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SS mPAP 4 4
4 1 NP normal pressure : mPAP < 15mmHg
2 pre-PH : 15 mPAP < 21mmHg 3 border-PH i 21 mPAP < 25 mmHg 4 PH
I MPAP 25mmHg
1 NP mPAP<15mmHg PVR
Cl BNP
peak-v02 SSc
2 Pre-PH 15mmHg mPAP< 21mmHg Cl
PAC / -
E/A
3 border-PH 21mmHg mPAP< 25mmHg



SSc PH 4 PH mPAP

25mmHg Stvl Sa02
RV-EDP
WHO class
Cox
2.23ml/mmHg HR :31.1
PH ROC
RVSP  43mmHg PH 89% 84% borderline-PH
7% 90% borderline-PH
RVSP  30mmHg borderline-PH
100% 34% RVSP  35mmHg PH 100% 58%
ESC/ERS RVSP  50mmHg PH  borderline-PH
A. 15 163 RHC
SSc : Systemic sclerosis PH

PH : pulmonary hypertension

SSc TTE : transthoracic
SSc echocardiography CPX :
SSc  PH cardiopulmonary exercise testing
RHC
1 mPAP 4
1
B.
2007 2013
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RHC : right heart catheterization
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TTE

ILD
Interstitial Lung Disease 2012
Lancet [1]
CT 20%
limited ILD 20%
Extensive ILD
FVC : Forced

Vital Capacity %FVC:70%

limited ILD %FVC:70% Extensive ILD

ACC/AHA CPX
[2] CPX

750EC 5
20watts W 4
warm-up ramp 1w/
1
peak
AE-300S

, breath by breath

ML-5000,
peak-V02 (ml/kg/min)
30
AT : anaerobic threshold)
V-slope
AT-V02 (ml/kg/min)

178 SSc
RAP : right atrial pressure

RVP : right ventricular pressure

PCWP PAP
Fick
CO : cardiac output Cl:
cardiac index
Fick
CO (L/min) = (ml/min) /
(ml/L) CI =CO / BSA : body

surface area StVI : stroke

volume index (ml/beats/m*) = Cl /
HR : heart rate
PVR : pulmonary vascular resistance
=80 x

(dyne - sec’! - cm ®) MPAP -

mPCWP 7/ CO systemic
vascular resistance : SYR  ((dyne - sec’ !

cm %) 80 x mBP - mRAP / CO

PAC : pulmonary artery compliance

(ml/mmHg) StV : stroke
volume / SPAP : systolic
PAP dPAP : diastolic
PAP PAC
1mmHg
PAC

AOC :

Aortic compliance stv 7/

SBP : systolic BP -
dBP : diastolic BP



1
LVSWI left ventricular stroke work
index (g m/m*) StVix mBP- mPCWP
x 0.0136 45-75 (g m/m*) 1

RVSP : right ventricular stroke

work index (g m/m?*) StVIx  mPAP-

mRAP  x 0.0136 10-15 (g m/m*)

mPAP SSc 4
1 NP normal pressure
MPAP < 15mmHg

2 pre-PH - 15 mPAP < 21mmHg

3 border-PH 21 mPAP < 25 mmHg
4 PH > mPAP 25mmHg
TTE CPX
TTE PH
SSc-PH TTE

TR presure gradient:

TR-PG RVSP = (TR-PG)? + 10
(mmHg) RVSP
178 SSc RHC mPAP

PH  borderline PH
TR-PG ROC

mean + SD

I+

4 Bartlett

Kruskal-Wallis
Cox
ROC
Kaplan-Meier
Dr.SPSS for Windows 11.0.1J

Statistical Software Package, Chicago,

USA P <0.05
C.

