20702064

BEEHERIEHAEREE

TR 7 VIVF—KEZFTH -

=p=tligaie=E S

VPN AL LE=Y—TEBRD

WD Y DR L
HFXRXTFF - 7VanNy MEED

d

2 224F BE

fiks R 58

Al G

GEH T

mefEE K AR O #

234 (201 1) E£3H



H R
1. REMRERE
YTNIA LTS —EEDEROD Y HFOMFELETRTF K- 7YV F
B D ERRTSE
D /g 7 LR 1

Prevalence of Japanese cedar pollinosis in Tokyo: a survey conducted by the
Tokyo Metropoitan Government

S_ Nishihata, et al .............................................................................. 5
Olopatadine hydrochloride in children: efficacy and safety for perennial allergic
rhinitis

Klmihiro Okubo‘ et al ........................................................................ 9

Allergen Immunotherapy for Allergic Rhinitis

Klmlhlro OkUbO, et al ........................................................................ 18
HENER M E SR DR EWE AT TOME & FEEBTERTF P2 v
FROTHR 2 0 — Y OREITOW TORKG

The Induced Regulatory T Cell Level, Defined as the Proportion of IL-10+
Foxp3+ Cells among CD25+ CD4+ Leukocytes, Is a Potential Therapeutic
Biomarker for Sublingual Immunotherapy: A Preliminary Report

TakaShi FUjimura, et al ..................................................................... 25
Antigen-Specific Immunotherapy against Allergic Rhinitis: The State of the Art

TakaShi Fujimur& et al ..................................................................... 35
Reevaluation of pollen quantitation by an automatic pollen counter

Mutarifu Muradﬂ, et al ..................................................................... 46
AFIFHEBE IZB T 5P —RICEFHREICHT 505k

FRHT  BLeeeeerernenenrurnneerenemiioiinentre e s e et e e e e e ae e e s sbe b b e e e e e eeae e saanneas 52

Changes in Airway Inflammation and Hyperresponsiveness after Inhaled
Corticosteroid Cessation in Allergic Asthma

YOtarO Takaku, et al ........................................................................ 54
Allergen Immunotherapy in Asthma: Current Status and Future Perspectives

Makoto Nagata, et al ........................................................................ 60
RIGEREFAZ HERDEBIZOWTOT v — MRl

N T/ N RO P 65

VTN LTS —ERBOTROD ) FOMELEETRTFF - 7VanNVF
ik D IRIRBEZE

A X EE DQOL & EIRFE
FOEER, Ao everereereetemmmiiiiiiiiii ettt et s 79

Oy



Overexpression of glucocorticoid receptor- f in severe allergic rhinitis
Akiiro IShida, et al ........................................................................... 8‘7

Expression of glucocorticoid receptor spliced variants in lymphoma cell lines

VTPNE ALY —EREDEROD ) FOMELEFETRTFF - 7VanNVF
Wk ORI
— AFABEICN T 5 ETRTF FREREORIZHE T A5 —

Clinical pharmacology study of the corticosteroid nasal spray dexamethasone
cipecilate dexamethasone cipecilate (NS-126): examination of the durability of
efficacy in the nasal induction test

Minoru Gotoh’ et al ........................................................................... 98

Efficacy of Epinastine Hydrochloride for Antigen-provoked Nasal Symptoms in
Subjects with Orchard Grass Pollinosis

Minoru GOtOh,et al ........................................................................... 110
bl & CBERE TR O NZAEAHE DR HFERE
— 5 L HEIRREE & OBt -

FERE BB, L ooorereeenee e 119
AFLERHEIN S % H T RBEME QBRI X 2 BRRANR ORI & BRI THO
AR R

BH JET], M coeeeererreeroeene et 127
AFAERHE IR % 5 T stk
— BRIR DA & FHEVERIBIH] TR IC & % Sk ik -

i%E} EE‘]’ /ﬂjl .............................................................................. 137
A FARAE N B IR FRE DGR
FRIEL AT2E, L coovverrererememee e 144

UTNF A LEZY —REFOBEROEND FEMREEFETRSF K- 7V2,0 b

HE O BRRII5

TN—T2AF - & FHUFITH 3 5 KA M BRI B2 BT 5 i o HIE e
Iﬁﬂ ﬁjl[’jﬁ ....................................................................................... 150

Characterization of pollen antigen-induced IL-31 production by PBMCs in
patients with allergic rhinitis

................................................................................................... 152
201148 &/ FRIEHREBCT I

mﬁ%ﬁ’ )ﬂ-ﬂ ................................................................................. 166
FEEH 5 A720ne airway, one disease

Eﬂﬁjlﬁ‘lﬁ ....................................................................................... 172



TGF-f§ Signaling May Play a Role in the Development of Goblet Cell Hyperplasia in
a Mouse Model of Allergic Rhinitis

Yuhtui QUYang, et al «-----eereeeesesiommmretteteit e, 181
3 WHENEBEITREHRFREBODW & EH TR
- BEOERPOSRAEZILVI-DDIVEHEL Vb -
7 RE-ALei

ig m;ﬁ%’ 1’(‘3 ................................................................................. 188
A FIEMIE (B9 5 SNPREAT & SRR O R85 B AT
%Hi(ﬁ ....................................................................................... 195

LL5f  Directs the Translocation of Filamin A and SHIP2 to Sites of
Phosphatidylinositol 3,4,5-Triphosphate (Ptdlns(3.4,5)P3) Accumulation, and
Ptdlns(3,4,5)P3 Localization Is Mutually Modified by Co-recruited ShiP2*

Tetsuji TakabayaShi, et al ............................................................... 198

S2554X mutation in the filaggrin gene is associated with allergen sensitization in the
Japanise population

Cytokine
Takehiyo Yamad& et al .................................................................. 209

ﬁ%&%@?}jﬁib:ﬁg@é_%i ............................................................... 220



U7 N34 LEZS—TEREMBOBYHEOMRLEE TRTFE -7 U2/ AU FREDEEKENR

EEZBHFARRBIS(RET LN X—EBE T - LRTIRER)

SENREEE

A RARDH AAERKZEH SRR R
oHEEE K RS LB RS B BRI SR
] EF St 1 ) L1 R 5 K S e (= BT 20 B S R R B
MASEE TRRFRZEREFFAN T RRMER - FEEHIER A AR
wiE R AARERKRZEH B IRMEF # A
KHE i EERRFIPR N B
REBLEIS BHRFEFRE RIERF - SRR
1 LIS WERKRFER G E IR - BSRAAR
5 R ) ZEKFHEREGERHET
W& Z2)=:B N W R B SRR B8
SR AR I R B B MR R 2R
¥ 1%tk TRRFERZPRE FH A H RORHERL - SHERER RS A
XEE= TRRFRFEREFHER T LEGR - FERERFE
HIARE = BR FTRAFEREGE LA T AEGE - FEREEEER
I sEsL B EEFAF B R IRMER %
HRILE B EERKFER SRR
A AFE KRR i EEFREFREE R B2
FiA—Z B EERAEFR AR HED
IR E T EHKEH REEF - SHSESA R R
BT WHRFEE R - HEHARER
# WA EHRZH REMEFR - IHRESFHER
BrER B RSP H REER - RSP ET
FRIRHRE BILEH ARG TSRS — F—b)—F—
HOEET FR R NRRISF5EED
R —H WIBLRZER ST B B IRMER) - BRSRERSM B R AT
[Hih =N IR ARG H SIRMER - SRR B
HHES U= P— « - 2B
HRES

