FEFETIRLFEFCEETHS. BEIH
P, TOREZHELNICLUCERAT ZICE
YnEEEEZLOVERTH L. BEHDE
ﬁ&rﬁﬁﬂ FEILAERR L7 [ H W ED

g4 ¥4 ¥ (http://www.dermatolorjp/
upfile/1372907289_3.pdf) A EHICELEE &
L5, :

B BRI

EEECIREOEERTH D, rﬁ@%ﬁ
b0 TR MEEEH OMmEIE L, ADL,

@ﬁﬁﬁT?%kb,%@%%d#ﬁﬂiEf
b5, TFXFAN—PFE=A & LT, deSSc
TEBBALRER 6 ELNDH 5 W ITETHT
i, PERORIEREEATEAS AR (20~
30mg/ ) AR THAH. $72, SHHPUVAR

W EEMCH L1/ cm®* KD BIEL, 0.1]/em®

FoE) L MR PUVA #5 [dcSSc (23 LT X

FEH LY (10mg) & 2 5EMRL, 2REMEIC
1/2MPD (B4 NEERE) BHL, MET20%Y
OBHEZEN OAEIMESN TS,
B EENEHZE (Raynaud RR, BE, EH)

Raynaud LR % X U & T 5 KW BEREE
CHLTIE, IVTyAERE SuRyrS
v VEHE, o b= CERE, /MUEEND
HIEE Uy I VEBHHL EOROELLFTT 5.

IR IR T LT, ATEERM,
Thiersch i 72 EOFMEE S fTThNILE. T/,
BERERELERNTHA.

SREZEE LTI, MCFT&%7477XF
ATSV—=, FURZ TS VI VEKRETH S
TURY T4 VEKRE, REFrI— FRHIT
bHA—NATHEEREFRAVLNE.
<@HH> A
O7 v 75— (100mg) : 34, 73, WEE
@7ay 49 (20 ug): 3~64E, 43, BERE
BEEE, SECELTE, LRoBOFEICH
ZTCTFEROTURY FT Y v H8H SHERPH
oYY VEAEEZENTS.

@UTNV (10 ug/ 7 v 7N)  EBEEEK 20~

100 mL ISR, Wwo L DEER VL EHE
B EERE -

HELEL, ZLOEMNTQOLETEZES
TOTRBRICEETS. 7u by Ry THE
BRE—BIRE 25,
<F5E >
Oy d (10mg) 142 &1, &R
7a bR FHEETEELRITNE, TR
DR HE TR, BRI ERE T R,
@A A ro—LFER:3.0g, 2, BR
@FxxF > (5mg) 138 73, BER

4 SBMRRE

B BhiRHERE

% < DIEF, ﬁkpﬁ#%@&rWTdﬁﬁ
B2 SIS A £, IR 21T & B R
FEQWELFHT L. HE, PLRETLIHELT
ML (CT IS THEEREMRELIEE 30
%L L, % VC70%KiH) & HE S hi5E1T

TrakAT7 73 FREFERE (HIC1ME, 6

» BE) 17w, BEELLTYZ7RARY Y
(FS 7LV T 150 ng/mL BER) 7279
F+ 7Y ¥ (100mg/ H) WIRAFTbILS.

@ WsimEiE

PRk & BB L CHEEDE L (10%1EE), B
FEFIDG WD, BRICEER DD VIEELET 5.
BOLY FE) v EEEEIE (FEY 52,
FTrIIkEYE YY), RAXVIAT—E¥5H
E E(FYFTT4N, YIVFFTLIV), TH
Ay TSI VEAORERREILITI. 1
FICEHOEAE, 28, 3H R#EE KT)
LEINTAHIELIEETHD.
bhHETIRIEFICHEEMRVD, FRICEE
252 BABERERTHSE. 7yIFT VY
V@%@i(&m)ﬁ%ﬁﬁ%«%ﬁﬁéb,
TUVFFUIVIZRAREREDAVOR
5. BEFEETHNL, wwva#rﬁa
EOMOBEERELHHTS.
<>
A7 MUV (125mg) 1 3§ 43, ﬁ&

B EsiEET EE

ey boxT7HERBERECHRI PIVF
Y T HAARBEOEEITALNLD, BIEFIH
Zw. INVYTAFTA-VEFENTH 5.
<WF5E >
vy (50mg) : 38, 43, BR
FRIRERETE (BAR)