4
mPAP 4

1 pre-PH PH
PH
BNP CRP  pre-PH PH
BNP NP
<20 (pg/ml)

WHO PH class
border-PH class pre-PH NP
class ILD
Limited ILD border-PH

extensive ILD
pre-PH border-pH PH
4
4
2 E/A

pre-PH , border-PH , PH



E/e’ border-PH , PH
CPX

NP
78 75 96% pre-PH 64
42 66% border-PH 17 9

53% PH 19 5 26%
peak-V02 pre-PH ,

border-PH PH

%DLCO pre-PH

border-PH PG
%vC, W%FEV

1.0, %VC/%DLCO border-PH , PH

4
4 3
HR mean RAP RVSP RVEDP rightventricular

end-diastolic pressure

pre-PH
mean PCWP  pre-PH
15mmHg
Sv02 pre-PH
Sa02 PH
Cl NP
Pre-PH
Stvl pre-PH border-PH
PH
PVR NP
pre-PH border-PH
PH

SVR PH

PVR/SVRx 100 pre-PH

PAC NP pre-PH

border-PH PH

1 LVSwI border-PH , PH
1

RVSWI

LVSWI/RVSWI pre-PH s

border-PH PH

4
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NP pre-PH border-PH PH
4 4
Kaplan-Meier SSc 178
2 1 2
3 4
96% 95% 93% 63% SSc
4 NP
pre-PH border-PH PH 4
3
border-PH PH SSc
mPAP 2
Cox
5 6 21mmHg mPAP
21mmHg border-PH PH

mPAP<21mmHg NP pre-PH
mPAP  21mmHg
1 29.208, 95%ClI

3.6628-232.913, P<0.00001 5 PH



mPAP  25mmHg

PH
8.332, 95%Cl 2.547-27.257,
P=0.0004 6 PH mPAP  25mmHg
border-PH mPAP  21mmHg
SSc  PH
WHO
WHO
7 8
WHO class
ROC
7
Cox 5

mPAP 21 (/min)
29.2 95%CI 3.663-232.913, P=0.0014
PVR 295 (/min) 12.3  95%CI
2.570  58.505, P=0.0011 PAC 2.23
(m1/mmHg) 31.1  95%Cl

4.027-140.805, P=0.001

Cox

eGFR BNP CRP Extensive

ILD mRAP  PVR Cox
BNP
6.7, 95% Cl 1.4455-30.90,

P=0.0146  PVR 9.7, 95% CI

1.191-79.54, P=0.0337 extensive ILD

: 4.8, 95% Cl 1.022-22.75,

P=0.0469
6
Cox
Cox
9- 23
TTE RVSP PH
PH non-PH TTE RVSP
24 A TTE RVSP
systolic PAP  mean
PAP 24 B C
TTE RVSP systolic PAP mean PAP

systolic PAP r=0.454,
p=0.0001 mean PAP
r=0.778,
p=0.0001
TTE  RVSP PH borderline-PH

ROC 24 D



7 ROC PH Stvi Sa02

RVSP  43mmHg RVSP RV-EDP
53mmHg SSc
89%, 84% 78%, 4
95% Border-PH RVSP
40mmHg RVSP  43mmHg SSc  mPAP
83%,
82% 7%, 90% WHO class
RVSP NP pre-PH 7 8

border-PH PH
25 SSc
PH
D.
SSc-PH CPA
mPAP<21mmHg

ROC
NP mPAP<15mmHg

PVR Cl Cox
3 BNP mPAP
peak-V02 1, TTE  RVSP
2 SSc
Pre-PH 15mmHg mPAP<
21mmHg
3 CI mPAP 4
PAC 4
3 E/A pre-PH PH
2 border-PH  21mmHg mPAP< 25mmHg eGFR Hb CRP PAP
SSc SSc
BNP
PH mPAP  25mmHg 20 (pg/ml) NP 31+ 21



