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implementation of concrete measures to prevent the misuse of NSAIDs
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to the pathology of AERD.
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FfR) 2R L, lipidomics fEMTZBAsE L7z, & MR Lipidomics A1, W % 72 AR CHlE
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RS &S W),
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3-1) S EHARE 60 MR DAY 20 FED A )L AEAR 1% DNA FIRHT L. FrgeiYL & 7o DA 7 A L A
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77— FITTE, BERTE).
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(ZFEMT LTz, — DN A T A )V AREZ R L7203, IR ER 2 Re T ch 5 GEMILE
RS &2 Z ),

) vraArxr—E (C0X) 2T X% AERD ZIE(G & &3k (B 1)
HARA D COX2 FFRANE TH HBREN, b MIIBUWT AERD BIEZIHI+ 5 = & 2R EFIC
SERH U7, Z OREIT AERD BFZE DRI B W TCHEBIF AR R TH VY | it I 7z (JACIP

in press),

5) Fr A RIS PEL O L (R )

AERD TIIHr RAYIRAH ML D M/ MR ANE AL L. CysLT @RIPEEAEICEHG L TWH T a2 RA L
(JACT 2016), Z D#E5:, AERD JR#R3E & U CHUM/ IMRIEDMERT & oo 70, — T, WFHEIEERDIE
PEALIZAE S 7z (JACT 2017),
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7) SEREEMICE T D ABRD JRRE DM ([HEF)

BRIV T, U A L ARSI & D PGE2 A A 4l L. AERD F{LUWNHE % &
LTz, £ A NVALSNTIREMR & L TEITONLH\AT RUKERHIT 65D, 7 RUEK
FICKTT 7T A v AR a7 ) AT, TL-5, TL-13, IFN-y EEAZ IS L7z, 514,
BISRICEEN D ATREEN B D,

8) AERD IZHITD50EY ET U > 7 OfFl (Ki)

AERD IZFEFICV BTV U 72 &2 LT W2 End, TOMFMAAZ R L7, £7 in vitro
KBV ET VT OERREER L, AERD (2B 2508 Y T U > J B O SR
EERESL LT,

[NSATDs Al I SEREFA & 2 DBF IER] (RO D)

9)NSAIDs #Ef H D FEREF A & 2 0 BARARHG R O1ERK

NSAIDs 4 F 238872 AERD105 il &2l AE L7z, ZDORERAFEHOIIA & LT 5 ma it &
7oo TNEELEET 5728 @ NSAIDs BEF I — N L BEFPEZ/ER L, Web ETAB L, F£72
ZOFERIL, INSAID RAPHEZRDOFLI &) & [BEFMITOEEE ) IR TETH D,
1mﬂ5k%¢Ah 51T % NSAIDs RiiHiE, NSAIDs REfHE F o5 A

E LIRS ARARFR P & 2 E 17 fiag oo 1 /AT & FHEIC LD . BIEABRIZI T 5 AERD #
FEVIAKT 30%, KRIEIEBFIZIS1T D NSAIDs AMHESE L 10%, NSAIDs FHE A3 ER & 72 o 72 K%
EBNZ 9% T D Z LI LNE e o7 (CEA 2016)

11) NSAIDs ANAHEIZBET D2 D F-5| X & BE T /M D3F] & HP _ETOLB
NSAIDs ANMHEHBE ~DHH O HFR-CFAR 72kt S HER E R0 AT 2 AT 4 v E
22—t X VR 29 4 7T ARFITETH D BUEKRES),

UarsliamaikBize] (Bn. Ak, e S)

12) ft 1gE IR D FER 2D R

Omalizumab 739 ~~T AERD [ZFHNZZELN L, CysLT EE &~ X MlaiE AL &+ 2 2 & %
A L7z (JACT 2016), 727 A ¥ YU amBEE &GS —5 TR Lo, T ORR 5, AERD (T
FEBWNCH 7236 A & 5 2. WRARRER 2 BAtA L7z, 16 il AERD 23512, DBPCT @7 1 A A —
— BT BUERRRRIRDSE T U, £ OA M LW RIEBREFF 2300 & & e o 727z BfadEdi
TTHL (HRADOE),

13)PGE1 #5-73 AERD Jin% FB5 (0. =)
AERD 123517 % NSAIDs FHERIEIRD . DB PGE1 S THIHIT 5 = L2 R L. BaERER I mIT
THEFEERE & 72 o T2,



[Clarification of causes and mechanisms underlying NSAID intolerance]
1)Genetic background of aspirin—exacerbated respiratory disease (AERD) (Hirota)