SScBED 10~20%ICHE T 5. BRI K
WEYOWREITS.
<75 > :
F5—-V S (25 ug) 188 51, ERPLH
L, fI3, fT4, TSHEZZSZICHRT 5.
O TEELERE

BEPOPRVEAERT, THHEAERE
BEL, HARR, BIRNRRERE, BUEREH
£ EnEBrzErAEORS. BUHERE,
BIER R LTI EsERE 2 5. Bk
BEZICH LTI, ERECSUTYIMAYF
vrrursEEET 5.
<7 HE>
¥ FA¥F ¥ (50 ug/1mL): 1 H1~2mL,
BT
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BERREIUVRBERICHFD
RE

' ET»hD.

it BIRR ClIRERDHE S TREIYE PERIMS E SR IEHRZE

FEHIEkE

EfEN, FPRRERTFEULTE

| GEIEMARES (LD) SRS LTS, TOMBIERESR, RECEDAS BES.

| HILD DAEE LT, LEMBEEICHESEMETETREYIORRA T 7S
 EEHRICESERET

MTHBDo

%@ﬁt%ﬁg

W 5T305 1 D98 S % JA

FTREUNGRTH B

%%<.Aﬁ g

BULRRE

Wi

W2 —J5, HiRESEETS

V\J i 5 i e 72

o THd Lll’ﬂlk ');W)[;é]pu URvAcEeS (RA),
—7A (SLE). 4&PEsBesiE (SSc),
2, dﬁ(?Vlfﬁf}%Jm&Jﬁ (MCTD),
Y4 CORBE AT AMETH B

é?ﬁl"l‘;l{l’J 7 b
'I‘JJJ ‘(PM/DM) a:bu
Sjogren %fﬁﬂrf (SS),
BT IR A
n,Mﬁk&w&ﬁ%%%tfoit,Wﬁ%i%#w
CEWE LTHLEET, RA, SSc, PM/DM, MCTD OEM#E 1 L% 55,

: WizAbN S ﬂlﬁi r’i’% 11 “J’{Zc’\o)’f

fwab@m%k%wwimD@&% it,%ﬁu&&w@#%%%t%

CBVRZE 2 L A L & I AR A S L
?ﬁ@zW@ﬂMawrwwabnt
B, BAEREAIN S LOBNIEICKD SN D, BEETHIIE
Lo BEshtE, 2k - BiEA X ofE, FRTMICE IV CHRERE
BLBIORMIC, BIERRS 2 OMEGIEEDS

VLT3 2 b 3 2TICE LB D 2o BT ILD 0% Bl CIBER % R
SR BT R AR 1 10F L7,

i ta{)f\_o 4?

ERFIT OIS, BERE LTE
A, BTLLBEEBICIALDEZTT

SR, BHMER /K
ST TR AT O RCREIEERZHA U REaELia

ILD ! interstitial lung dis-
ease (BEMEHES)

RA ! rheumatoid arthritis
(FEEiY o< F)

SLE : systemic lupus ery-
thematosus
(25T VF h~FX)

SSc : systemic sclerosis
(& B REE)

PM/DM : polymyositis/
dermatomyositis

(BRMEERR / EREHR)

MCTD : mixed connec-
tive tissue disease
GREMHAEER)

SS: Sjogren’s syndrome
(Sjogren fEIRES)

BERS KCHBRBICHSHRE
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B IR S TSR

Fﬁ%ﬁﬁ;ﬁ;ﬁ oy By omy B W
B EZ omyg E B X Z0ft
E X @&

e om0 B R B
BIEEU T F o | & O A | o | & |uovrss
2EETUFTI TR TN A A A (@) A t -
SEEBRE o o A o
SRUR / IR o | a o
D o o 0 o
IMENE(RE (MOP " © Sg QA(%ggféﬁ%)
e — o O U8

O $EE 30% L, O #HE 10~ 30%, A FNEH (B%LUT) BEHER
MPA : BEMIRNZRMER, GPA | LRMERNEANIFEE, ECPA | FRIRESRMENEASFIEE

TER BERCISHNE
BHARRE

A SSclcHO5NBFIBER,
MEREmMS (%K), B: DM
[T+ 5N 3 Gottron R (82
), C:SSclcaHbnNdiEs
FEMSERE (KHD, D BT
MDF (mechanic’s hand).