(pg/ml) SSc
BNP SSc 99
+ 203 (pg/ml)
BNP
BNP  79.3 (pg/ml) 12.4
(p<0.001
dcSSc SSc
WHO
8 WHO
class class 14.7
(P=0.0145)
7 SSc
ADL
limited ILD

extensive ILD
border-PH PH

Cox
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20%
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E/A 1
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pre- PH
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CPX
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1-2
pre-PH
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NP pre-PH
peak-V02:18.8 + 3.7 16.8 + 4.0
(ml/kg/min) SSc

border-PH 9/17 peak-V02:14.3
+ 3.7 (ml/kg/min)
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5/19 peak-V02:10.0+
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SSc
RHC
Cl 2.5-4.2
(/min/m) SVl 30-60
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(dyne sec? cm®)
NP C1:2.6+ 0.5 (I/min/m?)
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BNP

pre-PH HR mean RAP RVSP RVEDP

1
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AOC
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31.1 (p=0.001)
5
SSc-PH
mRAP, PVR, CI, StVI
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Cl 1.91 (L/min)

3.8 (p=0.0199)



PAC
SSc-PH
PH Cl
SSc
pre-PH Cl
SSc Cl
PAC Cl PA HR
SSc
mPAP  mPAP 21 (mmHg)
29.2 (p=0.0014) PAC
mPAP  RVSP RVSP 35 (mmHg
26.5, p=0.0019)
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mPAP  25mmHg
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9 23
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SSc-PH
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r=0.454, p=0.0001 mean PAP

r=0.778, p=0.0001
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26 NP
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#1.

SSc4BE D E R B

NP Pre PH Border PH PH ALL
(n=78) (n=64) (n=17) (n=19) (n=178)
EBR G 53.1+14.2 63.3+12.8%%59.9+11 69 +9** 54+14
i 69(88%) 59 (92%) 17 (100%) 13 (68%) 163 (92%)
BMI 20.9+32 21.0+3.4  21.5+£39  2.04+32 21+33
BSA 15402 1.5+0.2 1.5+0.2 15402 1.5+0.2
creatine (mg/dl) 0.61+0.13 0.68+0.26 0.70+0.32  0.89+0.47**0.67+0.26
eGFR (ml - min? - 1.72m?) 85.3+16.8 77.6+26.2 74.6+23.3 64.1+30.3*79+24
Hb (mg/dl) 122414 115+1.4%* 114417 1L0+2.0** 12.0+1.6
BNP (pg/ml) 31+21 76+90**  118+156  436-+456** 99-+203
CRP (mg/dl) 0.07+0.09 0.33+0.52 %% 0.60 +0.59** 1.1 +1.7** 0.3+0.7
WHO class
I 70(90%) 50(78%) 3 (18%) 0 (0%) 123 (69%)
I 8(10%) 11 (17%) 14 (82%) 5(26%) 33 (19%)
m 0 (0%) 3(5%) 0 (0%) 14 (74%) 17 (10%)
v 0 (0%) 0(0%) 0 (0%) 0 (0%) 0 (0%)
fE IR HE D S OES (F) 67 10 +10 20+11%* 16+13* 10+10
SSem &4
1cSSc 48(62%) 39 (61%) 6 (35%) 10(53%) 103 (58%)
ILDOFE
ILD (limited) 24(31%) 31 (48%) 15 (88%)** 3 (16%) 73 (41%)
ILD (Extensive) 5 (6%) 21 (33%)**  11(65%)** 14 (74%)** 51 (29%)
B HiE
HikkHidk 68(87%) 60 (94%) 17 (100%) 19 (100%) 167 (94%)
Bt b THE 24 (31%) 24 (38%) 5(29%) 4(21%) 59 (33%)
HiScl-7047 4k 30(38%) 27 (42%) 10 (59%) 5(26%) 73 (41%)
HU1-RNP i {k 10 (13%) 5(8%) 3 (18%) 6 (32%) 24 (13%)
Sl ES
T2 P CBREEHE 00%) 0(0%) 0(0%) 0 (0%) 0 (0%)
=SSR b 21(27%) 21 (33%) 11 (65%)*  12(63%)* 65 (37%)
CaZ i (hEH % 3 (4%) 12(19%) 2 (12%) 6(32%)*  23(13%)
LTI 2 (3%) 2 (3%) 1 (6%) 1(5%) 6 (3%)
ARB/ACERH‘E#] 5 (6%) 15(23%) 3 (18%) 6 (32%) 29 (16%)
AEBEF 0 (0%) 3(5%) 1 (6%) 1(5%) 5 (3%)
e =P 8(10%)  22(34%)** 5(29%) 5 (26%) 40 (22%)
HiLHTL S5 — HEBE 2 (3%) 15 (23%)** 1 (6%) 1(5%) 19 (11%)