AXIEBHEORBERIZZNE CORMPOERELHEL . QUL BRHESND Z L BHA LM R, T 0
TeDBNT 5T LIRIBHIRRIEORBOMREEZ T2, BV T I TIWEER Y TAZAL DE=F—Th 5
B, MEMEICIY IVEELZHET L, BV TOREIXIEFICHEENRB VI R NE, £- X
FICKHERF ] TIIrE R AER I35 U R NO XN L 72, R X IERE 0 BEE&EF O#E Tk ORMDL3
IZISVNT 157216389 DT LV CIEMHE B ICARBI 201 U T2 ARTARIIBIRIE D T LA S L RS iR F ik
EETRETITON, AFEHT VAS U TORERIETIIE / FIAT20RBB[O L8, BERED
PBMC Ot /) 7 LV Chaol TORTHLMMNIR o, /NETOE TERERIEIISVIRERLE
B, DEREE TIHIEYFE L ZN/NE D oTe, ERMENR T TRERIEIREDHRL RS T,
RTF REFEFRIEIZONRPBD SRR, MLAVRIIIE SN, ZORTF REETFTTAREES
I Z OMRITMBFINGERA SN2 B, FEROTFTBD SRR oTz, TORTF FEERETIEE
LIZT7 Y an\y hOMREBHREDRERF L2THER 520,

A. WIEHER

ZFMAEBHEORBEAII - NE TORFIL, QO
LOELTIE, NNETORENEL Rh-TE T
TETHY, WTFhEEREDHEMZ SRR D,

L LIERER Y T2 A ATOBREDS LT
T EEESE, EREOCETICORNEZ &R
HEEND, VPNV EA AE=Z—TORIBELEY
AR L, S%BEMEA LT WIERRED FiE




MEEND, EERRUSNTOZNEDBRFHTD
R AT TOBER OB LMLETH B,
TEEME B O Hom B L OB EMORE S 1k
EED QOL 72L& HEERHETAEHTHY,
EBEDKBEFEICBVWTIZEER LD TH D,
S DIZH LWBFEO RS CIIABERIEICE T D
A=A LOFHNSEEND HOLH Y, A
kB A HAEE TR, XA XRRMTHIES o
— UL VERLRAPLETH D, HFTRE
BETIIRA., /DNETOREC, HUREEZXTF R
ICEBEHMA T RE ESHBOFH LWARIEDR R
DREEL 725 X ORETEITV 2,

B. FH&:

D VTNEALE=F—DORBEREOHE (F
A, KH)

EMERENOEE~Y M) o7 ZE2ERL, 20

MERXZFIA L TEBIEBRIERIC L L0

L —F ARMEHBER R IOV TR L, 1

Fri, B, B CY TAIA ATE=S —

(KH300)3 L ¥ — 7 280k fER % AV EIE

L 72 A X ERTREE OB 2 RET L7z,

@ FEEAX{CHIERSE O BRI RT (CKH)

F7r, BEEAXEEREOBKEIIBI B RT

oA FZEE (« BLOBZRERE), VARF

YBLOUNY N COREREGEEBFERICR

L,

@ AXTERHEREOR S NO BEORT (K
M)

A XIERRERER 7 BT, 26, e BIER, FEH2
fE L Ui, AFIEMMEEET & R, e
BRI L. WﬁNO&%U"%%:ﬁE%%
L7z, SEROBEEEFTL, 87 LAX B
HARTGA TR L TB RS T-FFRNO B E
I3, EEEH NO HIEH#25 NIOX MINO THIE L7,

@ EHIEREOFEFESTORE (B
ORMDL3 EEFIZEL T, AFIMERE. 3
7 LA —ERNZ & - T SNP 2TV U R 7
TV ERIELE, ORELZYRZT7 L% B
M B EFE A% ORMDL OEAKH, @
ORMDL3 DOFBHIRDFE, GORMDL3 DI
HEROFIE, @7 VABIFIRTOY A MIA v
£0EN, @7 VAR TORT 4T
Y UEEDRESL, BRI TR 5 BETOBEN
fEMT 2 et Uiz, @IGF DRI COEAM Y
IR L FE CRET L=,

® SBEFIEODREERFOT (MEF, HH)
SEERIERITE LOFERITOAX - v FIEHE
BHE LY PBMC 2#HE L, Cryj2® 5\ i Chao
2T 2 MR %, BIEP O IL-5 ZHE L7,
INEETREFROKRFMA S PBMC ZREE L,

Cryjl and Cryj2 T 12 l§fijt5# LU, IL-10 ZEA CDAT
HERE & IL-10 ZE4E CD14 Bt EEROEIS 2 BIE L
7ro E 7o, M IgG4,IL-17A, IL-31, IL-33 % ELISA
THIE L,
® EFTREREOFERONE (HH)
PR IECEIRE) - & TRERE - R TRER
EOIHERE L., L ERBEQRF) - hEE
TR (2008 ) & R EFRBA(2009 ) TIER R =2
7L QOL #/Ft L7, £ 60 FlD/NEE T RE
B 23 PlORBFIERE T, BEIER & B
BEOHEEITo7,
@ ETXTTF NREREOFEE (%, KAK)
AXEMEREIL, AFIEHTF R CS-712 1
F10 mg # 1 AHREXIT 2 BERIC T 24 BME
TREG®ETRE TS 77 N5 BEESL
HERARREYFER Lz, ¥, BEOAXEHT
BENZBBRAE 21TV DR OF M E RET L7,
® AFHATF NIZETE T RO
([f4)
AXEBOEERROSRATF R, ¥ =F
ERROARTF RTAXERIERSE, F=@&
FHETVAX - B RBERNE L OISR
HTHIlEO 7 o—v A X&1HESHTHEL
776
@ HIEE T HRORS (81L)
AXIEREREBIUCREEORBEL LY U v
SN DD CD4+T MK (nTreg & A #) &
CD4+CD25-T #ii3 (nTreg FRERE) Tz, =
oz AR HE Cry j 1 3 X UHLA-DPS #5
£ Cryj 1 BT F K (p61-75) THRIBI LG L
7. MUBRFRABIEREE VA MU A v EAZRIE
L., WEBRET L7, F, Cryj 1 RHEMIL-10 E
4 Treg DRINEFT o 72,

C. &R
OFAFTOF —F KBS L AEHAIEE (1o
/day) 1X 3137 B TH o725, MEY TLEZA LT
=%— (8-RM) DHIFEME (1 m/day) & HBIFARE
RE1X 090, MIEMEIX0.92 THotz, —FH., TH
MTO2ABANH3A30ADF—F AEICK
HIEEEIT 2132 TS-RM & OFEBYIX0.77, MEE
Ti%0.84 Tholo, W, BHA, FHHOX
FIEMFREETRBORIR X R — T N OB O BIE
ROMEIE, KH-3000 & 5—F ADOEIXIZITEE L
TEY—FHL T\,

@7nazanFal REZREORKEENERL T
BY., A7aA FiERETHZ Z L BRBIN
Teo XU RV VBLURYARF U ORRL BN
LTEY, #RpwiBEELE VT Y FOEEN
ELTWAEEZ BN,

@K FER., BT RII A TS IR L E



1t L7z(p <0.05), FFR NO BEIL, B, FER
MM THEEZLZRD. RBEYMTERA LTV (p <
0.05), FER. BNFTR & NO L OMHBIFRD S
N oz, AFEHREEEHORIRIZB N T,
VC, %VC, FEV1%, KRU'v—2Z 7a— (PEF)
BAEBREFEIRD bR hoTz,