BR&IFDS ILD

JBERICHES ILD @f&u%ﬁ%&&i £ b&bfﬂ%@& z k I
RN B RO KSR
BEETH 5,
i BERE
PERBEEOR D B VERIL SSe, ®VvTPM/DM, MCTD T, SLE Tid¥
NThsb (R2). RACBITAHEIX 10%&?8/}‘7&%?,
NTEEBENEEBICEZ N L2 6B TERT A HE
B EREREEE
RSB E b

AU R R T A e SR (TR 2 ALY

ﬁ@%M@f
&50_1~%yxfo*,Wﬂﬁ%**&a@#m

TEHT, BWEZLTORIICD o TEIT L2V D2
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EEB BERICH S MERTRE (LD)

?@2??@%&@3&D®%@

1 Sjogren

Ef bR EBR< o
1985 ~ 2000 E(gﬁﬁgﬁﬁk—ﬂﬁﬁﬁxﬂ/ UTEAERIDEEST

b, A/ WAMOREBCTIFEREICED b0 F TREV. 400HWEICHE

FHLBELARTHD (B2, R2). RBETEI 14 A DKICIFRRE

CELTFHTEOBETRA, DM THLNE, —7, RIS~ KIS

w#au b TEHR A R D SE T B ST ELE PM/DM IS\ BT 72 Bt B IE
Z b O DR AL TR B S AT § 5 B EET I E IS SSc TH

%hooWW% B2 27 LAV TET L 2VWERRIL SRR RS

AR

| mIEEEsE

COBERNCHES LD ORHALL S B R D SR L B &, R

RN J¢ (NSIP) #9Kk3E% 5, MEaYE NSIP (cellular NSIP), #

£ NSIP (fibrotic NSIP) O WA 454 5525 ##iE PM/DM, %%

SSc iz WMEABMENNL (UIP) 2BT 5223050, AEEFHO

RCHITIIOE ARMIEE (DAD) HFEEICADNG, BEALM% (OP)

Y VoSERIERENEN% (LIP) b & XChon5,

N BRERE AT —hH—

R DRI T B FERE IR e SHEKI ILD OB

ERELTHATHD o M KL-6 ZERENE, BEETETFRTUC

ARESNBY, RABEEFECOFRMEIEY. HORERRIE AR

T HMRA YV 25— ¥ THAIE SSe (BRETR), ¥ilo-1 HEERLD

7ZH7 37 7 ¥V tRNA &EiEERE (ARS) Hiffkid PM/DM (BFEATED),

ADM-140/MDA5 Hiffid DM (2EETR) L3R AMBET2 %

N ERIRE

- HOEE CT (HRCT) (& % ILD @784 —:

WEDTRHBFHRTFEICEH
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NSIP : non-specific inter-
stitial pneumonia

(GHERMBR LR

UIP usual interstitial
pneumonia:

(B &ﬁﬁ%%&)

DAD : dlffuse dlveolaf
damage -
(08 A RIS

OP:: organizing pneumo-
nia | (FRE{LBHR).

1} Theodore AC, et al:
Chest 2012; 142: 614-21.
PMID: 22156609

i ARS Hilx

WAL PM/DM ICESERS & 3R
E3hi—BOBSHET,
Jo-1, EJ, PL-7, PL-12,
0J, KSBEREETL, HMRE
ICBTET S ARS 288787 5
1=, RHEREEICE DI
MERETIIEEEE3ZE
BV, R, LD, FIEI%,
Raynaud B%, BETOF
(mechanic’s hand) #f#u
RPTWERBEWRRT 5,
LD DA TRBERERET S
FRREOBEWHIICHIEH &
3, 2014 1 BIC OJ B4
DE5REBEOH ARS k%
RSCRET SRERIR
R Ehr,

BIERS SORBRBICH D IWE

<u/mﬁz¢érﬁ§mmm
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V@‘&)Z)o SSc V@bi%%@[zyﬁ P) A3 20% DL i%»’
T ERE L BT .,

BRI ILD D

ERO B IZIPRAERE OMER: - BETH 5o RIEIMEN ORI IZIEH G
DYEETLDLHD, BEUEPEMRIIE S LML 2D, FO0, FHE
PRI L > THEABRIIRE CEL D, TREEETIET L2V EFHE
NHGE, FRFRECTHEEIRHFTELVWEEIZRREOED L %57\,
EEEEE LT, BRI ANE)F—3ary, 775 8E KBRIELEL
RO D aE (F1ER Sp02 28 90% UL L% #iR) OBMEEEZ T o729 A THE
WREOFHZRET 5. RICEGTFERROREIHTLHBEL R T
i SSc IS ILD

BIRMITRA 1/3, B BHEBEZESRVEERTH L, BHRETHOFH
BARZLR7:0, RIICETZHIETABENLETHS. BIRTEGFTHRE
P AR LT, WRMIRREE (%ENER (FVC) < 70%), R
Z%BEVCILT (6 7 BT5%LE), HRCT TOMEDEDY 20% L LA &
NTWD o HEOHIMIRIEIIRNEG: 2%, 710 0 byt s
ENTWAD, %EVCET 283 s EAGRERTWE . ‘
(CYC) 3FIHw s, #E5HEE LTROKS LB REHEREXH L .