(Kruskal-Wallis# 7 . *p<0.05, **p<0.01)

BMI : body-mass index, BSA : body surface area, eGFR : estimated glomerular filtration rate, BNP : brain
natriuretic peptide, CRP : C-reactive protein, ILD : interstitial lung disease, ARB : angiotensin receptor
blocker, ACE : angiotensin conversion enzyme

80 PH
@ E mPAP  (mmHg)
o @border-PHEE 21 =< mPAP < 25
< -
o 7 @pre-PHEE 15 < mpAP < 21
c
8;40 @iﬁnﬁﬂjﬁPH ONPE mPAP < 15
= Established \_ 4
. PAH b 21 < mPAP < 25 mmHg |
1?2 oo e
0 20 (400 60 80 100

60

Pulmonary Microcirculation (%)

1. ififEBR & mPAP D R

Edmund M.T. Lau et al. Eur Heart J. 2011 Oct:32(20):2489-98. & ¥ 2%

40%
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#2. SSc4BED LT a—, DEESEERTE. MFREERE

NP Pre-PH Border-PH PH ALL
(n=78) (n=64) (n=17) (n=19) (n=178)
TTE
TR-PG (mmHg) 21+6 26 +8** 36 £10** 57+19%* 28+14
EF (%) 71+£5.8 69+8.2 71+79 66+8 70+7
TR
mild 17 (22%) 15(23%) 5(29%) 2 (11%) 39 (22%)
moderate 0 (0%) 2 (3%) 0 (0%) 0(0%) 2 (1%)
severe 0 (0%) 0 (0%) 0 (0%) 1(5%) 1(1%)
E/A 1.27+0.5 0.96+0.39** 1.08+0.51 1.0+0.5** 1.1+0.4
E’ 10.3+2.8 9.2+28 8.5+4.1% 7.6 +2.8% 9.6 +2.9
E/e’ 7.3+24 85+34 10.4+4.2% 10.9 +6.2* 1.1+04
CPX
% A0 FA%E (min) 137423 132+17 135+21 134 +23 135+21
wAT v 3 (watt) 70+23 53 £17%* 57+18* 22 48%* 63123
AT-VO: (ml/kg/min) 13.5+25 12.8+1.8 11.9+1.5 0] 13.1+23
Peak-VO: (mI/kg/min) 18.8+3.7 16.8+4.0* 143 +3.7** 10.0+1.6** 17.3+43
IR 1
%VC 98.5+19.8 89.5+20.0 79.84£22.4* 70421%* 90.5+22
%FEV 1.0 95.9+19.3 89.5+18.9 77.4 £18.9%% 75 420%* 90+20
%DLCO 89.1+16.3 5.4+20.9%* 54.1 +£14.7%% 46.6 £17.7%% T7+23
%VC/%DLCO 1.1+0.2 1.3+0.5 1.740.9%  1.7+0.7%* 1.3+0.5

(Kruskal-Wallisf 7E . *p<0.05, *¥p<0.01)

TTE : transthoracic echocardiography, TR-PG : tricuspid regurgitation - pressure gradient, EF : ejection
fraction, CPX : cardiopulmonary exercise testing, VC : vital capacity, FEV : forced expiratory volume,
DLCO : diffusing capacity of lung for carbon monoxide