The candidate genes that have been reported in previous our studies were further
narrowed down to identify the candidate causal genes of AERD complicated by
eosinophilic nasal polyps .
2)Dynamics of lipid mediators in AERD (Shimizu)

To identify the main mediators of aspirin—induced reactions, 20 urine samples from
patients diagnosed as having very early stage AERD by a tolerance test were collected
and subjected to lipidomics analysis. It took time to determine the conditions for
measurement because they had not yet been established worldwide; however, we have
established a measurement method (refer to individual reports for details).
3)Detection of causative virus of acquired AERD
3-1) DNA analysis of approximately 20 viral genes obtained from tissues of 60 nasal
polypus samples was carried out to identify several candidate viruses causing chronic
infections. However, no viruses specific to AERD have been identified thus far
(results by Taniguchi at PharmaBio; in submitted).

3-2) Virome analysis of nasal polyp and blood samples (Sasaki)

To detect potential viruses causing chronic infections (viruses related to onset of
AERD), the virome was comprehensively analyzed. We have detected some herpes viruses
and we are investigating their pathological significance (refer to individual reports
for details).

4)Demonstration of the onset of AERD caused by the decrease in cyclooxygenase (COX)-2
level (Taniguchi)

We have demonstrated by a clinical immunological method that smoking, which induces
COX-2 in natural COX-2 inducer the onset of AERD in humans. This finding was an epoch—
making discovery in the history of AERD study and the research paper reporting this
achievement has already been accepted (JACIP, in press).

5)Discovery of specific activation of platelets (Taniguchi)

We found that platelets in peripheral blood vessels in patients with AERD are
specifically activated and related to the overproduction of CysLT (JACI 2016). On the
basis of this finding, antiplatelet drugs are considered to be promising AERD drugs.
We confirmed that basophils are not activated (JACI 2017).

6)Clarification of mechanism and pathology of nasal polypus complication (Fujieda)

We clarified that the expression level of L-plastin increases and that it is mainly
expressed in eosinophils for the tissues of nasal polypus in AERD, as compared with
that in non—AERD. In addition, we clarified that fibrin webs are excessively deposited
in the mucosal tissues of nasal polypus in AERD, leading to the mucosal edema of nasal
polypus
7)Pathology of AERD in cultured cells from nasal polypus (Okano)

Exposure to viruses inhibits the production of prostaglandin E2 (PGE2) in mucosal

5



cells and induces a pathology similar to that of AERD in cultured cells of nasal
polypus. Staphylococcus aureus is a non-viral candidate factor. Staphylococcal
protein A-Ig complexes inhibit IL-5, IL-13, and IFN-vy production. This finding may
potentially lead to the development of new drugs.
8)Clarification of the remodeling of respiratory tract in AERD (Nagase)

The remodeling of respiratory tract in AERD is relatively straightforward. We aimed
to clarify the mechanism underlying the development of AERD. We first developed an
in vitro experimental system for the respiratory tract and established a basic method

for clarifying the remodeling of the respiratory tract in AERD.

[Survey of actual state of misuse of NSAIDs and preventive measures] (Taniguchi)
9)Survey of actual state of misuse of NSAIDs and development of concrete measures
against misuse

One hundred and five AERD patients for whom NSAIDs were incorrectly used were surveyed.
Five causes of the misuse were identified. To prevent the misuse of NSAIDs, we have
developed an NSAID patient card and an explanatory manual for patients and published
them on the Web. The contents of the card and manual will be included in the “Guide
for the treatment of NSAID intolerance” and “Guidance book for patients” .
10) Survey of the percentage of NSAID intolerance among patients hospitalized for severe

asthma attack and misuse of NSAIDs

From a one—year prospective study at Sagamihara National Hospital and 17 hospitals
nationwide, the percentage of AERD among patients hospitalized for an asthma attack
was 30%, that of NSAID intolerance among patients hospitalized for a severe asthma
attack was 10%, and that for a severe asthma attack caused by the misuse of NSAIDs was
9% (CEA 2016).
11)Publication of “Guide for the treatment of NSAID intolerance” and “Guidance book
for patients”

Medical Review Co., Ltd., will publish brochures in July 2017, including the newest
information and basic treatment method for NSAID intolerance for patients and doctors

(currently in the process of proofreading).

[Development of new methods of treatment] (Taniguchi, Shimizu, and Narumiya)
12)Specific effects of anti—-IgE treatment

We found that Omalizumab is rapidly effective for all patients with AERD and
suppresses CysLT production and mast cell activation (JACI 2016). In addition, the
disappearance of hypersensitivity to aspirin was confirmed in some patients. On the
basis of these findings, we considered that Omalizumab is specifically effective for
AERD and we started a clinical trial. A double-blind placebo—controlled trial (DBPCT,
crossover design) of 16 patients with AERD was completed. Its efficacy and mechanism

of action were clarified. We are planning to submit a research paper on this
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achievement (the world’ s first achievement).