SSc LAt TIE DAD 784 — Va8

2 Kuwana M, et g
Arthritis Rheum 1994: 7.
75-83. PMID: 8129765

“+ Hamaguchi v, et
al: PLoS One 2013.
8 e60442 PM|D.
23573256

-+ Chen Z, et al: Arthritis
Care Res (Hoboken: 2013
65 1316-24. PMID
23908005

FVC : forced vital capac-
ity (BAMER)

- Goh NS, et al. Am
Respir Crit Care Med 2008;
177: 1248-54. PMID:
18369202

— Tashkin DR et ar
N Engl J Med 2006:
354: 2655~-66 PMID:
16790698

T T

OROFEE

IVRFHY (YIOKRAT7ZIR) :50mg, HBRE 1 B, BWEAEDBEEONE 100mg/ HETIBELT 1 &

Bl

QEREFTERE

IVRFYY" (oO0RAT7ZIR) : 600 mg/ (FRERE (M°)+43I88IEK 500 mL, 2 B EDMNITRE

BT
A4 RO (IS5 bOV) IV RFY U RSERIC 15 S TRRERE
1 ABTEICE 6 BiRST D,
"BERCKARETOH ISR DO TICEH .

"IV RFUVR RSB T REHEEES LTI LSV (PUFFTUY) 50~ 100 mg ZROKRST .

WHE 2 ST A BHEREREII WD, IREEMET LfcikRn, B
BUCREEPBRZI A EDPE v, BMER 70 7 4 — W ER Y, FET
VB BRI IR Y S ETERR R E 2 L O BB BUO VAT B LERE LD
D, CYCREREEBZBOTI L TREERE Y A7 2B TEX2WRERD S,
CYCORREBET AP R E LT, HRCT LoEF IR E IR L il
iR, BOREEILZ 27, BWIFREERIZFONG
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7t Hoyles RK, et al: Arthrilis
Rheum 2006; 54: 3962-
3970, PMID: 17133610

# . Poormoghim H. el
al: Rheumatol Int 2012,
32: 2431-44. PMID:
21691743

"3+ Roth MD, et al: Arthritis
Rheum 2011: 63 2797~
808. PMID: 21 547897



¢ PM/DM [Cf5 ILD

25704 FeREIHEZEAEDE L RIEMEREISE W 55 B,
Hik R E RRISEO PRI E O THATH %,

41 $i ARS HuiFB Gl

HRETRHZET LIPS L, WEBEICK
'?{ﬁliféi(?t?b‘ 10 fT“ n’?‘é & SO%U\J:#?LI':‘?‘ZDO ZD7z%, FHE L

LTHRERIE . FH

i (7T AR, YITARY V)

e P00 RS aN DX B
A BT °

gﬁﬁﬁa;’

BT

tat Cavagna L, et ali J
Rheumatol 2013; 40: 484~
92. PMID: 23418387

i+ Yamasaki Y, et al
Rheumatology (Oxford)
2007; 46: 124-30. PMID:
186754626

=

JuRzvort (FuRzvOoYy) 140 ~60me/H, 8- BREILCSUD

JOJ357" (#U0UALR) 10075 meg/ke/H, B YBERICHITS, MFHSTREZS5~ 10ng/mL Z

s

Fiel

2F—SI" (YOORAKIY) 150 ~250meg/ H, B Y8 %
200 ng/mL =%

- LYC BIEEEE
IVEFYY" (YOORRAT72R) 1 500 ~ 1,000 mg
2~ 4BERTECREL B NATET IS,

DIC@FEF@ZRHFADED.

K433 mebS7REZ100~

13 CADM-140/MDAS Hi{h 1461
#Nﬂ%# GETHIZ B L, RIRENEO DR EEE

_ ﬁﬁﬂf%f%%“}~ﬁ, ﬁ%%%b@ﬂ@ﬁ
T“&wéo SHR S OE R TED,
@ j + “n

253 4 B LARICHE
m%bbfiﬂ

b ﬁﬁ wwcuxDM (CADM)
T AR, DNEBREEOLE &%&B@rz HRCT AT} ', HUMikRg
ﬂ(ﬁhg cmdh), ME7=VFEHJ" &&mﬂMWﬁ##QTmé%
B ISP TLR AR  EASEAE T b B 2 BB % 95