1.00 ~saem,

RREFE

CAE
All SSc¢ 96 95 93 63

0.00 T T
0 200 400 600 800 1000 1200 1400 1600 1800 2000

e

X2. A7FdR  2SScAEH]

Kaplan-Meier SSc 178 641+ 430
14 1 2 3 4 96%
95% 93% 63% 4
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3. SSc 4B MITENRE

NP Pre-PH Border-PH PH All
(n=78) (n=64) (n=17) (n=19) (n=178)
RHC
HR (/min) 65+9 T2+13*% 72+13*  §2+12¢F  70+12
BP (mmHg)
systolic 112+18) 130+19 126 +18 123+19 121+20
diastolic 67+9 70+12 67+13 71+14 67+ 11
mean 82+12 82+13 82+13 87+11 86+13
mena RAP (nmHg) 3+2 4+2* 4+2 6+3%* 4+2
RVSP (mmHg) 24+ 4 304 37H4%¢ 55+13%% 31+11
RVEDP (mmHg) 5+2 T2 6+2 9 g ¥ T7+3
PAP (mmHg)
systolic 21+3 28+3¥*  36+4** 55+12%%  29+11
diastolic 7+2 10+2%% 134 4%% 2]+ 5= 10+5
mean 12+2 17+2* 22+1%**  34+6** 17+7
mean PCWP (mmHg) 6+2 gH2** 8§+3* 9+ 3** 8+2
Sa0, (%) 97+4 96+2 96+4 91+ 7** 96+3
Sv0; (%) 74+ 4 70+6** 68+5* 58+10** 70+7
CO(F) (mmV/min) 3.9+10 3.6x09 3.6*+0.8 3.3x13* 3.7x1.0
CI(F) (ml/min/m?) 26+05 24+05 23+04 22407 24+05
1[E] 4+ Hi 628 (ml/beats/m?) 40+7 35+H7**  33E6** 27T+ 36+8
Jiti i & BEHT (dyne - sec” - em™® 128+53 197 +86** 321+78* 698+356** 232+216
£ 5 & HEHT (dyne - sec! - em™) 1703506 2029+569*1866+647 2250+825* 1900+606
PVR/SVR X 100 75+23 9.6tX28%* 18.3+51%%30.7:10.9%*11.8+8.5

i@k 7 F A7 A (mVmmHg) 4.4+1.3 3.0+0.9%* 2.3+0.7** 1.3+0.5* 3.3+15
K#fR= > 77 A7 A (mVmmHg) 1.50+0.58 1.0+0.5 0.9+0.4 0.9+0.5 1.2+06
g RBR > 7 F AT A 32+11 34+11 28+11*% lL6*0.6* 3.0+12

£ 1R EAE S (g - m/m”) 41+9 39+10 337+ 28+ 6% 3810
A E1EHERE (g - m/m?) 5+1 61+ §+12** 10+2 %+ 6+2
1 s B A AR 8.5+2.0 6.7E13** 42+0.79**2.9+0.86** 6.8+2.5

(Kruskal-Wallist®7E. *p<0.05, **p<0.01)

RHC : right heart catheterization, HR : heart rate, BP : blood pressure, RAP : right atrial pressure, RVSP : right
ventricle systolic pressure, RVEDP : right ventricle end-diastolic pressure, PAP : pulmonary artery pressure, PCWP :
pulmonary capillary wedge pressure, SaO2 : oxygen saturation, SvO2 : mixed vein saturation, CO: cardiac output, CI :

cardiac index
F4. SSc4BEDIE
NP Pre-PH Border-PH PH
(n=78) (n=64) (0=17) (n=19)
BEFEIR(R) 587+314 6171409 947+520 754+643
FETSEH 0 1 4 9
FEIA (FF . PERD gﬁﬁﬁfé CPA (69F) CPA (68F)
CPA (73F) A DA (6TM)

