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modified Rodnan total skin thickness score (MRSS)

- BARZ17EML (MFE, WML, magh, m_ Lk, 28, sUEs,
REER, MRRR, M TAR, MEE) (29T TEHm.

- RFEE MBI TEA, REDE S & TR & DRIENE % ST,

o BB ZARME MM (0: £, 1: BE, 2: AEE, 3: 5E).
RENTRE DRIENMEA F > 7-R<I5E%3, BB KRS
BIETR WD REZ S BN HDHE], FOHFHEAE?2
&9 5. HsaT 0~51,
> F15: PIP B8 & MP BEEI DRI D 357 ¢ R,

aUfE - BB EAIL Y b EREITORBEE & ER L TFHm.

BR: BIREEPCld A <HEER EES A © T5EOE) TFHM.

RUBEER: AT, B Limd o T ik £ T, % & CTar.

FEER: BRI T, WE Timh o B8 g £ T 7.

KBE - TEE - BF: BB CTB % 3L T 7= IRRE T &1,

e RRKmMRSS (Medsger) : 0: normal, 1~14: mild, 15~209:
moderate, 30~39: severe, 40 = end-stage,

o EHEFEIE: 0: normal, 1~9: mild, 10~19: moderate,
20~29: severe, 30=very severe.
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[J Rheumatol, 1993:20:1892-6]
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1 (mild) 1—-9
2 (moderate) 10—19
3 (severe) 20—29
4 (very severe) >30 (BAREERZSHA RZ 4, 2016]
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BSR and BHPR guideline for the treatment of systemic sclerosis (2016)

[Rheumatology 2016:55:1906-10.]

Skin manifestations

Managament of skin disease is an intrinsic aspect of man-
agement of SSc. Pruritus is common and particulary trou-
blasome in early stage dcSSc and becomes lass intrusive
once the disease plateaus. Culaneous telangieclasia may
be widespraad, espedially over the hands and face, and
may present as a maor cosmetic problem [31, 32].
Immunosuppression that aims to modify the disease is
also hkaly to impact on skin invalvement, but it s also
mportant to consider the evidence-based managament
for cutaneocus manifestations of SSc per se. The evidence
basa and traatment options for individual skin mandfesta-
bons are outiinad below.

Recommendations for skin manifestations in SSc

{) Practical approaches, in particular maintaining ade-
quately moisturzed skin, are essential, espeacially
with moistunzars that are lanolin based. It is
strongy recommended to avoud frequent bathing
with harsh deodorant soaps, and non-soap cleans-
ars should be used where possible {lll, C). Final
consansus 100%.

il Antihistamines are oftan used for itch (lll, C). Final
consensus 90%.

fi) Current treatment options for telangiectasia include
skin camouflage and laser or intense pulsed hight
therapy (lll, C) [33, 34]. Anal consensus 100%.
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EULAR recommendations for the treatment of systemic sclerosis (2017)
[Ann Rheum Dis 2017;76:1327-1339.]

IV. Skin and lung disease = Two RCTs and their re-analysis have shown that methotrexate improves skin score in early A 7.42
diffuse SSc. Positive effects on other organ manifestations hawe not been established.

Methotrexate may be considered for treatment of skin manifestations of early diffuse SSc

In view of the results from two high-quality RCTs and despite its known toxicity, A 7.84
cydophosphamide should be considered for treatment of SSc-ILD, in particular for patients
with SS¢ with progressive ILD.

Regarding HSCT, two RCTs have shown improvement of skin involvement and stabilisation of A 8.03
lung function in patients with SSc and one large RCT reports improvement in event-free

survival in patients wath SS¢ as compared with cydophosphamide in both trials. HSCT should

be considered for treatment of selected patients with rapidly progressive SSc at risk of organ

failure. In view of the high risk of treatment-related side effects and of early treatment-related

mortality, careful selection of patients with SSc for this kind of treatment and the experience

of the medical team are of key importance.

« 2DDRCTEBMITICE S EMTXIZEHIACSSCORER I 7 2 ET
5. MTXD M fges ~ DNERILEFR I AL TUNZR U,

* MTXIZBHAdCcSScO K BIRE~ND R E L TEREIND 5.



