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1 EHMERPEELETFMR BHICETA2Y—I—EHSFOIEEREDLE

Biomarker ) Active RP (n =8) Inactive RP (n =7)
. a Units P*
candidates Mean + SD Mean + SD

STREM-1 pg/ml 35339 + 158.03 200.14 + 95.11 0.0403
VEGF pg/ml 339.19 + 218.10 18548 + 106.88 0.1066
hs-CRP ng/ml 048 + 0.64 0.10 + 0.08 0.1342
TNF pg/ml 143 + 265 N.D. 0.1708
IL-6 pg/ml 238 + 445 N.D. 0.1752
IL-17A pg/ml 0.05 + 0.14 071 =+ 1.14 0.2129
MMP-3 ng/ml 33471 + 40033 13844 + 135.59 0.2254
MMP-1 ng/ml 535 + 435 3.07 + 251 0.2658
MMP-13 ng/ml 030 = 0.11 026 + 0.05 0.3469
IL-lo pg/ml 1.01 = 2.86 N.D. 0.3506
IL-1p pg/ml 1.09 + 3.07 N.D. 0.3506
IL-10 pg/ml 130 + 3.68 N.D. 0.3506
IL-12p70 pg/ml 0.66 + 1.87 N.D. 0.3506
CX3CL1 pg/ml 1229 + 34.75 N.D. 0.3506
MMP-2 ng/ml 139.68 + 25.79 12538 + 31.39 0.3589
COMP ng/ml 3026 + 3531 17.56 + 10.53 0.3598
CXCL10 pg/ml 251.14 + 110.78 20478 + 121.20 0.4563
IFN-y pg/ml 454 + 7.29 693 + 5.06 0.4703
CXCL8 pg/ml 1731 + 634 1501 + 8.11 0.5571
CCL2 pg/ml 80.59 + 78.04 62.80 + 30.33 0.5660
CCL4 pg/ml 141.68 = 90.46 1247 + 33.26 0.6332
IL-4 pg/ml 0.83 + 236 076 =+ 2.02 0.9509
CCL5 ng/ml 3787 + 1721 3742 + 1505 0.9585
aCOLII Ab® U/ml 38234 + 808.48 162.44 = 311.65 0.5525

RP, relapsing polychondritis; sSTREM-1, soluble triggering receptor expressed on myeloid cells-1; VEGF,
vascular endothelial growth factor; hs-CRP, high-sensitivity C-reactive protein; TNF, tumor necrosis
factor; N.D., not detected; IL, interleukin; MMP, matrix metalloproteinase; CX3CL, chemokine (C-X3-C
motif) ligand; COMP, cartilage oligomeric matrix protein; CXCL, chemokine (C-X-C motif) ligand; IFN,
interferon; CCL, chemokine (C-C motif) ligand; aCOLII Ab, anti-type II collagen antibody

* IL-2, IL-5, GM-CSF, CCL3 DILFELNILIET A TOEFICE DN THRHRBRFA LU T TH 1=

P RADTFRIZEY . ABBEHD YU TILH A XIELUTDREY (active RP: n = 6, inactive RP: n = 7)..
*T)LED THEREIZESD. 0.05 LLTFD PEDHAFTERRL.

21



21 RPEE (n=41) OB%XL B2 RPEEDREFEHIER

X3 SKEREOERLBEDBRATELDREE

REREDOHBEM (N=20) SEAREZOGULER (N=21)
PSL+MTX %50;_{& %;‘Z PSL+CYA__

+CyA 10%

10%

3

PSL+CyA
45%

PSL=7"L F=Ywmy, MTX=X*h hLF¥—1 CyA=v 7 mRRKY ¥
4 HFERELTORBEROEELREDBENR L DOHEE

REERENFEL R SEARLS R
PSL+MTX (N=16) (N=25)