ILD, fifif (64M) R EHLE (79M)
Y& 1. CPA(73F)

18 PEAE I T L

(64F) ILD, FE: % R4 (56F)
ILD, Jii¥% (61M)
it (54M)
R (73F)

B MLAEME S 3 & 7 (66F)

CPA : cardiopulmonary arrest
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5. &7F#i# Border-PHEE & TN U DR
mPAP  21mmHg 1 29.208, 95%Cl

3.6628-232.913, P<0.00001
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95%CI 2.547-27.257,




RS, BRTGA—FOREEON v AT, BERCoxHFINT— PR

ROCH#3 B ECox b FEH
1 By FAE BE BREE 4o X AT—-FHE 95%CI p
Eif (%) 64 0.79 0.60 5.5 4.2 1.174-15.365  0.0275*
L2123 3.3 0.987-10.734  0.0526
BMI 18.7 0.93 0.25 4.2 5.0 0.646-38.118  0.1236
BSA 1.72 0.21 0.89 22 2.3 0.627-8.385 0.2099
eGFR (ml - min! - 1.72m?) 62 0.64 0.81 7.7 4.4 1.404-13.857  0.0111 *
Hb (mg/dl) 10.2 0.50 0.86 6.1 4.5 1.493-13.422  0.0075%*
BNP (pg/ml) 79.3 0.85 0.83 26.3 12.4  2.692-57.132  0.0012%*
CRP (mg/dl) 0.51 0.64 0.88 13.6 6.5 2.101-20.148  0.0012**
dcSSc 2.6 0.848-7.684 0.0955
Durations from symptom 6 0.79 0.55 4.5 2.0 0.528-7.623 0.3069
WHO 1vs2 14.7  1.702-126.52  0.0145*
WHO 1vs3 30.5 3.561-264.84  0.002**
WHO 2vs3 1.9 0.568-6.129 0.3045
it v b PHidR 0.2 0.026-1.516 0.1186
Scl-70+ 1.1 0.391-3.277 0.819
U1-RNP+ 1.6 0.448-5.966 0.4571
TITE
TR-PG (mmHg) 36 0.77 0.85 18.6 5.1 1.208-21.21 0.0265*
EF (%) 71 0.77 0.44 2.7 1.9 0.588-6.299 0.279
E/A 1.17 0.46 0.62 1.3 2.5 0.693-9.067 0.161
CPX
peakVO:2 (mVkg/min) 10.5 0.67 0.94 31.8 1.1 0.060-19.875  0.9508
Respiratory function test
limited ILD 1.0 0.340-3.137 0.9486
Extensive ILD 8.5 1.804-39.65 0.0068%*
%VC 64.9 0.77 0.88 254 10.6  2.815-40.22 0.0005%*
%FEV10 83.3 0.92 0.63 20.3 6.3 1.389-28.52 0.017
%DLCO 50.1 0.80 0.92 44.6 10.3  1.852-57.29 0.0077%*
%VC/%DLCO 1.78 0.60 0.94 22.1 4.1 0.940-18.08 0.0605
RHC
HR (/min) 77 0.79 0.81 15.6 11.8  3.289-42.52 0.002**
mBP (mmHg) 85 0.64 0.50 1.8 1.3 0.435-4.144 0.6083
mRAP (mmHg) 10 0.14 0.98 8.9 6.3 1.324-29.48 0.0207*
RVEDP (mmHg) 8 0.57 0.71 32 3.3 1.064-10.12 0.0386*
RVSP (mmHg) 35 0.93 0.83 65.5 26.5  3.351-209.89  0.0019**
mPAP (mmHg) 21 0.93 0.86 79.1 29.2  3.663-232.91  0.0014**
mPCWP (mmHg) 11 0.29 0.89 3.2 24 0.743-8.049 0.1413
PVR (dyne - sec’ - cm™®) 295 0.86 0.85 34.8 12.3  2.570-58.51 0.0017*%*
SVR(dyne - sec” - cm™®) 2110 0.57 0.71 3.3 1.8 0.613-5.408 0.2803
PVR/SVR x 100 15.7 0.86 0.90 51.9 13.5  2.823-64.99 0.0011%*
Sa02 (%) 93 0.50 0.90 8.6 4.2 1.433-12.34 0.0089**
SvOz (%) 66.7 0.79 0.81 15.7 6.2 1.572-24.18 0.0091**
CI (ml/min) 1.91 0.57 0.89 10.8 3.8 1.234-11.59 0.0199 *
StVI (mV/min/m?) 24.6 0.57 0.94 204 6.5 2.160-19.81 0.0009**
PAC (m/mmHg) 2.23 0.93 0.83 63.1 31.1  4.027-140.81  0.001**
AOC (m/mmHg) 1.08 0.71 0.54 3.0 2.3 0.725-7.550 0.1549
PAC/AOC (m/mmHg) 2.06 0.71 0.87 16.9 8.4 2.498-28.225  0.0006**
LVSWI (m/mmHg/m?) 26.7 0.64 0.92 20.8 6.2 1.915-20.326  0.0024**
RVSWI (ml/mmHg/m?) 7 0.86 0.80 24.6 10.7  2.230-49.831  0.0025**
LVSWI/RVSWI 4.7 0.86 0.87 38.5 13.6  2.8526-65.22  0.0011**
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(*p<0.05, **p<0.01)