Treatment Algorithms for Systemic Sclerosis According to Experts (2018) Ml
[Arthritis Rheum. 2018:70(11):1820-8.]

Systemic sclerosis-related skin involvement ® m ? S S 1 O m I | d
¢ i
MRS‘S10 MRs:su MRiS32 e mMRSS 24: moderate
Switch to ;;;:'"ei MlTx = Switch to 611,;:“: MJTX - Switch io ;;/': —~ MlMF = °m ? S S 3 2 S e v e re
27 line: MMF (64%) 2™ line: MMF (52%) 2™ line: MTX (52%)
sw”c"?:":olii::gfv cyc!lophosphamide sw"c’;':ii:z:/‘l’\l cyct)phosphamide ¢ m ? S S 2 4 i -(\\ I\/I TX — I\/l |\/| F
Az (2% .
: e MRSS32TIEMME—=MTX

4* line: HSCT

. ——— IVCY, HSCT (£ 3rd/4th

e GCIZTDWT: 13%DexperthHE ICFEA, 19%W B4, 33%H /- £ 12,
35% D AEH.

« GCEHexpert® 49%APSL<7.5 mg/day, 51%HPSL 7.5-20
mg/day.
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« Recommendation : 2016 JDA, 2016 BCR, 2017 EULAR, 2018 Algorithm

« RAPIDS (DU-Bosentan), DUAL (DU-Macitentan)
« SEDUCE (DU-Sildenafil)



ERA (= & U > SAEGERE) EIRN 70X 29 4M4 70 SREEHE

- Ambrisentan (7 Y7 Y2) [GSK] - Selexipag (77" b7t ) [777U4y/BA&HFE]
- Bosentan (F777) [797V4/]
- Macitentan (17 z23yb) [777V47] SGC (TraMsr 7oLy v 5 —ERIEER)

« Riociguat (77 L 2) [» 410]

PDEDSI (742741255 —t5EER
« Sildenafil (LN 74) [774% -] =[N 177 7]
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BSR and BHPR guideline for the treatment of systemic sclerosis (2016)

[Rheumatology 2016:55:1906-10.]

Recommendations for AP in SS5c¢

(i)

Although there is no evidence base to support gen-
eral measures, most clinicians believe that patient
education, specifically general/lifestyle measures,
including keeping warm, the avoidance of cold
ambient environments and smoking cessation, are
key aspects of management. Final consensus 100%.
First-line treatments are calcium channel blockers
(la, A) and angiotensin Il receptor antagonists
(Ib, C). Final consensus 100%.

Other treatments that may be considered if these
are either ineffective or not tolerated are: selective
serotonin reuptake inhibitors, x-blockers and statin
therapy (lll, C). Final consensus 100%.
Phosphodiesterase type 5 inhibitors are being used
increasingly for SSc-related RP (lla, C). Intravenous
prostanoid (e.g. iloprost; la, B) and digital (palmar)
sympathectomy (with or without botulinum toxin
injection) should be considered in severe and/or
refractory cases (lll, D). Final consensus 100%.

2016
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RPIZEEZAALPRIEA L RICEBEEI NS Z & T
R IZHAH B BvasospasmTH 5.

RPIZ=MM: MEUNHEIC & 2 pallor— cyanotic blue
phase— painful reactive hyperemic phase.

Primary RP & secondary RPO X BIAEE.

SSclZCTDHR THRHRPDIEEN G < L IX L ITHFHEIR
ETRD.

RPH 5 DSSCIER D FIE £ TORIPE X —HKAIIC
dcSSc & ¥ 1cSSco AHA KL,

1st line 781X CCB & ARB.

DB EE1E SSRI, ablocker, statin.

PDESIiDFERAAIE 2 T 5. IV prostanoid & 38 B X et
YIRTIZEE - BEAD & T ICEETT 5.




BSR and BHPR guideline for the treatment of systemic sclerosis (2016)

[Rheumatology 2016:55:1906-10.]