TJ’F@U,@MH%ET@‘T 0

Tt it
ity
T

Jukzvnyt (Frrz=vnvy) 140 ~60me/B, 8- BREICHID

— 207 —

F(C CADM ICRHEh3H
CHitkE LTRAEShAD,
SEETHEOLD &EEHY
THRWEBRF H 5, Wit
B HREICHEETS LD
R AR RIS & 3G
BRETREBRCL S, BE
HTRERFEREEH, 2014
£7 BRERRNFCH W
f:%‘%*éﬁ*?&éo

CADM : clinically amyo-
pathic DM
(BREERIZZ Ly DM)

12+ Hamaguchi Y, et ak
Arch Dermatol 2011; 147:
391-8. PMID:; 21482889

15+ Horai Y, et al: Mod
Rheumatol 2013; 23: 190~
4, PMID: 22460210

BERS LORBERBICHD RE
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3)

4)

5)

@
E: Jad 8

Jags7' (#o0ULR) iR S TRERE> 10ng/mL

A=WV (YoORRUY) : ik bS5 TEERE> 200 ng/mL

@ CYC BRENTEE

IVRFHY (YHORAT7ER) 1 750 ~ 1500 mg
BEEFSSCICHES ILD EBU, 2 BECEICERESL, RIRPREITNEREERE

4BEETHITT B HATKRTIT D,

®, @, Q=IFFEBFIHA

i-4% Sato S, et al: Arthritig
Rheum 2005; 52: 1571-¢,
PMID: 15880816

15) Tanizawa K, et al; Respir
Med 2011; 105: 1380-7.
PMID: 21632230

Gl Gono T, et g
Rheumatology (Oxtforq)
2010; 49: 1713-9. PMID;
20498012

Theodore AC, Tseng CH, Li N, et
al: Correlation of cough with dis-
ease activity and treatment with
cyclophosphamide in scleroderma
interstitial lung disease: findings
from the Scleroderma Lung
Study. Chest 2012; 142: 614-21.
Kuwana M, Kaburaki J, Okano Y,
et al: Clinical and prognostic as-
sociations based on serum anti-
nuclear antibodies in Japanese
patients with systemic sclerosis.
Arthritis Rheum 1994; 37: 75-83.
Hamaguchi Y, Fujimoto M, Mat-
sushita T, et al: Common and dis-
tinet clinical features in adult pa-
tients with anti-aminoacyl-tRNA
synthetase antibodies: heteroge-
neity within the syndrome. PLoS
One 2013; 8: e60442.

Chen Z, Cao M, Plana MN, et al:
Utility of anti-melanoma differen-
tiation-associated gene 5 antibody
measurement in identifying pa-
tients with dermatomyositis and
a high risk for developing rapidly
progressive interstitial lung dis-
ease: a review of the literature
and a meta-analysis. Arthritis
Care Res(Hoboken) 2013; 65:
1316-24.

Goh NS, Desai SR, Veeraraghavan
S, et al: Interstitial lung disease in
systemic sclerosis: a simple stag-
ing system. Am J Respir Crit Care
Med 2008; 177: 1248-54.

6)

)

10)

11)

Tashkin DP, Elashoff R, Clements
PJ, et al: Cyclophosphamide ver-
sus placebo in scleroderma lung
disease. N Engl J Med 2006; 354:
2655-60.

Hoyles RK, Ellis RW, Wellshury J,
et al: A multicenter, prospective,
randomized, double-blind, place-
bo-controlled trial of corticoste-
roids and intravenous cyclophos-
phamide followed by oral
azathioprine for the treatment of
pulmonary fibrosis in scleroder-
ma. Arthritis Rheum 2006; 54:
3962-3970.

Poormoghim H, Moradi Lakeh M,
Mohammadipour M, et al: Cyclo-
phosphamide for scleroderma
lung disease: a systematic review
and meta-analysis. Rheumatol Int
2012; 32: 2431-44.

Roth MD, Tseng CH, Clements PJ,
et al: Predicting treatment out-
comes and responder subsets in
scleroderma-related interstitial
lung disease. Arthritis Rheum
2011; 63: 2797-808.

Cavagna L, Caporali R, Abdi-Ali L,
et al: Cyclosporine in anti-Jol-
positive patients with corticoste-
roid-refractory interstitial lung
disease. J Rheumatol 2013; 40:
484-92.

Yamasaki Y, Yamada H, Yamasaki
M, et al: Intravenous cyclophos-
phamide therapy for progressive
interstitial pneumonia in patients

— 208 —

12)

13)

14

~—

15)

16)

with polymyositis/dermatomyosi-
tis. Rheumatology(Oxford! 2007,
46: 124-30.