6. ZEBECoxtbfil N — NEHT
ANPF—=F  95% CI p
|24
Age 1.7810  0.398-7.974 0.3553
eGFR 0.6064 0.158-2.331 0.4665
BNP 6.7058  1.455-30.90 0.0146 *
CRP 0.8896 0.182-4.356 0.8852
Extensive ILD 4.8213  1.022-22.75 0.0469 *
mRAP 1.0532  0.185-5.984 0.9533
PVR 9.734  1.191-79.54 0.0337 *

p<0.05)

eGFR : estimated glomerular filtration rate, BNP : brain natriuretic peptide, CRP : C-
reactive protein, ILD : interstitial lung disease. mRAP : mean right atrial pressure,
PVR : pulmonary vascular resistance

#7. TTEDORVSP{E & PH, border-PH#Z

DRRE - FpRE

PH borderline-PH
(mPAP=25mmHg) (mPAP=21mmHg)
25 100 10 25 100 12
30 100 31 30 100 34
35 100 58 35 91 62
40 94 77 40 83 82
43 89 84 43 7 90

45 83 86 45 71 92
50 78 92 50 60 96
53 78 95 55 46 96
55 72 97 60 37 100
60 61 99 65 17 100
65 56 100

v
ESC/ERSH A R F A v TOHAZINE (RVSP=50mmHg)

(A) (B)
SR B S DR NP — K 2.0 NP — FH.2.6
<64 p=0.3069 1cSSc p=0.0955

1.00 i 1.00 i
G 1 deSSc

# 060 # 060

* ‘ 5 ‘

M 0.40 0.40
0.20 } 0.20 '}
0y 50 1000 1500 2000 % 500 1000 1500 2000

W

HERHE

9. Cox B~ — NgHT

IeSSc : limited cutaneous SSc
dcSSc : diffuse cutaneous SSc

GERFEB D 5 DEH, SSeDF A7)
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FLUL-RNPHLAZ2 L p=0.0111

NP — K44

£°° HLUI-RNPHLIED Y
0.20 -
0% ] 500 1000 1500 ZObO
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(B) A K4
PiScl-708Lik7e L p=0.0111
0.80 -
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b
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X10. Cox BN — RfEMT
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2 .
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# o060
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EEHAR

ACA : anti-centromete antibody
ik v Fa A THE)