+CyA_
6%

PSL+MTX o
+CyA Ot

4%
4%\

PSL+CyA_ 4
12%

PSL+CyA
50% -

22



800
e ~®-sTREM-1 ]
— 700 /
T \ -8 CRP /
< 600 7
B \
o 500 \ /
i
g w0
2 \ ;
% 300 L -/
£ 1 . /
2 200 S /- /
3 \/
100 D ;
=~~~
0 - : :
Nov. 2008  Oct. 2010 May 2011 Jul, 2011 Oct. 2011
Hoarseness + — — — +

23

- 0.90

0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

SEBMERP BEICE T HBREB L Y —H—DRERMZELD—B5

CRP {mg/dL)



EEFBHEREEMNE GEEMRBERRMEER (BANEERRARER))
DEMRBRESE

BRI KRB ROBE L AREROWT
—ERMSRRERITH TS Th/ThiT IR DRI —

HRSEE BK B ETUTUFERKE fEF-R[REPYE
HRERRE ik & ETUTUTFERKERETR - REPYE

HMEES: BERUESHMEAX (relapsing polychondritis. LI RP) (&, B D BICREEFE-
LY 3EATHDOHEAMKEERTH D, RFBICHITIEEHRIT 500 ABELHEIN, FE - FiE
HMENBEICOWNIENY THY ., 28 - AREHIIREILITH D,

HERRE S IIEEFEBREAEEHDSHAMKBERRMESZE EEXERASEATARY
[CHBEHEXIELERT S-ODFFEECH T (PATFEID) | ONEEZESL, B
WHEN LD S TEEFER] LR MY ZIL LT, FANERIAOBIEEHELZTREIZTS
ZEERER L

FOT—RERAVEHEAEAEDOREICAIT-. RS A—2—0OBRFEO—BL L THE
El. MEsTREM-1LANLIEEEMERPE L UVIEEEIMERPER AT HIEMNHAHETHY . RPOEEIEED
HEY—H—,LTEBNTWDIEERR L AFEIXCOBRRESIELNEL T BEAEMEER
StL7=,

HiklE. BEEREOT ORI ZRLZLTCWATHEOMBEEREBICEELINSG Y A A/ D ME
BEFREL R, THIRMEEEIEXTh ., THTEITHEMESh ., TAETNIHEERBICLDER Y (M OAUR
BHY EFDRBICKRED DD ZESNZ2HTHD, TOFRERIEThIMAEBEETTENBRREIZLRY. £
ZICTh1 74 B S L TLB ATREE AN RIS =,

CHEBREDEREL. BANERAI~BEEELEF BN ENREHMSH A KB TRME
EERBEL BRUESENELOZHEABRERDELIORTHLMIL:, REEIZEITHANL
FH—rOEYEELFECEENHDIEDEEZOND,

SRIICOFREBNSA—F—RHE TEEFTRILO AN OMELZEREHHE TRIREHE
9 AHET, AEBOFRERAS SUBENAREEDHEIZEET.

A HREH SHAMKBRRM TR R (RES - HHEULS
YRARDOER R BRODM EBRARDIEILIZE VT,
BRESRUBROEFRE RP (239 & BERKE - HFEFHERP 239 fEH)

BHERMESHEE L (relapsing polychondritis. ETHEVD, ROBEEREL LT, KEBLHED
LT RP) (&, FETHTRGHAMEETH BERDLEELE 500 ABELHREINSC
B, RMICHEITHEZEROREAREA+S &, BREFREIBLY T BETEEHBIC
ThHY. h OB - BEDO-ODESHIMERE DY, FHIE 527 BTHHZ L. Btk
NTWEWL, T05A. RHENMECZEHARE MHOBENZERLTHLIE EEMELY
CENTVET—REEL REHERELE PITVKEREEEODEEOEEN 50%FEE
DEBFREEESBEOTRIIBOTCRRBT  ITHEDBIEFHLMITLE, BERICBLTIL,
HY. B, AEEOEINZFHTHD. R[ERLEERATOA FEHARTEZDORE
BRIGER 21 FEEEFBRERREHE R oA, REDFHHF (XY FLF