Hamaguchi Y, Kuwana M. loghi-
no K, et al: Clinical covrelations
with dermatomyositis-specitic au-
toantibodies in adult Japanese
patients with dermatomyositis: a
multicenter cross-sectional study.
Arch Dermatol 2011; 147, 491-x,
Horai Y, Isomoto E, Koga 1. et al:
Early diagnosis and freatinent for
remission of clinically amopathic
dermatomyositis complic:ied by
rapid progress interstitial lung
disease: a report of two cases.
Mod Rheumatol 2013; 23 190-4,
Sato S, Hirakata M, Kuwana M, e
al: Autoantibodies to a {40-kd
polypeptide, CADM-140, in Japa-
nese patients with clinically
amyopathic dermatomyuvsitis. Ar-
thritis Rheum 2005; 52: 157 1-0.
Tanizawa K, Handa T, Nakashima
R, et al: HRCT features of intersti-
tial lung disease in dermatomyo-
sitis with anti-CADM-1+40 anti- .
body. Respir Med 2011: 105
1380-7. '

Gono T, Kawaguchi Y. Sutoh T. et
al: Clinical manifestation and
prognostic factor in anti-melano-
ma differentiation-associated
gene 5 antibody-associated inter-
stitial lung disease as a complica-
tion of dermatomyositis. Rheuma-
tology (Oxford) 2010; 49: 1713-9.
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BRI D Fis MEE DR & n 191

BER(CHF S s MEEDZMERE

B R IEE BAERNAEAEREZHRE 7 UILF—BREARZDE 2R

BRI WEILESE (PH) <), WHIRENELEE (PAD) 20Tk, £
L8 (LHD) MBS (LD) \<#E> PH, W#RMZHE (PVOD), Mt
EREMSLEER L, SR EGENEOR, ChOPFLIELIRRET . 2584
7w b—F2 (SLE) ®RAHMAMERE (MCTD) T3, SEPIsImE & s
BH A AL DU ERIERC LY, MATHEIER LTI, 250 RpE
(SS¢) TRAHERDIIREZ BT 572w, WK L7z 3 oMl 7% B L E T
b%. |

BEROEMGTHRIE, HEOHHEBEDOEARIE - TFFEOERICL Y HE
L7225, BHEIMLERE (pulmonary hypertension : PH) 1ZEEEMRREE LTI RER
T& 7z BE, MIEIRENSHEICRL LEASHh, ARERSCIITEE, 3512
BAGFROYEBDIRINTWEY, Tz, RHBW & BB 2 EAREIC L) 1TE)
ROEEL, TobbEREADL, HENGEEICR-oTE. —7F, EBITHRHEM
ROMIREEZETHHITIE, WELETSLFROEUEFHFELORL TRV, FRTIE
FEORIZAE ) PH OBH & BEROBURICO W TR 5.

® F—TJ—R
MEREMSMEE SSMERE BEEESEMR A7U-220 RRiREE
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192 F4E BHERCHSHSMEE

F1 BRREEETR 513 PH OBRKM>E

B

L HMEBEIE (SSc) @)
REMESHERAR (MCTD) ©
£5MEITYFY h—F X (SLE) O
A

A

A

> > P
> DO}

BRMEEBR | KEHR
Y=L EEE (SS)
BEY v F
EREARA O
U CIEERSERE A O

©:5%klE, Oi1%llE, A11%KHE
LHD : 70 Ml R (left heart disease),
CTEPH : B iR EMiE MERE (chronic thromboembolic pulmonary hypertension)

BAICBIT S PH I, SRS ILERE (pulmonary arterial hypertension : PAH)
(18), MEREEE (pulmonary veno-occlusive disease : PVOD) (1 &), AL¥E
BICXAPH (28), MEBRPLEEEICISPH (38), BEmAEREPH (43),
ZOEPOFHFMAHLEZRTRFICLZ PH (58) WHEESNE2. BEBETESE
LRBERBLC, SESERERVBEOPHBRONLIZT TR, HBORES
RETHIELEDE V., REIICHER LR TV PHBESEZER 1 IORYT. &5ERE
5 (systemic sclerosis : SS¢) Tix PAH 7213 T%<, 1, 2, 3# PHOREWREZE
T2 2L, BEMEEMBR (mixed connective tissue disease : MCTD),
MY 7<% F—7 X (systemic lupus erythematosus : SLE), ¥ = —27 L VIEE
B (Sjogren’s syndrome : SS) Tix, KEVPAHTHS. ERUEMmK/ HEHEL
BEiY 7<= F T PHIZENT, PHEZAETH5E1E, MEBRMESE (nterstitial lung
disease : ILD) 1Z#£9) 3SEEPHMIIL AL TH A, LY VIRETMERE T 4 8 PH,
BREBRATIE, MBRABRRLSBROMERS,S 58 PH 2% 3. PAH TiE, HED
JMERIREDOEBEAICLY, EFFROZFULZUSFHELN TV,

