (ppb)) and the levels of urinary cosinophil proicin X
excretion (EPX; in pg-mmol mntmma ,on 3 ]ug scale) in asthmatic
(®; 1=25) and {C; n=9) ch

1.=0.42, p=0 03 and nonatopic children r.=w0 .23, p-=0 55.
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Fig. 3  Correlation of spirometry measurements with Rint. n=284
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(r = 0.90, 0.91, 0.95)%D

2.1 17.9

(r=0

)
.91, 0.92 0.88)

1-2 2-3 1-3

Table.1 Correlation coefficients between the first and second Rint medians, second and
third Rint medians, and first and third Rint medians in all seven age groups.

n first and second| second and third|first and third

2-3 yrs 8 0.9 0.91 0.95
4-5 yrs 35 0.82 0.86 0.76
6-7 yrs 82 0.85 0.86 0.77
8-9 yrs’ 74 0.90 0.91 0.83
10-11 yrs 54 0.76 0.73 [
12-14 yrs 50 0.82 0.93 0.81

15-17 yrs 16 0.91 0.94 092
total 319 0.91 0.92 0.88

' ( We classified 319 subjects into seven age groups—2-3yrs 4-5yrs,8-Tyrs,8-9yrs,
10-11yrs, 12-14yrs, and 15-17yrs.

The Value represents the median of five breaths at each attempt The
measurement was performed continuously the third time.)

(r=-0.65)

Fig2-1 Fig.2-4

(r=-0.70)

(r=-0.60)

Rint

Ref-1)

Ref-2)

11

(-0.65)

Ref-1)

Rint . )
(kP1a.r‘lfs) —_— .

0.8
0.6
0.4

0.2
I |
L -

Baseline After-saline  After-B, stimulant
-»- Asthma group (n=37) e~ Control group (n=9)

Fig.2.a Comparison of interrupter respiratory re-
sistance (Rint) before and after inhalation of saline and
Bz stimulant. (baseline vs. B2 stimulant, mean + SD, *P
>0.0001)



nt (kPa/ifs)
o o =& ==
o e = N

& 04
0.2
o L i k.
0 5 10 15 20 0 50 100 150 200
Age (yrs) r=-065p<001 Height { cm) r=-070, p <001
Fig. 2-1 Correlation of age with Rint Fig. 2-2 Correlation of height with Rint

(kPa/lis)

Rint

0 20 40 60 80 0 0.5 1 1.5 2
Weight { Kg) r=-0.80, p<001 Body surface area(m?®) r=-0.65 p <001

Fig. 2-3 Correlation of weight with Rint Fig. 2-4 Correlation of body surface area with Rint

— : regression line according to age (Fig. 2-1), height (Fig. 2-2) , weight (Fig. 2-3), and
body surface area (Fig. 2-4)

n=319
Ref-1) ( ),
(Rint) : 2004, 18 (3):
263-269
Ref-2) ( ),
Interrupt Technique , 2002, 51 (11):
1131-1134
Ref-3) ( ),
2003, 52 (2/3): 326
Ref-4) ( ),

, 2005, 109 (1) :38-42
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3%

4%

3%

4%

15 90% 2320 1766 1.8 90% 1037 791
80% 1684 1282 80% 754 576
70% 1292 984 70% 580 443
60% 1000 762 60% 451 345
50% 765 583 50% 347 266
1.6 90% 1688 1286 1.9 90% 854 652
80% 1226 935 80% 622 475
70% 942 718 70% 479 366
60% 731 557 60% 373 285
50% 560 427 50% 287 220
1.7 90% 1297 989 2.0 90% 720 550
80% 943 719 80% 524 401
70% 725 553 70% 404 309
60% 563 430 60% 315 241
50% 432 330 50% 243 186
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2) 2005 2005

3) White JE. (1982) A two stage for the study of the relationship between a rare
exposure and a rare disease. American Journal of Epidemiology, 115, 119-128.
4) Zhao LP, S. Lipsitz. (1992) Design and analysis of two-stage studies. Statistics

in Medicine, 11, 769-782.
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