Recommendations for DUs in SSc

(i)

(i)

(i)

V)

DUs require integrated management by a multidis-
ciplinary team; management includes local and sys-
temic treatment. Final consensus 100%.

Oral vasodilator treatment should be optimized and
(for those patients progressing to DU) analgesia
should be optimized and any infection promptly
treated (lll, C). Final consensus 100%.

Sildenafil should now be used before considering
i.v. prostanoids and bosentan, in line with the cur-
rent National Health Service (NHS) England Clinical
Commissioning policy [17].

In severe active digital ulceration, patients should
receive i.v. prostanoid (la, B). In patients with recur-
rent, refractory DUs, a phosphodiesterase type 5
inhibitor (lla, B) or i.wv. prostanoid (la, B), an
endothelin receptor antagonist (ERA) including
bosentan; la, B) should be considered. Final con-
sensus 100%.

Digital (palmar) sympathectomy (with or without
botulinum toxin injection) may also be considered
in severe and/or refractory cases (lll, D). Final con-
sensus 90%.

2016
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- Digital ulcers (DUs) IZMRIETIC L V) $F5
a2 VR B, TE%EEJHEFWJ ICHoND. FFIC
BIRAL & B,

« SSCEEDKIFDICDUEAH D EEINS.L
Ci‘l, ETHERELFLUANICA LN D.

BLARA, BE, tURRBEIEL LR

. Sildenafil%‘r@ii ~ Z (jv prostanoid or
bosentan D EJI2).

« Severe DUTIZiv prostanoid@") NE, BHE
PHEEEM T IZPDEDI, iv prostanoid,
bosentan’s & DERAZ ZE S 5 .
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EULAR recommendations for the treatment of systemic sclerosis (2017) EULAR

[Ann Rheum Dis 2017:76:1327-1339.]

l. SSc-RP A meta-analysis of RCTs on dihydropyridine-type calcium antagonists indicates that nifedipine A 8.19
reduces the frequency and severity of SSc-RP attacks. A meta-analysis of RCTs indicates that
PDE-5 inhibitors reduce the frequency and severity of SSc-RP attacks. Dihydropyridine-type
caldum antagonists, usually oral nifedipine, should be considered as first-line therapy for
SSc-RP. PDE-5 inhibitors should also be considered in treatment of SSc-RP.

A meta-analysis of RCTs on prostanoids indicates that intravenous iloprost reduces the A 8.29
frequency and severity of SSc-RP attacks. Intravenous iloprost should be considered for severe

SSc-RP.

Experts recommend that intravenous iloprost should be used for treatment of SSc-RP attacks

after oral therapy.

One small study indicates that fluoxetine might improve SSc-RP attacks. Fluoxetine might be C 6.06
considered in treatment of SSc-RP attacks.

» RP: CCB (Dihydropyridinef47"; =7zt ») IIRPSEEEL © L BREEENET 5.
RCT X X &N IZPDESIARPODIEE L IZE A TIT 5 &£

e Istline& LTZ7zy bt VIR EDCCBZ & L, PDESIHERT 5.

* v IloprostcatRPaﬁErm—f%T T2 ERCTA XBEITARLTH Y, Eir
15| T 5 B L CHERDDBRPHEIEICIviloprostEhd 5.

« Fluoxetine?® &%éﬁ%?ﬁ\% L N7 ULVINE Astudy i H 5.




EULAR recommendations for the treatment of systemic sclerosis (2017) =8
[Ann Rheum Dis 2017:76:1327-1339.]

II. Digital ulcers in Two RCTs indicate that intravenous iloprost is efficacious in healing digital ulcers in patients A 8.39
patients with SSc with SSc. Intravenous iloprost should be considered in the treatment of digital ulcers in

patients with SSc.

A meta-analysis of RCTs and results of an independent RCT indicate that PDE-5 inhibitors A 8.03

improve healing of digital ulcers in patients with SSc. Moreover, the results of one small RCT
indicate that PDE-5 inhibitors may prevent development of new digital ulcers in SSc. PDE-5
inhibitors should be considered in treatment of digital ulcers in patients with SSc.