13)Prevention of AERD reaction by PGEl administration

We found that the NSAID-induced symptoms in patients with AERD can be suppressed by
an intravenous drip of a small amount of PGEl. We are now in the preparatory phase

before starting a clinical trial.

R

PGE2 DFLRIERNR, T Th2 ZhRAT-SUN T, AERD JFRE & DBIETT R X &AT o7z, ETHREIR
B (PGEL A7) (ZBE L T, ZEREEZEE O T, RO SIRICE G LT,

We provided advice to researchers of Kyoto University regarding the anti—inflammatory
effect and the anti-Th2 effect of PGE2 in relation to the pathology of AERD. We were also
involved in the design of a new clinical test (research on PGE1l) from the standpoint of

scientists of basic medicine

ESERERE 7 —

AREEITIRBIRIN D DA =Y ) A FHIHGEEZFRF L, 7 AV Y Ui E RO A a4 7 A FHE
AT IRISHT DAL ) — VD, EOEEOFEE, 7 RERES O BRI O B 21T 70, R
(I XXX, YYY, 727, 7R EWLEMICHETE T0D, FxIIREZLZOHRTR#IL T D 70, &
FHEOENTDONH R,

We established and revised the methods of eicosanoid measurement from urine. Then, eicosanoids
of urine from aspirin xxxxx patients were extracted by MeOH and Oasis cartridge and measured

using LCMS8060 (Shimadzu). We detected XXX, YYY, ZZZ--

LIS
TSLP {5 F-HEIIT, Bix 727 LV X —HEE L O ORHE IO GWAS 12\ T, B2 5 SNP 12BN T
BLE NG ST D, Bald, BARAEROT AU VIRl W T, BiFEE £ CICBE# 2 MR LT
rs1837253 LIAMT L 0 3R EE A 79 SNP 28 Z OFEIRNIC 2V ) Z i ET L=, GWAS T TSLP & {5 FElkic
BWTRIHZ 8IS L7z 10 #1205 8 SNP(rs1837253 Z&de) 23 MHH L, BEMATIZIX, s, HERIZBE L
TR PAT 4y IR E T, TOREER, rs1837253 ICB W TR bIRWBIHNGRO 5N D Z & ZHER L
7o

RIEEE LTI, AV 7 T v AI2E D, rs1837253(T/C) DV A7 T LD C T LMIEBWT, LV
BRUMEZ X N7 L OFREE RO BV, REEIT, ZOWERTORME I OENI LY ED X 5 75
BT DM ERAET D720 _\%ﬁ@%%%@ﬁu—7¢mﬁﬁféﬂ@ﬁﬁ&rmM%3®
%mwM@WENO@m%%@%Lt0%®%%\UX&TV»@C?V»ﬁ%w&E\ﬁU—f$®ﬂ
MRERBPAEIC EAT2 2 & 2R LT,
The candidate genes that have been reported in previous our studies were further narrowed down

to identify the candidate causal genes of AERD complicated by eosinophilic nasal polyps



BHRE

7 ALY iR (AERD) (231 % EEHEME T HAREMEO B EDORICES L TV o0 F 2 FET 572D
2 WO RIKEN D F1k % FVTHRET 24T - 7o, £ O3 AERD 0 55 TIIE AERD D S E (T~ T L-plastin
DREDAEEE > THMLTEBY, BEFR TITEICHRBERICEBR L TWDH I EE2HALMNI LT, £
AERD O B ORBAEFETITIZ T « 7V ORI Z2EE 2 E T TR D TN KRR EOBIEIC L 2 &
HRAZBEG U B K T O R T & 5 KRN 1 S RERICHEBL L T D Z & BB MZ L7, Lplastin
ISHIAE CH LT 7 FUAREET 2237 Th D720, MEHNEEIZEE L TWD & DGO, K
MEATo T2, T ORE, IFEEEROEFZMAK TH 5 Eol-1 Z W MRFHT & - T L-plastin (Z4FEEERN O
HLREIA 7 2 AR IS R S D DICEERRE 2RI LTV D 2 &M oTe, 2T b DR b AERD
DEBEITIBWTHB RN L7 L-plastin (JAFBRERIC IV TEEE R O 5T b 2 kK 1 2 A BBk D
RIEIZY 70— 5 2 &I Ko TEBERZUES S, SARICK T 2827 « 7V VO 2 75HE
L\%ﬁﬁ‘ﬂogﬁ%ﬁ@%ﬁ@ﬁﬁk@ofwézkﬁ%@éﬂko