24




- ABELELGDIIEEZRR LI (XR 1D,

TITHRARENFF Z AV ERKHRZ
RIELTEY. EDLOH -G EEELE - B
VATFLNBEELEGE Sz, TR, BYITMHD
ERGHERBRET - DOINE L REHFHER
DIzHDHFRREB/INT A — 2 —DFRENTH
RTHDo

i) REEHEOBW=FREB/NFA—4
—DB%

CHET RP BEOEEEEIEE CRP O
type I OAS—4UHIKICK>TEMEESNL THY.,
SHHICEZE<D RP BB TEHEZZEDS. LM
LMo, CRP NIEEEBEMNICHDEN THE
B OHRIE - IR EDHIE 2L, CRP TlREE
EHEOFTMEARSELENH D, 125 type I
AT UNARLEEFEELORENHRES
NTLWEN, [BHEEIL RP BE®D 30~50%I27
FT.RE-BEELHFUESHLELSIHRES
H5, FT. EEFETIC RP 2RI IRE
DENT—H—%EETHEMT 28 BEDT—
H— &R FDIho, BEELLELTRP &
EMECHRICEELZRI 2 FEIFERL AR
£ TREM-1(sTREM-1). /> &—2xz0O> ¥ .
CCL4/MIP-1 8 |, VEGF XU MMP-3 ZRIE LT,
ZFDHETHIME sTREM-1 LARJLIEEEIME RP £
FUIEEEIE RP £ RBITHIEMNARETHY.
RPDEBFEMET—h—ELTEBR TSI EE
FRLT-,

ErDGRIEMKEIL. BARELESGEICT
BYT>THY. (N QDBRBEICHATES
REOEREERAETHLIIEENBEZLRS
HADICEBLRILEERD, BE, HBrEr
FRERBIZBVDTTM MBS LU Th7 B EL
SEBRAZEDOEIELGHBICEENALNLDIE
N|EIN TS (BR) , REEZZOMIEE
DEFITHEBTHLSIF A oD b EES
S R

25

i) BHFSNEIHARRR
DOBFEEZ-BIIZHITS IT HKFfOBBFRAIC
&5, BYEL,

QEHRNEN L TILIZLE. BERADBEBL
IRE&E,

QJUPA BAIEMEEL T, LU RAMNIERADE
RERBDEHA,

@RP DRRE-REEHTEICRIRT S, BELR
RO,

GRP [ZE#MUENBNEEZOND A/ E—
NMABORIMERRIZHITHEHE ST E DL,

B. FHR2LEEHREHER
i) Th1 #R8. Th17 #ERe

EBRENDETHS THBIL. £EOBATIC
HHE-HBEDHKEDT-H. BRRITHELTL
K2hDY Tty MMznikd 5, Thl #HE &
Th17 #iRalE. KXW LGREEEEOY Ty
FOUVEDTHY. BIEITHMBENTEE. &F
FHENAFTEESLSCEROHRICHT=5 &
ENTWD, £z, TOMMEIZE Thl AL
IL-12. Th17 MRRIZ TGF B B L IL-6 L V54
ARBAUNRBETHY . S5(12 Thl7 MR
ZDETE - #EFIC IL-23 289 5,
ii) £ FREKRE S Thl I8, Th17 kS

BEDY Ty bEHITEEY ITFITHR
RENDEFMRBERBORAD—DOTHD
CEMEEHENTE Y. MAEENERRNIC
FRINBHTNS,

RRBEAEFBHEARHBEEEERERR
MREE (BANRBERBRAREE) —F
Ty MEICEAT IREAROMERARICE
WT. R—F v MEIZTORKILIZRIT 5
Th17 ffE O & O Th MEORD . QK
Tl T —= CD4+T HEfEAS, IL-12 DIFEET
(2T Thl FAEAE, IL-23 OFFEFETIZT Thl7 #H
O BRGER"TZ EEE2RA L, WHD