Bosentan has confirmed efficacy in two high-quality RCTs to reduce the number of new digital A 8.19
ulcers in patients with SSc. Bosentan should be considered for reduction of the number of new

digital ulcers in SSc, espedially in patients with multiple digital ulcers despite use of calcium

channel blockers, PDE-5 inhibitors or iloprost therapy.

DU: iv iloprostADUDBEICE N E 2D DRCTHRT.
RCT X XA ZPDESIADUD BRZHNEIHE S &L RT.
1 DD/NERERCTHAPDESIAFHHEDUEF C &R .

Bosentan|32 2D BEERCT CHHBEDUDOE EH O T xS 7.
Bosentand#FiRDUDE Z RO T & TICEB I NS (FFIC
CCB/PDEb5i/iloprosti&HitEm & =).



Treatment Algorithms for Systemic Sclerosis According to Experts (2018) Ml
[Arthritis Rheum. 2018;70(11):1820-8.]

[ Systemic sclerosis-related Raynaud's phenomenon ] [ Systemic sclerosis-related digital uicers
|
i . 4 .
Mild More severe Prevention | Active treatment
(<5 attacks/week) (>25 attacks/week) ‘ ‘
— o%:e == ] [ - c‘tl:a - ] 1% line: CCB (81%) | 1% line: CCB (71%)
Add (n%‘;w | — Add (93%‘;" | = Add (8%) 3 Add (96%) 3
2+ line: PDESI (72%) | | 2 line: PDESi or prostancid (76%) | otk e b ok
v Add " the other (85.2%) J Add' (61%) § Add' (87%) §
3" line: add' ARB or switch to 3% line: PDESi and prostanoid (76%) | 3¢ line: Bosentan (64%) | | 3 line: Prostanoids (42%)
another CCB (52%) I Add (74%) ¢
v | 4* line: switch to another CCB (44%) | 4" line: Prostancids (66%)
I Consider as severe RP ] ‘ ‘
5" line: botulinum toxin (29%) or digital 5" line: Digital sympathectomy
sympathectomy (78%) (occasionally) (74%)

« RP : Mild RP% 3rd line(CCB = PDEb5i add ARB or switchB]®CCB) Tsh&E A T i
severe RP& 9 5.

o § YIAEZIEFT O RMBREYIFRX5th line7= A controversial 7= - 7-.
o DB aspirin (75% of experts), statin (29%), fluoxetine (21%), pentoxifylline (7%) .

- Digital ulcers : Prevention7ha & Li£2012 & H b 9. Active JAED 3rd linelC
incorporated prostanoids.



Digitul Ulcers in Systemic Sclerosis RAPIDS-1 (2004)

R il 35  Double-blinded, multicenter, placebo-controlled,
e ] — randomized, controlled study.
» 122 ADSSc-DUFARFEEICTKT HRCT

Mumber of new uleers
(5]

o XER: dcSSc 37.7%, 1cSSc 62.3%. 16)A%EH%EL
« Primary endpoint : Fi3EDU

Mlpmmme Diffise 8¢ Limited SSc « Secondary endpoint : DUD B¥EERE & F D ks
« BosentanZt(n=79): ¥ D4 % 62.5mg BID, %t <
#ARDUZ (BI-DUA% 530 1258 % 125mg BID, Placebo®f(n=43)
S o 220ty + f&5: Bosentan|$48 % $TiRDUSE B> T (1.4 vs 2.7,
NHE p=0.0083). BLICDUN B % BF TILFTARDUZAYEL S (3.6
N p=ns) to 1.8, p=0.0075). FDIEBEED R <2 5. BBFODUD R
l BHAE IS Z A L.
r .. « RTX vs CtrITHEHBREZEH V) [10.25% vs 5.04% (P=0.002)].

« Z{ER: Bosentan CHTHEE L &
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Bosentan treatment of digital ulcers related to
systemic sclerosis: results from the RAPIDS-2 RAPI DS'Z <201 1>
randomised, double-blind, placebo-controlled trial [Ann Rheum Dis 2011;70:32-38.]

 Double-blinded, multicenter, placebo-
controlled, randomized, controlled study.