To identify proteins involved in the pathogenesis of nasal polyp in AERD, we examined the
pattern of protein expression in AERD nasal polyp tissues with proteomics approach. L-plastin
protein expression was significantly increased in AERD nasal polyp tissue compared with that
seen in Chronic rhinosinusitis with nasal polyp (CRSwNP) nasal polyp tissue. We further
confirmed this findings by means of western blotting in 6 nasal polyp samples (CRSwNP without
asthma, n=3; AERD, n=3). We found a high degree of colocalization of L-plastin with eosinophils
in nasal polyp of patients with AERD. Profound fibrin depositions were seen in nasal polyps
from patients with AERD compared with those with CRSwNP. Transfection with siRNA for L-plastin
diminished the cell surface distribution of tissue factor (TF) by stimulation with GM-CSF, IL-
4, or IFN-+vy. These results suggested that L-plastin plays a pivotal role in TF translocation
to cell surface in activated eosinophils. TF, expressing cell surface, induces coagulation

cascade, resulting excessive fibrin deposition in nasal mucosa.
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AERD D@EIIAT v A FEFUEDOHIAETH Y | ZOMTF IR TH S, HIRMERT 2T 57
DI 1L-22 DREG- & S E RN TG Lo, FRRERMERFIZR W T IL22 3mEH L TR Y, =4
5% v R CREARINZ R LTs, 70 1122 I3EHALOERIA & S D MICL O A v — U b IR
L7co ZOORER TL22 (TEHATEAFRRERME M E ORRRICE G- L T\ % S HEE ST,

IL-22 is an IL-10-family cytokine that regulates chronic inflammation. We investigated the
role of IL-22 and its receptor, IL-22R1, in the pathophysiology of chronic rhinosinusitis
with nasal polyps (CRSwNP).IL-22 and IL-22R1 in NP were mainly expressed in infiltrating
inflammatory cells and in epithelial cells, respectively. Exotoxin—induced IL-22 production
by NP cells significantly and negatively correlated with the degree of local eosinophilia.
IL-22 significantly enhanced MUC1 mRNA expression in NP cells. IL-22-induced MUCI mRNA
levels were significantly and positively correlated with IL-22R1 mRNA levels in NPs. These
data suggest that imbalance of IL-22/IL-22R1 signaling regulates the pathogenesis of CRSwNP,

including local eosinophilia, via alteration of MUCl expression.



AR A RT

UEEhDOBETT AU R (AERD), JE7 A B7 U LM (ATA), COPD, ACOS, fifife, fIE LM 45, %
O BREIZ /31T T FeNO E A JIE UG L7=, F7=. FeNO % 50ppb LA k% @fEfE, 2 LA
Z AR A3 T IR B W CREIR S Se 2 et Lo, AR TlE, PRRERIE BRI 2 5 & KUE S0 B3
FeNO 23V ME A 25880, FFIZ AERD THRVMEM 2586072, mfENEIZA % & AERD, ATA, COPD, ACOS,
NN S, 2 DOMOMREERE, MEDIETH > 7=, M FRICHBEZZRDTZDIX AERD & 20
fth O IEIR G5 FRRE & iR O] & ATA & it O CH o 72, BERBINTHA D & &E 30878 FeNO 23 @i
B 258, FFIZ AERD THRVME M 2588072, XUE 3 2., ACOS, COPD @ 3 BE T 2% &, FeNO [35UE 3
i 5> COPD>ACOS DJIE CEfiE T - 72, &V M BT I TUd FeNO il fE CIIIEmMERE & b L, 418
Ekpdmn <L 1S B3 /e < | FEVISAMEWE R Td o 72, ACOS 1233 T ik FeNO i EAE CIIIRERE & kb
L. AEICHBRER A EE CTH o7z, COPD IRV THEIRY 5. MEIREERE & b S EhE & IKERECHER
ZZITRBD IR o T,

FeNO mfEREIZ 36\ TAUE 30 B, ACOS, COPD D 3 BEIZ A8\ N T HLlRET L7275, BEIRET . PEEERE 7R
ETH LR TR o T,

We analyzed FeNO value in patients with AERD, ATA, and COPD. FENO in AERD patients
significantly increased despite of stable asthma condition. These results indicate that

characteristics of AERD is severe eosinophilic airway inflammation.