@ORMDL3 {Z#5t} % 13SNP f##HTi2T 9 SNP 23
WTHERMBEAZRD, SNP (1s7216389) 128
WTHEWERRMEBERLE, YR T LT
TT THY, EB VANV ARIZK Y RE L B M
HRICBETFEAT S E U RT T L VT ORMDL3
HEENFEIZER L7z, ORMDL3 R i, 855K
LR, BRI TRYD. ZHFh poly-IC Kl
TREAMBAELZ, VA7 7 LA TT T IL-10,
IL-17 DEABEEIZEN- T, AT 4]
VbR T LA TT CRETH -7, B¥5
FEC Intelectin-1 & FOfth 17 DB LGFREEICE
gh L7, Intelection-1 [ B FR TEEIND 2
ERFETE, AFIEMBIEERICEG T 5 4
PEARR X372, Intelection-1 §X. IL-4, IL-13 |
BZ K> CTREBTEL,
Q@AERIERITRICBIT S Cry j 2 12345 IL-5
EEITABIZIH XN T\, Cha o 2 IZxT 5
IL-S BRI 2HM THEEREZRD R, &
FEFRIEREITRE TIX Cryj2 & Chao 2 1259 3 IL-5
EEBIIFELHEEREI R T, ETRER
ETIL-10 24 T MR & CDI14 B EER O REFH)
WA & o 7o, 1gGa 13RI 2 IMZZ Lo 72
N, SHREFET 1gG4 OEIMEMB H -T2, 7»
RO IL-31 iX@Eh-o 7z,
ORDERA2TEB L QOL & bIZR FREE
EOBREPELBRL, RWTE TRERE,
RIEDIETH 72 2010 FEZVEBREETH 72
TeH/NE TR EDRBEG RN T, ETRER
Ik & PR TRRRIERIZE X 2 o T, L L,
HE T REFREOED A aTIIERBINEL, FF
FIEFIEDHRD 5> hibhi,
(DSymptom-Medication Score (LA SMS) X CS-712
FHOWTIL 77 2R LB L TAXIEHE
FER & IS S E A EHEIEEED BT, 2007 £
SMS DM E RIS~ 72, KERERED SMS 1
HEHRa 7L, 75 REE, CS-712 2 ERIMREEE
AW BERETENEN 430, 591 X (*3.89 T
HY., 2 BRI 7 ERBHICHE L CERIC
AETH-T, BEL 2AMBELS IR REX
DWHEEBICEETH T,
®ABHA_TF F%& A= ELISPOT HEIC LB AF
EMHEBREARMM ) > 7 BRD 2 XIEM R R The
AEY—ru—rHP A4 X031 Az LTS5 Bz
VRS 1.7 (BOBMMR A b, A XTER R IgE
BLMERLZOILE, =T LLX—EagBRE

TIX 2B Der fFrREM Th2 Ml v — 2 23 FERR
INTMB, 1AL 5 ATEDOY A RZEIZRD
nixinoi,

OHRDE TR II IR D 2D o 72, IFN- - EEA
B LT Cry j 1 RIBUICBW T, nTreg BREIC &
DZOEARBFEITEM L, —F. IL-5 EAI
BAL TiX, nTreg REDEEIIRD Mo T, &
BHIZ, IL-10 DEA, Cryjl, _7F FlEicE
W nTreg DRFICLVAEIET Lie, AFE
FHEBFIZIB T IL-10 FEAEMIID AR v N & He
WT& T,

D. &%
BEOAXHEICB T ABERE LT, 20F
FREOEIBHITONDE, ZOh, BALT7HT
LB E D D IERIEOEMNL S ERE OME S
COLEELEFREE LD, BER~OELWER
BEANZTT72@mOA ETHEETHLIZ L 2R
NRTERER, BRTHEIND I TAFA T2
Z =TI+ o 2ERBRBE IR TRV, Zhix
MIE LW & ¥ —F A THE S TERREER
BEEOENRELZNLTHY, SHOMELLE
bbb,
EEOAXIEHERE T TREDERZ BT
LZAREMAZDOEKTINONSL LEZ LN, A
L OBEEMESMERT OB L LB XL, T
DRRZIEMIEZ 1B S D IR ERRIIEE T
by, FETREFREOHRPRATEDMRTHR
AESI, ZORRBYA NI A RN T Hil
MOEND X RRERBELNT, EEOTF
REESEFEITBUR COF B TIIERRIS A e
XD T Yoy bl EALRPTREAMBETH
HEEZ oD, EBENRPTEE O ITHIEME TH
R PLR R R THIRE 7 1 — A XD R X468
FEDIRFR/ A A~ — B —I2 72 B e AR S,
AXAERYE DIBRIZE T RS S S il o7
HLOLEXIBND,

E. #@

A LTI —DORBEIIBRARH IR, vk
FSELAENLTEATZFTIZoRITFAZ EBRBE
O TREER~DEEOMmRED L 5 2B HE L~
DBITEHSZ IR D EEZLNS, 48
FIETIXET, RTELEVWHIRERL, 204
= A LBFFERERN THBROY A N4 U EE
DEAL, HIEMETHREORNAR S L 2ENRS
Nic, L LATF FIIBROFEETIEET T
TR RIIRIETE R 0T, A Fe—H—
DRRE TILHIEME THRECH SR THIRZ o
— A XBAFICEHE DGR A~ —H—IT
RORREMESH LMo T, 5%, FrLWHhE



PEEOREFHIIL Z A 5 ERE & R ORE %2 7217
S TWERZ,

F. ARG
Brziz L

G. HFFERE
1. FXHER

® Okubo K, Uchida E, Nogami S:
Levocabastine nasal spray significantly
improves perennial allergic rhinitis: A single
blind placebo-controlled study. Auris Nasus
Larynax 37: 436-442, 2010.

@ Gotoh M, Hashiguchi K, Okubo K: Efficacy
of epinastine hydrochloride ofr
antigen-provoked nasal symptoms in
subjects with orchard grass pollinosis.

2.

Allergology Int 60: im press

Gotoh M, Okubo K, Okuda M, Hamada C:
Clinical pharmacology study of the
corticosteroid nasal spray dexamethasone
cipecilate (NS-126): examination of the
efficacy in the nasal induction test. Expert
Opin Investig Drugs. 19: 1475-1486, 2010.

FRRR

H. SRR EEHE D IHER - BERS

1.

FeEF A

BEL-ELIP
2. ERFERE
BYEARL
3. Zofth
FZEHEARL



Clinical and Experimental Alfergy Reviews, 10, 8-11

© 2010 The Authors
Journal compilation © 2010 Blackwell Publishing Ltd

Prevalence of Japanese cedar pollinosis in Tokyo: a survey conducted by the

Tokyo Metropolitan Government

S. Nishihata®, T. Murata?, S. Inoue®, K. Okubo®, N. Sahashi®, H. Takahashi®, J. Hirooka’, Y. Hoshiyama®, K. Murayama®, A. Mezawa'®,

T. Yokoyama™', T. Endo'?, T. Saiga® and Y. Saito'*

"Nishihata EN.T. Clinic, Tokyo, Japan, *Akitsu Ryoikuen, Tokyo, Japan, *Otsuma Women's University, Tokyo, Japan, *Department of Otolaryngology, Nippon Medical

School, Tokyo, Japan, “Toho University Faculty of Science, Chiba, Japan, ®Department of Ophthalmology, Nippon Medical School, Tokyo, Jopan, Hirooka Clinic, Tokyo,
Japan, 8University of Human Arts and Sciences, Saitama, Jopan, ®Japan Meteorological Business Support Center; Tokyo, Japan, ™°Tokyo Medical Association, Tokyo,

Japan, "' Forest Development Technological Institute, Tokyo, Japan, "2Endo EN.T. and Allergy Clinic, Tokyo, Japan and "*Kemio Memoriol Hospitel, Tokyo, Japan

Summary

Clinical and

In 2006, a survey was conducted to estimate the prevalence of Japanese cedar pollinosis in

Experimental
Allergy Reviews

three target areas in Tokyo, namely Akiruno-shi, Chofu-shi, and Ota-ku; this survey was
similar to two surveys conducted previously, in 1983-1987 (first survey) and 1996 (second
survey). In the most recent survey, the overall prevalence of Japanese cedar pollinosis in
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Tokyo, except the islands of Tokyo, was estimated as 28.2%. This prevalence rate exceeds that
estimated by the first and second surveys by 18.2 and 8.8 percentage points, respectively. The
prevalence of Japanese cedar pollinosis in the three survey target areas increased by 2.3-10.8
percentage points vs. the rates obtained in the second survey. Furthermore, differences among

Shinichi Nishihata, Nishihata EN.T.
Clinic, Koutsu Kaikan 2F, 2-10-1
Yurakuchou, Chiyoda-ku, Tokyo
100-0008, Japan.