D petoo @ 5@%%' 188/\@9\7& CEHIEDDUMDH 5SSc

Bosentan
. Pr|mary endpoint L FREDUE EDUER F TO

il HA R R, 209 @ B, F OHEEE.
0 (e‘fé‘?é"f'égo% | ‘P"‘)%?"’” j::|:IL g B OSG ﬂta f %i (ﬂ = 98) ’J]QJJ &5 0) 4\1@ % 62 . 5 M g B | D,
et oot w5 2058 % 125mg BID, Placebo®%(n=90)

3.0+

04

DU

woUB « G Bosentan(330%#RDUZ Z Bk 97 (1.9 vs
2.7,p=0.04). ZDENRIZBLICDUA B HEE TR L.
| HEBHR - BEODUDBAEICABEL L ERCFOK
enl 3675,&,\%73 L.
io (Bosentan) L. - BIVEFR: A D I2E & kR L2
a FEEEL R Bosentan BH DU & 4§15 5.
BEfF DDUAREIC I3 R E R 70,



Effect of Macitentan on the Development of New Ischemic
Digital Ulcers in Patients With Systemic Sclerosis D U A L' 1 y 2 <2 01 6>

DUAL-1and DUAL-2 Randomized Clinical Trials [JAMA 2016;315:1975-88.]
DUAL-1 , _
 Double-blind, multicenter, Placebo-controlled,
randomized, controlled study.
| ,fr e Active DUDH B2SScEE 2 XTRK, 1618
g‘ = I %tl*dr Macitentan, 3 ma / \
Bl o —T | Macitentan&n « DUAL-1; SSc 289 A Z#1:1:1ICn T T
S : Macitentan 3mg, 10mg, Placebo DT 5,
wiink B & & & & DU 0.94 vs 1.08 vs 0.85 [5E =4 L]

Mm nagrz 5 5 3B « DUAL-2; SSc 265 A= 1:1:1IC 1 T
DUAL Macitentan 3mg, 10mg, Placebo hiT 5.
el FFEDU 1.44 vs 1.46 vs 1.21 [BE=4 L]
 BIfEA: MacitentanTI3EETE, RxHE FiE, KB ES,
ifﬁﬂ B R, TR
1| A - g smENEDUD & 5 SScTldMacitentan (316
: J@J B THFHFEDURERDMEIT A H - 7=,
: o ;! g2 12 16 28 40 52 64 76

1
Macitentan, 10mg 84 77 71 63 58 43 35 27 14
Placeba 87 84 77 70 &3 50 36 22 12



Meta-Analysis of Healing and Prevention of
Digital Ulcers in Systemi,c Sclerosis RCT meta <2016> ] h

[Arthritis Care Res. 2013:65:1460-71.

PDES inhibitor  Placebo Risk Ratio Risk Ratio ° SSC_ D U 0) RCT 7& )( & ﬁgj;ﬁ_

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Ci M-H, Fixed, 85% C
Fries 2005 2 6 0 6 127T% 500 [0.29, 86.43] = ¥ 7]
Herrick 2009 2 5 0 3 152% 333 .21, 52.69] __—i—_ ¢ 3 1 R CT % ﬁq: ¢}:l_
Shenoy 2010 8 9 3 10 72.1% 2.96 [1.12, 785 — N
H - \—LA =

- PDEGiIZBERICDURR S ¥ % (RR3.28 [95%Cl
Total (95% C1) 20 19 100.0%  3.28[1.32, 8.13] <
Total events 12 3 1.32_8.13, p:0.0].]).

Heterogenaity: Chf =0.13, df =2 (P=094); P = 0%
Test for overalleffect Z=25 (P=0.01)

om o 10 = e Bosentan|ZFEDUKE B EICE S T (standard
| AT mean difference 0.34 [95%CI| -0.57~-0.11, p=0.004]).
PDESITDUABREICHNET S e $ZO7 NAZY49) v IZPlacebo & HEZEA L, IV
iloprostiE#FTHEDUE B EIZE D T (SMD 0.77
[95%CI -1.46~-0.08, p=0.03]).
« Negative trials: HM/MxE, oral N-
DO O s RO, MO eyt R bty acetylcysteine, heparin, dimethyl sulfoxide,
S leBE W arae W M adpeak 2 B ketanserin, prazosin, prostaglandin EI,
- e cyclofenil, quinapril, topical nitroglycerin

Hetarogeneity. Chi*= 0.30, I = 1 (P = 0.58); I*= 0%

T T T T .
Testfor overali eflect: Z = 2.59 (P = 0.004) ,,_"‘ = D8 B fO rmu | atl on.