AR & BRI BEICEE LTV 5 ATRE
MEERR LTz, (OCHk 2~5)

jiii) RP ;&S Th1/Th17 $KREEY 1 FH 4
VBREDO®RE

AEEFEES I UVREENEPDIFN Y,
IL-12, IL-17 BX U IL-23 BEZEHEL. £
ARTO THEMEGERETHRE L

FRIE RPe i, EEFH. HFEa> A
—LELTR—=F v hE4Hl, ThTHhD
Fv bERAWEIE L,

RP [ZHWVT Thi MM EETHIFNY D E
. Th EOHBFICEELZIL-12DETHIHHA
b, Thl $ROBEILEEILEZTDRAT1
TT4—RNR\vINEBEIN(R 1),

IFNy 1L-12 IL-17 IL-23
P=0.017 P=0.0019
D m —
0.16- 0.3- = 0.115- —
. . | -1t 0.155-
015 ooar-l A4
R R Al h| eas-| o
0.14- | S boeaos-| g AT
%é% I -é%éi?é 0.145~- iéi%%
01zt +| oz-| [ Ll oqclln] S E
i)l ] I iR T S
L ¥ AT oaa-fir Y
' LR A1 | eoss-{l] L S e
iy eas-\1] [ o.095-|U ] ) [
a1 | b IR || 1 7] ass- Y
1 B 0.09-| | | -l
0.1 o1-Le A pas-
RPBDNC RPBDNC RPBDNC RPBD NC

B1 RP. A—Fzyh&E(BD;EEa,O—)L),
@EE(NC) DI Th/Th17THAREEY A~ A

AVRE

SHICFDIFN Yy BEILIL-23BE S IEFERE
(P=0.028) #RLT- (H2), IL-23NFDEMEIZE
E(CB 5T ATh7THEEThMARMEEE ML T,
ZREIZRPDREER I H DN TSN
%

26

IFNy *

o7 -
5 -
2.4 -

£.3 -]

©.2 -

b

/ P=0.028

01~

0.1 &2 €3 040505 08 1

IL-23

H2 RPIZHITHMMAH A hAiREDHEER
&

C. #usE

BREONDETREHLELELIIZ.HAIK
Th1/Th1 7l EEL T DHEBFREHEBICR
B DU /NBRISRERRBZHEIILTHY . SHERP
TOFEMRGERITEITI. AR DIPATIZRIHZ XD
FREBLODAMN) A EEAREERTHRICHE
BIELHET. RTABREHOEIZHLC
EESHDBEMET D,

XH
1) Hiroshi Oka,

Shimizu, Kazuo Yudoh, Noboru, Suzuki. A

Yoshihisa Yamano, Jun
large—scale survey of patients with
in Japan.
In

relapsing polychondritis

Inflammation and Regeneration.
press.

2) Shimizu J, Izumi T, Arimitsu N et al

(2012) Skewed TGF B /Smad signalling

pathway in T cells in patients with

Behcet’ s disease. Clin Exp Rheumatol
30:535-39

3) Shimizu J, Takai K, Fujiwara N et al
(2012) CD4+ T

co—expressing interleukin—17

Excessive cells

and
interferon—+vy in patients with Behcet’ s
disease. Clin Exp Immunol 168:68-74

4) Shimizu J, Izumi T, Suzuki N (2012)



5)

Aberrant Activation of Heat Shock
Protein 60/65 Reactive T Cells in
Patients with Behcet’s Disease.
Autoimmune Dis. doi:10.1155/2012/
105205

Shimizu J, Kaneko F, Suzuki N (2013)
Skewed helper T cell responses to IL12
family cytokines produced by antigen
presenting cells and the genetic
background in Behcet’ s Disease. Genet
Res Int. doi:10.1155/2013/363859