E-mail: nhajibi@peace.ocn.ne.jp

Conflicts of interest. The authors have

declared no conflicts of interest. Government

the prevalence rates in the three areas decreased. Compared with the results obtained in the
second survey, increases in the prevalence rate were noted in all age groups other than in
people aged 30-44 years. In particular, the prevalence rate in children aged 0-14 years
increased markedly, showing a threefold increase. The prevalence rate exceeded 30% in all
age groups between 15 and 59 years.

Keywords epidemiological survey, Japanese cedar pollinosis, prevalence, Tokyo Metropolitan

Introduction

The Tokyo Metropolitan Government has conducted two
previous surveys designed to investigate the epidemiology
of pollinosis among its citizens. In the first survey con-
ducted during the period 1983-1987, the proportion of
Tokyo residents with Japanese cedar pollinosis was found
to be approximately 1 in 10 [1, 2], whereas in the second
survey conducted in 1996 the proportion was about 1 in 5
[3, 4]. Thus, these surveys revealed that the prevalence of
Japanese cedar pollinosis increased twofold over the 10-
year interim.

Ten years after the second survey, with airborne pollen
counts tending to increase, the Tokyo Metropolitan Gov-
ernment conducted a third survey of people affected by
pollinosis. This study, conducted in 2006, attempted to
identify the disease prevalence and circumstances of
pollinosis patients by age and area and compared the
survey results with those of the previous two surveys.

In this article, we present an outline of the latest survey
results [5] and discuss our findings in the context of the
related literature.

Survey populations and methods

The survey populations and methods were similar to those
of the previous two surveys [1, 3]. As in the previous two
surveys, the present survey was conducted in residents of
three Tokyo areas, namely Akiruno-shi, Chofu-shi, and
Ota-ku, as shown in Fig. 1. A questionnaire was sent to the
residents selected by a systematic sampling from the
residents’ register of each area. As in the previous two
surveys, this survey was conducted principally by a self-
administered data collection method; participants were
given the option of returning their completed question-
naire by mail.

The questionnaire survey period was from October to
November 2006.
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Fig. 1. Areas surveyed for the prevalence rate of pollinosis in Tokyo. The
Tokyo Metropolitan Prefecture comprises three administrative subdivi-
sions as follows: districts (yellow); cities (red); and 23 wards (blue). For
the present survey, one representative area was selected from each of
these three entities (Akiruno-shi, Chofu-shi, and Ota-ku, respectively).
Tokyo outlying islands were not included in this survey.

Table 1. Requirements for ‘suspected pollinosis’ in questionnaire
respondents™

Question Response

Include February-May and
July-October

Either 5-9 or > 10

Either 5-9 or > 10

Q1: Months when you experience
pollinosis symptoms

Q2: No. sneezing fits daily

Q3: No. nose-blowing episodes daily

Q4: Nasal obstruction/hours of Either very severe/many
mouth breathing each day hours or severe/
intermittent
Q5: Do you experience itchy Yes
eyes?

*Respondents providing answers shown to question 1 in addition to any
of questions 2-5 were suspected of having pollinosis and invited to
undergo physical examination.

Of valid respondents to the questionnaire, those who
fulfilled the requirements set out in Table 1 during the
pollen dispersal seasons of Japanese cedar, cypress, orch-
ard grass, and ragweed (February to May, July to October)
were assessed as having ‘suspected pollinosis’ and invited
to undergo physical examinations by specialists (otorhi-
nolaryngologists and ophthalmologists) and a serum-
specific IgE antibody test (for Japanese cedar, cypress,
orchard grass, and ragweed pollens and Dermatopha-
goides pteronyssinus) at three medical centres in the
Tokyo area.

Based on the physical examination results, a diagnosis
of Japanese cedar pollinosis was confirmed in people who
tested positive for a specific IgE antibody (class >2 in
capRAST) to Japanese cedar pollen accompanied by
pollinosis symptoms or the status of being on drugs for
pollinosis on the day of physical examinations. The
prevalence rate in each survey target area was standar-
dized using the ‘population by age’ as recorded in the
residents’ register. The results were then extrapolated in

© 2010 The Authors

order to estimate the prevalence rate for the entire Tokyo
Metropolis.

Results of the questionnaire survey

The questionnaire survey was performed in 1200 residents
of each survey target area, making a total sample popula-
tion of 3600 people. The sampling rate in the three areas
combined was 2.3% of residents.

Valid responses for the questionnaire were obtained
from 2012 people, with a mean recovery rate of 58.0%.

Of the 2012 responders, 792 people satisfied the criteria
for being suspected of having pollinosis. Accordingly, the
proportion of people invited to undergo physical exam-
inations in Akiruno-shi, Chofu-shi, and Ota-ku was
40.99%, 40.0%, and 37.1%, respectively (overall mean,
39.5%).

Physical examination in people with suspected pollinosis

In all, 281 of the 792 people invited to undergo physical
examination underwent the examination. The proportion
of invited subjects who underwent physical examinations
in Akiruno-shi, Chofu-shi, and Ota-ku was 39.4%, 34.5%,
and 30.8%, respectively (overall, 35.4%). Among the
subjects examined, the proportion receiving a positive
diagnosis of Japanese cedar pollinosis in the three target
areas were 65.6%, 67.5%, and 76.7% (overall, 69.0%).

Prevalence of Japanese cedar pollinosis by age and area

The standardized estimated prevalence rate for all age
groups in Akiruno-shi, Chofu-shi, and Ota-ku was 28.0%,
27.1%, and 28.5%, respectively.

Standardized estimated prevalence rates in all age
groups in each survey target area are shown along with
the findings of the previous two surveys in Fig. 2. Average
pollen count (Durham type) at each site during the survey

30 - 19831987 [1J1996 (] 2006
=" — 1

Prevalence rate (%)
o

Akiruno-shi Chofu-shi Ota-ku

(1983) (1987) (1985)
Pollen count 1985-1996 9286 2085 1986
1996-2008  (7590) (2530) 4035

Fig. 2. Standardized estimated prevalence rate of Japanese cedar polli-
nosis by target area in three surveys conducted in 1983-1987, 1996, and
2006.

Journal compilation © 2010 Blackwell Publishing Ltd, Clinical and Experimental Allergy Reviews, 10 :8-11
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years is indicated at the bottom of the figure; numbers in
parentheses are believed to be 10-20% lower than actual
values due to missing historical data. Not only did the
prevalence rate increase in all three areas according to
each successive survey but also differences in the pre-
valence rate among the three survey areas declined over
time. In Ota-ku, in particular, the average pollen count
increased twofold from 1986 grains/cm? in the second
survey to 4035 grains/cm? in the third survey, and this
area showed a marked increase in the proportion of
inhabitants with pollinosis in the interim.