(' avous bosentan Favours placebo :I:E/_\ . M N \\—[-3\\ A
- S A Sy PR - iGam - PDESIA'DUARI S & 5. Bosentan - IV
Bosentan CHTARDUFREHKAHIH TN 5 loprostAETEDURE A T4 2.




Efficacy of sildenafil on ischaemic digital ulcer
healing in systemic sclerosis: the placebo-controlled SEDUCE <2016> —
SEDUCE study [Ann Rheum Dis 2016;75:1009-1015.]

 Double-blinded, multicenter, placebo-
controlled, randomized, controlled study.

« 83\, 192f@»DU(SSc)

Table 3 Secondary end points—intention-to-treat analysis

Sildenafil Placebo
oo et P VA, « Primary endpoint=DU 8 X COKHE
Number of DUs per patient e Sij i|E: : &
..... oberof DU pecpoent. T o SildenafilZ£(DU 891&): 20mg x3, 12:38
v 15a12 1920 02" * PlaceboZt(DU 1031&):
£ Wa 12216 1.8+2.4 0.04* 4
0 09s16 1827 001? « #5R: SildenafillZDU;a A = Z X A Ly (HR
Patients with complete healing of DUs that were present at entry 1.33 (p=0.06), adjusted HR 1.27(p=0.25)).1.9 vs 2.7,
W12 26 (703%) 23 (605%) 0.45" 0=0.04)
Patients with no DUs at W12 (N: %) L
W12 25 (67.6%) 18 (48.7%) 010" « DUDEIL B D . 8W: 1.23 vs 1.791E] (p=0.04).
Patients with >1 new DU having occurred between W4 and W12 (N: %) 12W: 0.86 vs 1.51 (p=0.01)
8 21.6%) 15 (39.5%) 0.10* T - o L
:::Z?emesﬁsas?:a{usgm%tm.&g;g vaiatstesaecmpaed d /\%Eﬁ?ﬁ: S||denaf||@D£;é%;Hﬂ FIEﬁ C:ﬁ%l_\%fd: <
‘z)tstg:\g:nng he':imt;:;of:fglete:r; eewiie?ﬁmimewagnuas. pl’l mary end pOlﬂtl_EX L/ 7’—0‘: 75\ 2 7L: .

DU, digital ulcer; W, weak.

e« B PCEE T TFREANICDUBRE LN LA -T2,
DUD I SildenafiligB =27 < T 5.



Efficacy and Safety of Selexipag in Adults With SeleX|pag RCT(2017>

Raynaud’s Phenomenon Secondary to Systemic Sclerosis
[Arthritis Rheumatol. 2017;69:2370-9.]

=

10 1 —— Normal
g | \ » Double-blinded, multicenter, placebo-
£ M{WW ) controlled, randomized, controlled study.

S, 111 S . SSCEEERPD H 5 £

Weekly RF atiack rate « Primary end point : @& 7- Y ®RP attack

i N fl e o Selexipag®t(n=27): {&%!, max 1600ug x2/H,
= sl UK 3B, HEFE 13 ¥ =800pugx2/H
g 2ﬁﬂ{ ﬂ}m  Placebo#(n=32)

" 300 e leo e 200 22 - $ER:BHT-Y ORP attackiCBEEN R o 7=,
100/ T, e « Placebo I& L ®21.5, #iF14.2

75 A (|||l rerouen « Selexipag |2 L ®22.4, #3518.0

Density (%)
i
]

]
th

j‘:fH h}ﬁﬁ\ o #£=m: Selexipag|ESSc-RP D FEA{E# A 2 Z 75 L\,

=0 =} 0 2 10
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