27



M. HERROERICETI—ER



RRROTITIZEd 2 —Fak

MERE
FFRF K4 B E A MV IR BE 2 S HR A
Kono T, ArimitsuN, Shimizu J, TakaiHuman iPS Cell Derived Neurons with Cortical{St. Marianna Medical 4(2) 31-40 2013
K, Fujiwara N, Umehara T, Saito A, Motor Neuron Phenotype are Relevant for Journal
Ueda Y, Wakisaka S, Suzuki T, Functional Recovery of Hemiplegic Mice with
Hashimoto T, Tanaka Y, Suzuki N. |Injured Motor Cortex. '
Umehara T, Arimitsu N, Iinuma M, |Transplantation of Motor Neurons Derived fromSt. Marianna Medical 4(2) 21-30 2013
Shimizu J, Takai K, Fujiwara N, [Human iPS Cells into Total Transection Model|Journal
Saito A, Kono T, Ueda Y, Wakisaka S, |of Spinal Cord Injury in Mice.
Suzuki T, Moroe Beppu, Suzuki N.
Saito A, Shimizu J, Fujiwara N, |IGFII/Akt Signaling Regulates Myocyte St. Marianna Medical 4(2) 41-48 2013
Takai K, ArimitsuN, Umehara T, Kono[Homeostasis in Human Induced Pluripotent Stem|Journal
T, Misawa H, Ueda Y, Wakisaka S, |(iPS) Cells
Suzuki T, Moroe Beppu, Suzuki N.
Fujiwara N, Shimizu J, Takai K, Restoration of spatial memory dysfunction of[Neuroscience Letters 557 129-134 2013
Arimitsu N, Saito A, Kono T, Umeharalhuman APP transgenic mice by transplantation|
T, Ueda Y, Wakisaka S, Suzuki T, |of neurons derived from human iPS cells
Suzuki N.
Sato T, Yamano Y, Tomaru U, Shimizu|Serum level of soluble triggering receptor Modern Rheumatology 24 (1) 129-136 2014

Y, Ando H, OkazakiT, Nagafuchi H,
Shimizu J, Ozaki S, Miyazawa T,
Yudoh K, Oka H, Suzuki N

expressed on myeloid cells—1 as a biomarker
of disease activity in relapsing
polychondritis

28




Skewed helper T cell responses to IL-12 family

Shimizu, Kazuo Yudoh, Noboru
Suzuki.

relapsing polychondritis in Japan

Regeneration

Jun Shimizu, Fumio Kaneko and Noboru Genetics Research in press 2014
Suzuki. cytokines produced by antigen presenting International

cells and the genetic background in Behcet’

s Disease.
Hiroki Ueno, Takaaki Hattori, YutalAlterations in the Corneal Nerve and International Journal of in press 2014
Kumagai, Noboru Suzuki, Satoki Stem/Progenitor Cells in Diabetes: Endocrinology
Ueno, and Hitoshi Takagi. Preventive Effects of Insulin-Like Growth

Factor—1 Treatment
Hiroshi Oka, Yoshihisa Yamano, Jun/A large—scale survey of patients with Inflammation and in press 2014

29




IV. WFZERROTITY - Bkl



Title page
Field: Inflammation
Types of manuscript: Full papers
Title: A large-scale survey of patients with relapsing polychondritis in Japan
by

Hiroshi Oka, Yoshihisa Yamano, Jun Shimizu, Kazuo Yudoh, Noboru Suzuki.

Institute of Medical Science and Departments of Immunology and Medicine
St. Marianna University School of Medicine

Kawasaki 216-8512, Japan

Address correspondence; Noboru Suzuki, MD, PhD, Institute of Medical Science, St.
Marianna University School of Medicine, 2-16-1, Sugao, Miyamae-ku, Kawasaki
"216-8512 Japan

Tel; 81-44-977-8111 (ext, 3547)

Fax; 81-44-975-3315

E-mail; n3suzuki@marianna-u.ac.jp

Short running title: Airway involvement in relapsing polychondritis (42)

30



Abstract (247 words)

Relapsing polychondritis (RP) is a multisystem disorder characterized by recurrent
inflammation and destruction of cartilage. The aim of this study is to assess the clinical
characteristics of patients with RP in Japan, which remain unclear.

A survey was sent to 395 experienced clinicians who worked in Japanese major
institutions. The questionnaire was designed to assess patients’ profiles, clinical features,
diagnosis, treatments and present complications. The response rate was 30.6% and 239
RP patient data were collected.