Figure 3 displays the estimated prevalence rate of
pollinosis in people stratified by age in the three target
areas in each successive survey. In the second survey
compared with the first survey, the prevalence rate in-
creased in all age groups, and in both these surveys the
distribution of the prevalence rate showed a peak in
people aged 30-44 years. The third survey on the other
hand revealed increased prevalence rates vs. the second
survey in all age groups except in those aged 30-44 years.
In particular, the prevalence in children aged 0-14 years
increased markedly, showing a threefold increase.

7 8819831987

Prevalence rate (%)

0-14 15-29 3044 45-59 260

Age (years)

Fig. 3. Estimated prevalence rate of Japanese cedar pollinosis by age in
three target areas in 1983-1987, 1996, and 2006.

Estimated prevalence of Japanese cedar pollinosis in Tokyo

Changes in prevalence rate of pollinosis in the three surveys
and average Japanese cedar and cypress pollen counts in
Tokyo during the survey periods are shown in Fig. 4. These
values are similar to and thereby confirm results obtained
from nationwide questionnaire surveys [6-9].

Discussion

The present survey suggests that approximately one in
every 3.5 residents of Tokyo has Japanese cedar pollinosis.
Over the past 20 years, the prevalence rate has increased
by about 1 percentage point/year on average, with in-
creasing trends of pollen counts over the time period. A
nationwide survey conducted by Baba and colleagues [8,
9] similarly showed an increase of about 10% in the
prevalence of Japanese cedar pollinosis during the 10-
year period from 1998 to 2008. This increase is more
marked than that of allergic rhinitis due to other allergens
than Japanese cedar pollen. The average pollen count
during the 10-year period from the second to the third
survey was 5114 grains/cm?, which is approximately two-
fold higher than that (2282 grains/cm?) obtained during
the interim between the first and second surveys. In
particular, the second survey showed a marked increase
in the prevalence rate in Akiruno-shi, where pollen counts
were extremely high after the first survey. In addition, a
high percent increase in prevalence was also observed in
Ota-ku, where pollen counts increased twofold from the
second to the third survey. These findings suggest that the
increased prevalence rates are directly due to the increas~
ing pollen counts in Tokyo.

These three survey results do not indicate how long the
trend of increasing prevalence rates will last. Comparison
between the second and third surveys by area shows a slow
down of the increase in prevalence in Akiruno-shi, where
pollen counts have been high. In addition, comparison of
the three surveys by age group shows no increase in

18 000 - - 30
16 000 1
19.4% in - 25
14.000 - 1996
- 12 000 A 10% in - 20
€ 10000 { [1983-1987 | L g
,g 8000 - : =
@ 6000 | F0
4000 - ]
2000 - g
0 - & A1 e B ELL 0
1983 '85 '87 91 93 95 ‘o7 '03 ‘05

Fig. 4. Time-course of prevalence rate of pollinosis according to three successive surveys and average Japanese cedar and cypress pollen counts in

Tokyo during the survey periods.

© 2010 The Authors
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prevalence in people aged 30-44 years - the highest
affected age group in the first and second surveys. These
findings suggest the possibility that the trend of increase in
prevalence may slow down in future. On the other hand,
however, with rising pollen counts reported in many areas
and prevalence rates of pollinosis noted as >40% in one
nationwide survey [8, 9] it appears necessary to remain
vigilant and continue conducting regular surveys to identi-
fy trends in the prevalence of this disease in future.

Of particular concern is the finding of markedly in-
creased prevalence of pollinosis in young people aged
< 15 years, in concert with some reports [8-11] that are
pointing to a lower age shift of Japanese cedar pollinosis.
This finding should be monitored carefully.
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Abstract

Objective:
The efficacy of antihistamines in perennial allergic rhinitis in children has been evaluated in studies using -
active comparators, whereas placebo-controlled studies are very few. A randomized, multicenter, double-
blind, parallel-group clinical study was carried out to evaluate the dose—response relationship and
superiority of olopatadine hydrochloride over placebo in children aged 7 to 16 years with perennial
allergic rhinitis.

Methods:

Subjects received twice daily treatment for two weeks with either olopatadine 2.5 mg, 5mg or placebo after
a one-week observation period. Efficacy was assessed based on the diary card score the subject
{or guardian) recorded.

Results:

0Of the 302 subjects randomized, two were excluded from analysis: one did not receive treatment; the other
was not monitored for efficacy parameters. The remaining 300 subjects (97 in the placebo group, 103 in the
olopatadine 2.5-mg group and 100 in the olopatadine 5-mg group) constituted the full analysis set (FAS) for
the efficacy analysls. As a primary endpoint, the total three nasal symptom score (for sneezing, rhinorrhea
and nasal congestion) at final assessment was compared with baseline or the score obtained in the
observation period. The change from baseline was then tested using analysis of covariance (ANCOVA)
with the baseline score as covariate. Williams’ test was applied to the least squares means estimated from
this ANCOVA model for each treatment group, resulting in showing the monotonicity Williams' test assumed.
The total three nasal symptom score significantly improved in the 5-mg group compared with the placebo
group (p=0.018). In contrast, the 2.5-mg group did not differ statistically from the placebo group. Adverse
events occurred in 33.7% (33/98 subjects) in the placebo group, 35.9% (37/103 subjects) in the 2.5-mg
group and 35.0% (35/100 subjects) in the 5-mg group. There were no serious or Severe adverse events.

Conclusions:
Olopatadine hydrochloride 5 mg twice daily is an effective and safe treatment for perennial allergic rhinitis in
children.

Introduction

Allergic thinitis, the prevalence of which is increasing worldwide, is known to
affect school performance and work productivity and sometimes to impair sleep.
It is a common pediatric disease that induces or aggravates asthma, sinusitis,
otitis media and other diseases’. Treating children with allergic thinitis is all the
more difficult because they may not accurately describe their symptoms®>.
Most cases of allergic rhinitis in Japanese children are perennial. Diagnosis
and medical treatment of pediatric allergic rhinitis are made according to the
guideline provided for adults. Histamine plays an imporrant role in producing
nasal symptoms including sneezing and rthinorthea, and second-generation
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antihistamines are commonly used for the relief of these
symptoms. The need for antihistamines is growing in chil-
dren as well as in adults.

Qlopatadine hydrochloride, synthesized by Kyowa
Hakko Kogyo Co., Ltd (currently Kyowa Hakko Kirin
Co., Ltd), is an antiallergic that acts primarily against
the histamine H; receptor, inhibits release of mediators
such as thromboxanes and leukotrienes and exhibits inhib-
itory effect on the release of tachykinins known to con-
tribute to exacerbation of allergic inflammation®. Its oral
preparation has been approved for adult allergic rhinitis,
urticaria and pruritic skin diseases first in Japan, while
ophthalmic and nasal preparations have been developed
mainly in the USA. The efficacy and safety of olopatadine
are now acknowledged worldwide®.

With an aim to obtain approval for pediatric use of
olopatadine hydrochloride in Japan, a randomized, multi-
center, double-blind, parallel-group clinical study was car-
ried out to evaluate the superiority over placebo and safety
of oral olopatadine in children aged 7 to 16 years with
perennial allergic rhinitis. Subjects received twice daily
treatment for two weeks with either olopatadine 2.5 mg,
5mg or placebo. Assessment was based on the diary card
score the subject (or guardian) recorded concerning
his/her nasal allergy symptoms.

The study was conducted at 31 sites in Japan between
July 2005 and March 2006 in accordance with the princi-
ples described in the Declaration of Helsinki, Good
Clinical Practice (GCP) and the protocol that had been
approved by each institutional review board.

Methods
Study design

The study period was three weeks, consisting of 2 one-week
observation period (single-blind period) and a two-week
double-blind period as shown in Table 1.