| BRACH S FEIRMRIELE (PAH) ORE

ESEOBEMRICH D PAH O EE 2% B1X, SSc, MCTD, SLET (H1),
SSc BEBMICZ VR E RE S B2 DY, F72, I SS 2 ZERIHO62810 %
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Abstract

Clinical manifestation, disease progress, and prognosis are heterogeneous in each patient with systemic
sclerosis (SSc). Therefore, biomarkers that can estimate these matters are essential for clinical practice..
Although SSc-specific autoantibodies are very useful markers, other biomarkers have not been
established. Regarding potential biomarkers of fibrosis, some cytokines, chemokines, adhesion
molecules including connective tissue growth factor, interleukin-6, CCL2, CXCL4, and circulating
intercellular adhesion molecule-1 have been reported. The glycoprotein Krebs von den Lungen-6 and
surfactant protein-D are currently the most reliable serum biomarkers of interstitial lung diseases of
SSc. PlasmaSerum or plasma levels of brain natriuretic peptide and serum—N-terminal pro-brain
natriuretic peptide have been used as useful biomarkers for SSc-related pulmonary arterial
hypertension, although these are not specific for pulmonary arterial hypertension. It has been reported
that interferon-inducible chemokine score correlated with the Medsger Severity Index, particularly with
the severity of the skin, muscle, and lung involvement. Further large multicenter prospective studies
will be needed to identify critical biomarkers of SSc.

Keywords

Systemic sclerosis
Biomarker
Fibrosis

Vascular injury

13.1. Necessity of Biomarker

Systemic sclerosis (SSc) is a connective tissue disease characterized by tissue fibrosis and vascular injury
in the skin and internal organs. Interstitial lung diseases (ILD) and pulmonary arterial hypertension (PAH)
are major causes of SSc-related death. In addition, joint contracture due to extensive skin sclerosis,
intractable digital ulcer, and other severe internal organ involvement results in impaired physical function.

Severity, organ involvement, disease progress, and prognosis are heterogeneous in each patient.
Therefore, biomarkers that can estimate these matters are very important and necessary for the medical
examination. For example, clinicians must predict who may develop severe skin and/or ILD and who is
associated with a risk of future development of PAH. Also, biomarkers can be beneficial to evaluate the
iresponse to therapy. Furthermore, assessing and identifying biomarkers can result in the understanding of
SSc pathogenesis. Nonetheless, there are no other definitive markers except for SSc-specific
autoantibodies [1]. :
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13.2. Definitions of Biomarker

In 2001, Biomarkers Definitions Working Group of the National Institutes of Health proposed the
definitions and characteristics of biomarkers as follows [2]. Biological marker (biomarker) is “a
characteristic marker that is objectively measured and evaluated as an indicator of normal biological
processes, pathogenic processes, or pharmacologic responses to a therapeutic intervention.” Biomarkers
are useful in early efficacy and safety evaluations such as in vitro studies in tissue samples, in vivo studies
fin animal models, and early-phase clinical trials to establish “proof of concept.” Biomarkers have many
other valuable applications in disease detection and monitoring of health status. For example, biomarkers
can be used for diagnosis, classification, indicator of disease activity, prognosis, prediction of organ
involvement, and monitoring of clinical response to an intervention. Ideal biomarkers should be easily
measureable at reasonable cost. In addition, they should be sensitive and specific to the disease. There are
several excellent reviews regarding biomarkers of systemic sclerosis [3-7].