The average age of onset diagnosis was 52.7 years (range, 3-97) and the
male-to-female ratio was 1.1:1. Clinical features of patients with RP in Japan were
similar to previous studies. Airway and cardiac involvement, both of which were
potentially serious complications of RP, were observed in 119 (49.8%) and 17 patients
(7.1 %), respectively. Four patients (1.7%) had myelodysplasia. In addition to oral
prednisolone (91.6%), patients received methotrexate (19.7%), cyclophosphamide
(12.6%) and cyclosporine (8.4%) with clinical response rates of 64.0%, 66.7% and
73.7%, respectively.

42 patients (17.6%) required and underwent tracheotomy, including 12 patients
(5.0%) who were treated with prednisoloné only. 22 patients (9.2%) underwent stent
placement and/or tracheotomy. The overall mortality rate was 9.0% (22 patients) and
respiratory failure and pulmonary infection were the leading causes of death in patients
with RP.

Airway involvement of RP was fundamentally progressive and required
frequent clinical checks and appropriate intervention with administration of both

prednisolone and immunosuppressant. Cardiac involvement of RP was less common in
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Japan as compared with that in Western countries.
Key words: Airway involvement, Cartilage, Tracheal collapse, Steroid,

Immunosuppressants.
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Introduction
Relapsing polychondritis (RP) is an uncommon inflammatory disorder of unknown
etiology that affects the cartilage of ear, nose, peripheral joints, and respiratory tract'™.
Other proteoglycan-rich tissues such as eye, inner ear, heart, blood vessels, and kidneys
are also involved'™. When the visceral is affected by inflammation, RP is a potentially
lethal disease.

The epidemiological studies of this disease have been conducted in Caucasian
population®. The incidence of RP in Rochester, Minnesota is estimated to be 3.5 cases
per million populations per year”. It seems to occur with equaf frequency in all racial
groups, but there are very few data available on non-Caucasian populations. Several
case series with a decade of RP patient data have been reported from South/North India®
7 and Singapore®.

In 2012, RP Disease Activity Index (RPDAI), a preliminary score for assessing
disease activity, was developed by worldwide specialists”. Nonetheless, even now,
physicians treat patients with RP on the basis of largely empirical evidence because of
the lack of large-scale survey and clinical guidelines for the management of patients.

Here, we conducted a survey of 239 patients with RP to outline the current
epidemiology, clinical manifestations, management and long-term outcome of RP in
Japan.

Subjects and Methods
A Multi-institutional study survey of Japanese major medical facilities was conducted
from July to December 2009. All subjects who were sent the questionnaire were

informed of the purpose of the study and the responses would be kept confidential. All

the authors reviewed the questionnaire.
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We performed preliminary survey of clinical experience to treat patients with
RP in 1894 Japanese medical facilities on July 1%, 2009, using a surveillance definition
as follows: larger bed sizes (+200 or university hospitals) and adequate functions for RP
treatments (providing services with eye-throat-nose, respiratory, chest surgery,
dermatology, neurology and rheumatology divisions). We also reviewed recent Japanese
clinical reports and research articles of RP using web accessible me’dical literature
databases made by US National Library of Medicine, Japan Medical Abstracts Society
and Japan University hospital Medical Information Network, and sent the initial survey
questionnaire to the authors. Then, a main survey was sent to the 395 physicians who
have returned a mail to us that the physicians have been treating or treated at least one
patient with RP on August 14™, 2009. The patient data of the survey questionnaire were
collected anonymously. This survey was approved by the ethics committee of St.
Marianna University School of Medicine.

The questionnaire consisted of 5 sections to assess patients’ (a) profiles, (b)
clinical features, (c) diagnosis, (d) treatments and (e) present complications. It was
summarized in Table 1. We asked the physicians to give us the most current laboratory
findings with respiratory function except the titers of anti-type II collagen antibody and
pathological findings.

Results

The survey response rate was 30.6% (121 of 395 surveyed physicians) and 239 RP
patient data were collected.

Patients’ profiles

Patient characteristics in McAdam series'” and current survey were summarized in

Table 2. The male-to-female ratio was 1.13:1 (127 males and 112 females). Uni-modal
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