Table 1. Study design.

Subjects and methods

Children aged 7 to 16 years with perennial allergic rhinitis
were recruited if they were allergic to house dust or mites
on the skin test (intradermal or scratch test) or test for
serum specific IgE antibodies and if they showed a positive
nasal challenge test or a positive eosinophil count in nasal
discharge in accordance with the criteria shown in
Tables 2 and 3. Children who had concurrent severe bron-
chial asthma or atopic dermatitis or in whom requirement
for antihistamines, leukotriene antagonists, steroids or any
other drug that acted on nasal symptoms was anticipated
were excluded from the study. When the observation and
the double-blind period were in the pollen season ( pollen
from cocksfoot, timothy grass, ragweed, artemisia, cedar,
cypress, Alnus japonica and white birch) children who
were positive to any of the pollen antigens were also
excluded from the study. All subjects received placebo in
a single-blind fashion in the observation period to identify
subjects who showed nasal symptoms suitable for evalua-
tion and who could keep a diary as instructed. Subjects
were randomized to double-blind treatment if they had a
mean rhinorrhea score of 2 or more and 2 mean total three
nasal symptom score of 4 or more for the last four days prior
to randomization as determined using Table 2 and unless
their diary card data were missing for two days or more.
The following medications were prohibited after labo-
ratory tests prior to the observation period through the end
of the double-blind period (or until discontinuation):
chemical mediator release inhibitors, antihistamines,
thromboxane A; inhibitors, thromboxane A; antagonists,
leukotriene antagonists, Th2 cytokine inhibitors, cortico-
steroids, a-sympathetic stimulants, anti-cholinergics,
drugs for nonspecific modulation therapy, biological prep-
arations, glycyrrhizine products, herbal medications, drugs
for bronchial asthma (inhaled corticosteroids), vasodila-
tors (f;-stimulants, theophylline products), expectorants
(stimulants of airway secretion, airway mucolytics, airway

Randomization

|

<Single-blind period>

Observation period (7 days)

Treatment (14 days)
<Double-blind period>

Placebo group

2.5mg group

5mg group

Placebo 2.5mg + Placebo 5mg  bid

3 Placebo 2.5mg = matching Olopatadine 2.5mg

¥ Placebo 5mg = matching Olopatadine 5mg

1658 Olopatadine hydrochloride in PAR children Okubo ef al.
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mucus adjusters), centrally acting non-narcotic antitus-
sives (approved for use in bronchial asthma), antitus-
sive—expectorant combinations (approved for use in
bronchial asthma) and immunosuppressants for oral, injec-
tion, nasal, inhalation, extemal or suppository use. The use
of external or ocular corticosteroids was also prohibited.

Voluntary writtén informed consent to participate in
the study was obtained from all guardians. All subjects
provided voluntary assent to study participation.

After written consent was obtained from guardians,
baseline characteristics and eligibility of subjects were
recorded and hematology, blood chemistry and urinalysis
performed. On the first day of the observation period, eli-
gibility was assessed on the basis of diagnosis, body weight
and laboratory findings. Onee eligibility was confirmed,
subjects/guardians were supplied with nasal allergy diary
cards and the study drug to be taken during the observation
period. They were fully instructed how to record and
manage the diaty. On the first day of the double-blind
period, diary records and compliance with study medica-
tion during the observation period were assessed; subjects/
guardians were asked whether the subject had experienced
cold symptoms during the observation period. Subjects
who fulfilled all of the inclusion/exclusion criteria were
considered eligible and supplied with a double-blind med-
ication designated as drug number. Rhinoscopic findings
and dJiary records were checked on the first day of the
double-blind period and at the week-1 and week-2 visits.
Diary cards were collected and hematology, blood chem-
istry and urinalysis performed at the week-2 visit.

Criteria for evaluation

Efficacy

The severity of nasal symptoms (sneezing, rhinorrhea,
nasal congestion and disturbance of daily life) was scored
as shown in Table 4 and recorded on diary cards. Mean
total three symptom score and mean individual syrmptom
scores were calculared using diary cards on which all of the
three main nasal symptoms were rated. Diary scores on the
last four days prior to each assessment time point were used

Table 2. Diagrostic criteria for allergic rhinitis.

to calculate daily mean score. Mean scores obtained in the
observation period were considered as baseline and the
change from baseline over the double-blind period was
calculated at each assessment.

The primary analysis was carried out at final assessment
at the end of the two-week treatment (or at the end of the
one-week treatment if data at the end of the two-week
treatment were missing).

The primary efficacy endpoint was the change from
baseline in total three nasal symptom score (for sneezing,
thinorthea and nasal congestion) and secondary endpoints
included changes in individual symptom scores {sneezing,
rhinorrhea, nasal congestion and disturbance of daily life),
individual nasal local finding scores and severity score.
Nasal local findings at each assessment time point were
scored according to the criteria given in Table 5. Mean
individual symptom scores (for sneezing, rhinorrhea and
nasal congestion) in the cbservation, week-1 treatment
and week-2 treatment periods calculated from diary
records were used to classify and score the severity of aller-
gic rhinitis as shown in Table 6.

Safety

Safety was assessed on the basis of adverse events and reac-
tions newly developing or aggravated in the double-blind
period. The sponsor coded reported adverse events using
the ICH Medical Dictionary for Regulatory Activities/
Japanese Edition (MedDRA/] vession 9.0). Laboratory
data were assessed for abnormalities suggestive of adverse
event and for changes over time.

Table 3. Evaluation criteria of the-test for serum spacific IgE antibodies.

Evaluation criteria Positive False positive/
Test negative:

RAST, CAP-RAST, LUMIWARD, _ Class 2 or higher  Class 1 or
SIST, AlaSTAT Class 0
MAST Class 1 or higher Class 0

Severity oot 4 + e -
Test , Positive Negative
Intradermal test* . Erythema: 2 41 mm Erythema; 40-20 mm Erythema: 4020 mm Erythema: <19mm
Wheal: >16mm Wheal: 15-10mm Wheal: <9mm Wheal: <9mm
Nasal challenge test**  Three symptoms, particularly  Thres symptoms Two symptoms One symptom 0
more than 8 sneezes )
Ensinaphil count in Present in groups Between. (4-++) Found by weak 0
nasal discharge and (+) magnification

*A scratch (prick test is considered positive when a wheal or erythema is'more than twice that of control in diameter or an erythema is greater than 10 mm or

wheal greater than 5 mm in diameter after 15 to 30 minutes,

*+Three symptoms: (1} Sneezing, nasal itching, {2) Sweiling and pallor-of the lower nasal turbinate membrane, (3) Watery secretion,

© 2010 Informa UK Ltd - wwvw.cmrojoimak.com
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Statistical analysis

For the efficacy analysis, the full analysis set (FAS) was
defined as all randomized subjects who received at least
one dose of study medication in the double-blind period
and who were monirtored for efficacy parameters at least
once in each of the observation and double-blind periods.
The safety population consisted of all randomized subjects
who received at least one dose of study medication in the
double-blind period and from whom post-dose safery data
were available.

It was anticipated that baseline scores obtained in the
observation period would influence the primary and sec-
ondary endpoints, which were assessed based on the mean
change in symptom scores from baseline to each assess-
ment time point. The primary analysis was therefore per-
formed using an. analysis of covariance {ANCOVA) with
the baseline score as covariate. For the primary endpoint,
alternative hypotheses ‘mean for the placebo group <
mean for the olopatadine 2.5-mg group < mean for the
olopatadine 5-mg group {wherein at least one < was <)’
and ‘mean for the placebo group < mean for the olopata-
dine 2.5-mg group’ were tested using Williams' test at a
one-sided significance level of 2.5% to assess dose—
response relationship.