13.3. Biomarkers of Fibrosis (Table 13.1)

13.3.1. Circulating Collagen Fragments

{The most characteristic pathological state of SSc is tissue fibrosis due to deposition of extracellular matrix
tprotein (ECM). Type I collagen is the most abundant ECM protein deposited in fibrotic skin of SSc.
Excessive synthesis and deposition of collagens were rationale for these turnover measurements to
activity and severity in patients with SSc. The modified Rodnan total skin thickness score (MRSS) has
widely been used for evaluation of skin fibrosis in clinical practice and as a surrogate end point in clinical
trials. Skin thickness at 17 distinct areas of the body. is graded from 0 (normal) to 3 (prominent skin
thickening) by pinching the skin [ 8]. The MRSS is a semi-objective parameter with very good
intraobserver but imperfect interobserver reproducibility [9]. Among various studies investigating
circulating and urinary levels of collagen degradations as biomarkers, one study reported that serum
concentrations of C-terminal telopeptide of type I collagen, a marker of type I collagen degradation, are
closely associated with the extent of skin fibrosis in patients with SSc [ 10]. Another study showed that
serum concentrations of C-terminal telopeptide of type I collagen were significantly correlated with
MRSS and acute phase reactants in patients with SSc [ 11]. A systematic review of 12 studies examining
serum collagen type I metabolites did not find sufficient evidence as useful biomarkers of activity and
severity of SSc, although this may be due to the limitations of the previous studies [ 12].

Table 13.1

Potential biomarkers of fibrosis

Biomarker Clinical association Sample

Type I procollagen peptides MRSS, CRP

(C-terminal) Serum/plasma
Type 111 11 tid . .. . .
(131,32 rmigerl?)co agen peptides Disease activity, HRCT score, poor prognosis Serum/plasma
MMP-9 MRSS ’ : Serum/plasma
Skin involvement, digital ulcer, severity of lung
MMP‘IZ construction, nail fold bleeding Serum/plasma
TGF-f3-responsive gene DNA microarray of
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signature =~ dcSSc>1eSSe | the skin
TGF-1, TGF-p2 © deSSc ' | mRNA of the skin
CTGF (N-terminal) - MRSS, ILD o Serum/plasma
IL-6 MRSS, poor prognosis, DLCO decline in SSc-ILD Serum/plasma

, Serum/plasma, BAL
CCL2 ILD : fluids
CXCL4 | MRSS, lung fibrosis, PAH, disease progression Serum/plasma
VEGF Systemic organ mvolvement PAH Serum/plasma

MRSS modified Rodnan total skin thickness score, CRP C-reactive protein, HRCT hlgh -resolution computed
tomography, MMP matrix metalloproteinase, TGF transforming growth factor, deSSc diffuse cutaneous systemic
sclerosis, IcSSc limited cutaneous systemic sclerosis, CTGF connective tissue growth factor, ILD interstitial lung
disease, IL-6 interleukin 6, DLCO diffusing capacity for carbon monoxide, PAH pulmonary arterial hypertensmn
BAL bronchoalveolar lavage VEGF vascular endothelial growth factor

AQ1

There are also many reports regarding collagen type III metabolites. Serum levels of the N-terminal type
I1I procollagen peptide were associated with the disease activity of SSc [13]. Another study reported that
IN-terminal type III procollagen peptide correlated with high-resolution computed tomography score in
patients with SSc [ 14]. In a prospective follow-up study, the increased levels of N-terminal propeptide of
type III procollagen were independent unfavorable prognostic signs [ 15]. Further longitudinal serial
analysis in individual patient may be necessary to determine the utility of collagen type I or III
imetabolites in SSc. .

13.3.2. Matrix Metalloproteinases (MMPs)

MMPs were first described as proteases that degrade ECM. However, MMPs have multiple roles such as
irelease and activation of cytokines and growth factors [ 16 ]. MMP-9, whose substrates include type IV
collagen in basement membrane, has been implicated in the pathogenesis of cancer, autoimmune disease,
and various pathologic conditions characterized by excessive fibrosis. In a previous study, SSc patients
thad higher concentrations of MMP-9, and the concentrations were significantly higher in diffuse
cutaneous SSc (dcSSc) compared with limited cutaneous SSc (1cSSc) [ 17]. Serum concentrations of
MMP-9 correlated well with the degree of skin involvement, as determined by MRSS [ 17]. Moreover,
dermal fibroblasts from patients with SSc produced more MMP-9 than those from healthy controls when
{they were stimulated with interleukin (IL) 1B, tumor necrosis factor (TNF)-a,, or transforming growth
factor (TGF)-B [17].

[t has been known that MMP-12 degrades multiple ECM components including type IV collagen, elastin,
and fibronectin [ 18 ]. Skin fibroblasts and endothelial cells from SSc patients expressed augmented
MMP-12 [19]. In a study of 72 SSc patients, serum MMP-12 levels were significantly increased in dcSSc
lpatients, and the levels were correlated with skin involvement, presence of digital ulcers, and severity of
lung restriction and nail fold bleeding [20].

13.3.3. Transforming Growth Factor (TGF)-f3
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