B R

H2T SR JEITHEER LT U A W AT S A 7T A ~BEREEIEZATV, & FHOKRDNA U — R MR Y
— N UAVREBRY — R 2 oftiiisk ) — REDSEHRATREZRBERE 4B L7, E 7o, FRRIMERR >
AT WA FIE LT, TS & IV T H2T AR ICMRRE L 72 A 10 ¥ 7L 68 -0 T ADF — X it LT
AL 21 TS HHV U A W ABFI 2R Uiz, £oF T, Mg o 7 h b 10% R E O & O
0. 1%L TFOTANVAERKY — Raemmit Uiz, F7o, Ml 70 Tid, 99. i3 e bR TH 722, 2
SHBEOMEMKRTANVAHRY — FERETE 72, VA NLVRAY — FEDBIEFID -T2 e 7
— Z SR L OBERN 7 A NV A DG 5 E &L 2 B L LT, 7 ¥ % /L PCR(APCR) T D E &L DL
ZEt L7z, MAE M OB R o VIS EEN D VA NV AEITR A —RETH L2 b JRE - 5
Bk LW OIS DR & OB 2 > 725 DNA iR L TH 5 2 L AVRIR STz,
We modified the virome analysis pipeline established in last year to calculate each NGS reads
derived from human, bacterium, virus, and others. Furthermore, we also installed homology
search system to our virome analysis system. As a result of analysis using novel virome analysis
pipeline against 68 serum and 10 tissue samples, HHV virus NGS reads were detected in 21
samples. In serum samples, about 10% amount of NGS reads were derived from bacteria, and less
than 0. 1% NGS reads were derived from virus. In tissue samples, 99.7% of NGS reads were derived
from human, and very small amounts of NGS reads were derived from bacteria and virus. In order
to improve data reliability and establish quantitative methods against known viruses, we
employed and developed digital PCR method. Finally, we concluded that genome amplification step
using whole genome amplification technology should be introduced to improve sensitivity and
reproducibility of quantitative analysis for virus because of low copy number of virus in the

samples.
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NSAIDs ARMHED T 57 A Y U E (NSATDs MG E) 13, FEIEMEE R - mEMEIck
WTHED TEHRREBTH VAR HIER SN TV D, FFIZT AE Y Ui BEOFRIERFIZONT
TR O DL, FT0EE, HEICBT2XEV ET Y V7B ERSNTEY , TOMER1 H
M T RIS T 2R b AR ST D, 7T AE Y UIFEIZOW TS, BE LRI, &
BYET Y 7 OERMFERIZKICED D 2 EBEZLND, ABIZETIE, in vitro XBEY €7
YT OERREER L, TAEY VRSB T DX0E Y T TV o VR 2 EEERBTTE &
JRREMRERA 2 H 45 LT,

The remodeling of respiratory tract in AERD is relatively straightforward. We aimed to
clarify the mechanism underlying the development of AERD. We first developed an in vitro
experimental system for the respiratory tract and established a basic method for clarifying

the remodeling of the respiratory tract in AERD.

SR EANER FrEEdR e A
[ESLAFZERI R IE NENLERRE RISt o Z —IRE Y 7 ) v 77 my=7 b Tuv=7 bR
HAK il

[ESLAFFERE S IE N B L AN EIT R B B ER AT e o 7 —bF5E R TR bt
[EISLRFIE NBH IR E A H At - BHSAMRY Y iR EIR
[ESLRFENNLIR PR F PR E WA A OIIER B e - SESHEAA R Wede W% eh
FRAE NI ZERE AR AR AR WPRENRE T GBET FRATER
BEERBNTFET Al xR B
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AR TE o 2 2,
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(1) ZPRGE - MEEEE ISR D% (EWEE 76 £, [EEREE 13 1)

[FREEURRE] (ENGE7 6 . [ERSEE 6 1)

RHY RS, RDR SR, KT SV X, I EOKES, AR VEEE, =R T, MF B, SOKE
WE, R BL, B8 KB, & MK A0 EFE N0 breath |Z X DR L ERREN T &
SOEEEEOME. Kinki Hokuriku Airway disease Conference, 2016. 4, RPKii_

MOUERE, = e, @E S, BRIR x—, B T, B KRR, ORT v, M
F, SRR HFE, PR B, RDR G, &R AR A0 EE AV ATICLIDEEAT 4=
— Z—pEAR]. 5 56 (5] BRI SR A A 2, 2016, 4, RUERT

BAR ¥, I EERES, = T, Ak EEE, BH OB, 5 By, SR WEE, mE K
B, Bk 538, £ MR, BO IEE B RIEEABHERNIZ 31T 2 iBBe% OmFek i B9 2 Mt
%5 56 [B] H AR AR P A iTaki S, 2016, 4, RUABT_
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