The level of significance was 5% for two-sided explor-
atory analysis of efficacy and safety. Whether there was
demographic. bias or interaction was tested with a two-
sided significance level of 15%.

Results
Demographics

OF the 413 subjects wha were screened in the observation
period, 111 did not meet the inclusionfexclusion criteria
and were withdrawn from the study, while 302 were ran-
domized tg trearment. Failure to meet the criterion: ‘a
mean thinorthea score of 2 or more and 3 mean total
three. nasal symptom score of 4 or more for the last four
days prior to randomization’ was the most common reason
for withdrawal {96 subjects). Of the randomized subjects,
93 in the placebo group, 98 in the 2.5-mg group and 93 in
the 5-mg group completed the study, while six in the pla-
cebo group, five in the 2.5-mg group and seven in the 5-mg
group discontinued treatment (Table 7).

Two subjects randomized to placebo were excluded
from efficacy analysis because one did not receive
double-blind rearment and the other was not monitored
for efficacy parameters. The FAS for the efficacy analysis
included 300 subjects {97 on placebo, 103 on 2.5 mg and
100 on 5 mg). The one subject randomized but not treated
was also excluded from safety evaluation and the safety
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Table 5. Severity of local findings.

Severity et ++ + -
Findings (Score: 3) (Score: 2} {Score: 1) (Score: 0)
Swelling of the inferior Middle turbinate not visible  Intermediate between Visible up 1o the center of  No swelling
turbinate mucesa +++and + the middle turbinate
Watery secretion Filling the nasal meatus Intermediate between Seen adhering to the None
+++and + mucosa in-small
quantities
Table 6. Severity.
Severity Sneezing or rhinorrhea {whichever is more severe)
e +++ ++ + -

Nasa) congestion 444 Most severs Mast severe Most severe Maost severe Most severe

++4+ Most severe Severe Severe Severs Severe

o+ Most severe Severe Moderate Moderate Moderate

4 Most severs Severs Moderate Mild Mild

- Most severe Severe Moderate Mild No symptom
Score: Most severe, 4; Severs, 3; Moderate, 2; Mild, 1; No symptom, 0. '

Table 7. Subject participation.
Subjects screened
413
; |
Subjects randomized Subjects withdrawn in the observation period
302 111
Placebo 2.5mg 5mg
99 103 100
|
Study completed Study discontinued o
284 94.0% 18 (6.0%)
Placeba 2.5mg Smg Plagebo 2.5mg 5mg
93 98 93 -] 5 7

population consisted of 301 subjects (98 on placebo, 103
on 2.5 mg and 100 on 5 mg).

Demographic and other baseline characteristics of the
FAS are summarized in Table 8. A two-sided test at the
15% significance level revealed no bias in the distribution
of sex, age and body weight among three groups.

Efficacy

Primary efficacy endpoint {changes from baseline in total
three nasal symptom scores — sneezing, thinorthea and
nasal congestion) were compared using ANCOVA with
the baseline score as covariate. The least squares mean
estimated for each treatment group from this ANCOVA
model was evaluated using Williams' test. The results are
shown in Tables 9 and 10.

© 2010 Informa UK Lid  www.omrojournal.com

Thie least squares mean for the changes from baseline to
final assessment in total three symptom score was —0.88,
—0.95 and —1.38 for the placebo, 2.5-mg and 5-mg groups,
respectively, showing the monotonicity of dose response
Williams test assumed. The difference in least squares
mean berween the 5-mg and placebo groups (placebo
group — 5-ing group) was 0.51 (95% confidence interval:
0.04 to 0.98) with a p value of 0.019 by Williams' rest,
demonstrating that olopatadine Smg significantly
reduced total three symptom score compared with placebo.
In conrrast, there was no significant difference berween
the 2.5-mg and placebo groups since the difference
in least squares mean between the groups (placebo
group - 2.5-tag group) was 0.08 (95% confidence interval:
—0.39 to 0.54) with a p value of 0.375.

The ANCOVA with the total three symptoms score

at baseline as covariate yielded least squares
Al 1881
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Table 8. Subject characteristics.

Treatment Placebo 2.5mg Smg p

Number of subjects 97 103 100

Sex Male 65 {(67.0%) 67 (65.0%) 63 (63.0%) *0.835
Female 32 (33.0%) 36 {35.0%) 37 (37.0%)

Age {years) Mean+ SD 10.6£25 109£27 1094238 0707
Median 11.0 10.0 11.0 0.827
Min-max 7-16 7-16 7-16

Body weight (kg) Mean£ 8D 38.27 1210 38,57 £13.95 39.43+13.45 0,614
Median 37.50 35.50 36.30 0.835
Min-max 20.0-79.0 20.0-96.0 21.0-744

*Fisher's exact test. '

One-way analysis of variance.

“Kruskal-Wallis test.

SD: Standard deviation.

Table 9. Analysis of covariance for changes from baseline to final assessment in total three nasal symptom score (sneezing, rhinorthea and nasal
congestion).

Placebo 2.5mg 5mg
{n=297) {n=103) (n=100)
Observation period (baseline)  Descripiive statistics ~ Number of subjects 97 103 100
Msan 4§D 599+1.17 6. 09:!:1 .20 6.14£1.44
Median 6.00 6.00
Min ~ max 40~10.8 40~95 40~10.8
Final assessment Descriptive statistics Number of subjects 97 103 100
score — baseline score Mean £ SD —0.84£1.58 ~0.9641.70 —-1.41:1.99
Median —0.80 =070 -1.50
Min ~ max ~55~3.0 =5.5~43 =50~6.7
ANCOVA Least squares mean -0.88 -0.95 —1.38
95% Cl [—1.21, —0.54] [—1.27, —0.63] [=1.71, —1.05]
2 <0.001* <0.001* «<0.001*
.ANCOVA (placebo Least squares mean - 008 0.51
-olopatadine} 95% ClI - [—0.39, 0.54] [0.04, 098]
4 - 0750 0.038*

pvalue by the two-sided *est evaluating the null hymesxs that final assassmnt~haselme 0.
Y valug by the two-sided test evaluating the null hypothesis that the score for the placebo group the-olopatadine 2.5-mg (5-mg) group =0,
*p < 0.05.

Table 10. Williams' test for changes from baseling to final assessment in total three nasal symptom score {sneezing, rhinorrhea and nasal

congestion).
Final assessment-baseline Placebo 25mg . 5mg
n=97 n=103 n==100
Least squares mean® —0.88 —0.95 138
Difference from the placebo group Least squares mean 0.08 0.51
95% Cl [—-0.39. g.54] 10.04, 0.’8]
0.37 0.019*

‘Estumated from & model with treatment arm (pEacebo/Z.S mgls mg) as factor and the total three symptom score at baseling as covariate.

5o value by Willlams' test {one-sided).
5-mg group: p value by the one-sided test evaluating tie alterative hypotl'lesas that mean for the placebo group < mean for the olopatadine
2.5-mg group < mean for the olopatadine 5-mg group (at least one < is <.
2.5-mg group: pvalue by the one-sided test evaluating the alternative hypamests that mean for the placebo group < mean for fhe olopatadine
2.5-mg group.

*p<0.025.
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Figure 1. Transition of mean change from baseline in fotal nasal symptom
SCOTes.

means = standard error, which are presented in Figure 1 by
assessment time point. The total score was lower after the
two-week treatiment than after the one-week treatment in
all three groups.

Secondary efficacy endpoints

Least squares means for the changes from baseline to final
assessment in individual symptom scores {(for sneezing,
thinorthea, nasal congestion and disturbance of daily
life) indicated that the scores for sneezing, rhinorrhea
and nasal congestion at final assessment were reduced
compared with those at baseline in all three groups. The
difference in least squares mean at final assessment
between the 5-myg and placebo groups was 0.16 (95% con-
fidence interval: —0.02 to 0.33) for sneezing, 0.25 (95%
confidence interval: 0.04 to 0.47) for rhinorthea, 0.09
(95% confidence interval: ~0.12 to 0.31) for nasal con-
gestion and 0.26 (95% confidence interval: 0.05 to 0.46)
for disturbance of daily life. Olopatadine 5 mg significantly
improved rhinorrhea and disturbance of daily life at final
assessment compared with placebo (p==0.022 for thinor-
rhea; p=0.013 for disturbance of daily life) (Figure 2).

The ANCOVA for the changes from baseline in indi-
vidual scores for local findings (swelling and color of the
inferior turbinate mucosa, watery secretion and appear-
ance of nasal discharge) performed in the same fashion
as for the primary endpoint showed that the scores at
final assessment were reduced compared with those at
baseline for all findings and in all groups. No differences
were observed among the three groups.

The ANCOVA for the changes from baseline in sever-
ity scores showed that olopatadine 5 mg improved allergic
thinitis compared with placebo (p=0.006).

© 2010 Informa UK L1d - www.crvtjourmal.com
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Figure 2. Mean change from baseline in individual nasal symptom scores
at final assessment,

Safety

Adverse events occurred at similar rates across three
groups: 33.7% (33/98 subjects) in the placebo group,
35.9% (37/103) in the olopatadine 2.5-mg group and
35.0% (35/100) in the olopatadine 5-mg group
(Table 11). There were no serious or severe adverse
events. The most frequent adverse event was nasopharyn-
gitis, which occurred in 8.2% (8/98) on placebo, 6.8%
(7103} on 2.5mg and 6.0% (6/100) on 5mg, followed
by alanine aminotransferase increasing, which occurred
in 3.1% (3/98) on placebo, 3.9% (4/103) on 2.5 mg and
7.0% (7/100) on 5 mg. White blood cell count increased in
2.9% (3/103) on 2.5 mg and 4.0% (4/100) on 5mg. The
incidence of the adverse event somnolence was 1.0%
(1/98) in the placebo group, 2.9% (3/103) in the 2.5-mg
group and 1.0% (1/100} in the 5-mg group. Somnolence
was mild in severity in all of these subjects.

Discussion

Olopatadine hydrochloride alleviates allergic reactions
through its histamine Hy receptor antagonist activity. Its
oral preparation has been approved for adult allergic rhi-
nitis, urticaria and pruritic skin diseases first in Japan.
Since then ophthalmic and nasal preparations have been
developed mainly in the USA and are now used world-
wide. Oral olopatadine was demonstrated to be a histamine
H, receptor antagonist more potent than other drugs in the
same therapeutic class'! and to be effective in the treat-
ment of the most common seasonal allergic thinitis in
Japan, Japanese cedar pollinosis'2.

This is a placebo-controlled study to evaluate the effi-
cacy and safety of olopatadine in children with perennial

Clopatadine hydrochloride in PAR children Qke S¢~t 16872
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Table 11. Frequency of adverse event occurrence (occuning in two or more subjects).

AEs {Preferved Term) Placebo (n== 38) 2.5mg (n=103) Smg (n=100)
Total Number % Number % Number %
33 33.7 37 359 35 35.0
Abdominal pain 2 20 2 18 a 0.0
Diarrhea 2 28 3 23 2 2.0
Acute tonsillitis 1 1.0 2 1.9 ] 0.0
Gastroenteritis 3 31 1 1.0 1 1.0
Influenza 3 31 1 1.0 1 1.0
Nasopharyngitis 8 8.2 7 6.8 6 6.0
Pharyngitis 1 1.0 1 1.0 3 3.0
Rhinitis 0 04 g 0.0 2 2.0
Laryngopharyngitis 0 0.0 3 2.9 1 1.0
Aanine aminotransferase increased 3 31 4 33 7 7.0
Aspartate aminotransferase increased 3 31 2 1.9 1 10
Blood urea increased 2 20 (] 0.0 1 1.0
Blood urine present 0 0.0 2 1.9 0 0.0
White blood celf count increased 0 0.0 3 29 4 40
Protein urine present 2 20 0 6.0 1 1.0
Headache 2 20 3 29 1 1.0
Somnolence T 1.0 3 2.9 1 1.0
Cough 0 0.0 2 1.9 1 1.0
Upper respiratory tract inflammation 0 0.0 2 18 2 2.0

allergic thinitis. Approximarely 70 to 80% of Japanese
children are likely to develop mite allergy and most clin-
ical studies in children aim at the more prevalent cate-
gory, perennial allergic thinitis'>!%. In conducting the
study, the authors tried to eliminate seasonal factors
that might affect study results by excluding patients
who showed a positive teaction to the pollens that
were thought to be dispersing during the study period.
The severity of allergic rhinitis was determined on the
basis of the three main symptoms, sneezing, rhinorrhea
and nasal congestion. They are commonly used as 4 com-
prehensive indicator of the severity of allergic rhinitis in
clinical settings in Japan and especially helpful in thera-
peutic decision making for children. In this study, they
served as one of the criteria on which to assess subject
eligibilicy and efficacy. Subjects or guardians were
instructed to record the niumber of sneezes, frequency of
nose blow and degree of nasal congestion on diary cards
each day, which were scored to represent the severity of
nasal symptoms. Evident nasal symptoms and accurate
diary data were considered requirements for the subject
to progress from the seven-day observation period to the
double-blind phase. Subjects were therefore randomized
to double-blind treatment if they had a mean rhinorrhea
score of 2 or more and a mean total three symptom score
of 4 or more for the last four days prior to the double-
blind phase, unless their diary card data were missing for
two days or more.

Oral oloparadine 5mg administered for 14 days was
superior to placebo in reducing total three nasal symptoin
score. The Intemnational Conference ¢ Harmonization
Notes for Guidance on Good Clinical Practice
(E4: Dose-Response Information to Support Drug

1664 Olopatadine hydrochloride in'PAR children Okubio ef al.
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Registration) providing that including a placebo group is
desirable in dose—response studies is applied to this study.
Though some authors have reported placebo-controlled
studies in children wich seasonal allergic rhinitis'>™'7,
few placebo-controlled studies have been published con-
cerning pediatric perennial allergic thinitis. Levocetirizine
significandly improved Total 4 Symptoms Score {the sum
of scores for sneezing, thinorrhea, nasal pruritus and ocular
pruricus), 50% response rate and other efficacy variables
compared with placebo in a study with approximately 150
subjects per group1 8 Neither placebo-controlled studies of
oral olopatadine nor studies similar to this study of other
drugs in the same therapeutic class have been reported.
This study seerns ta be of particular interest as it is the
only study that shows the superiority of olopatadine over
placebo in three main nasal symptoms in children and as it
demonstrates the histamine H; receptorantagonist activ-
ity of olopatadine.

No serious adverse events occurred during the study.
There were no large differences in the incidence of adverse
events between olopatadine (2.5 and 5mg) treated and
placebo-treated groups. The most frequent adverse event
was nasopharyngitis and its high incidence was possibly
attributable to the facts that the subjects were children
and that they participated in the study in winter,
Somnolence, an adverse event commonly reported with
histamine H, receptor antagonists, was seen only in a lim-
ited number of subjects in this study; the incidence was
similar between olopatadine and placebo groups and the
severity was mild.

These results demonstrate that olopatadine hydrochlo-
ride 5 mg twice daily is an effective and safe treatment for
perennial allergic rhinitis in children.
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