(B THUE : HFLUL-RNPHLE, HiScl-705UE, Hitk v b X 7HIE)

BNP : brain natriuretic peptide

(A) (B)

NP — FE12.4
p=0.0012

BNP<79.3 (pg/ml)
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TR-PG : tricuspid regurgitation - pressure gradient
(ZL#EEE)

(A) AR5y (B
p=0.0265

TR-PG<36mmHg

% °° TR-PG=36mmHg

1.00 +

0.40 -

0.20
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HEEHRE

TR-PGDOH v b A 7fH &
Coxthfl N — REEAT

112. TR-PG® Cox b fFil ~ 4 —

peak-VO, (T REERERE)
NP — R 1.10
(A) p=0.9508

peak VO2>10.5
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B
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R, SREOFOTX

(B) Peak-VO2
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35
20 % IEFE
25
20
15 |
i——————— 'é“ .......
5 |
0
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s 7578 4264 917 519
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BREDPeak-VO2UZ L 2 ONT K

X 13. Peak-VO:2D Cox il N~ — RgT, FRBEDH T
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ILD

ILD : interstitial lung disease

(FREERES)

(A)
N — K 1.03
p=0.9486

limited ILD (-)
|

1.00
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DLCO : diffusing capacity of lung for carbon monoxide

(—BRILIR SR A Btae)

(A) (B)

NP —FH10.3 %DLCO
p=0.0077 (%)
%DLCO>50.1 (%) " R
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b e N R | _
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%VC : % vital capacity (% FHiZE &)
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mPAP : mean pulmonary arterial pressure

CESBEARE) mPAP
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p=0.0014 N
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Sa02 : oxygen saturation

(BhAR ML EASE AR FNEE)
(A) (B) sa0:
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CI : cardiac index (/> R ¥0
=COGLBE®) (L/min) / BSA (AR ETH)
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StVI : stroke volume index (— [ {740
= C(.L R¥D HR (L 1PH0 (ml/beats/m?)
(IE % f& : 40-70 (ml/beats/m?))
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PAC : pulmonary artery compliance (Fi hiRkI 7547 2) PAC
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(SS¢)

(PAH) 54 diastolic PAP-

PCWP (mmHg) PCWP (mmHg)

diastolic PAP - PCWP 1.11 (p=0.06)

diastolic PAP - PCWP PAH

A.
(SSc:

Systemic Sclerosis) PAH B.

PAH 1980 2013 12

(PCWP)
PAH 69
SSc 54

4  WHO World Symposium

5  WHO World Symposium CT

PAH
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C.
1.
PAH 52+ 12 50
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TR TTEY 9
19 18 8
25 13
1
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16 38
14 1
10 1
2 (
)
24 13
13
3.
75
25 3.1
7.6 11.4
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2
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PAP(
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(HR) 1.100 (p=0.062)
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D.
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PAH co
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Accounts For Poorer Prognosis of
Pulmonary Arterial Hypertension
Associated with Systemic Sclerosis.
77th ACR/ARHP Annual Scientific
Meeting 2013.10(San Diego)

1. PAHZZETIR O T — T LIS T B (n=54)

15H {E
CO (L/min) 471 * 1.54
mPAP (mmHg) 33.66 * 9.14
sPAP 55.67 T 14.81
dPAP 21.51 *+ 7.30
PCWP 7.82 Tt 4.19
mPAP-PCWP 28.13 T 10.03
dPAP-PCWP 15.92 T 8.18
PVR (mmHg* L1 min) 7.17 *+ 3.80
522 FEL v —F Hih BRI B RAT
ZH FET-HR  95%C p
CO (L/min) 0.384  0.450-0.960  0.026
mPAP (mmHg) 1.025  0.972-1.080  0.357
PCWP 1.091  0.899-1.308  0.365
dPAP-PCWP 1.100 0.986-1.234  0.062
PVR (mmHg:L=min) 1.157  1.022-1.302  0.023
SRS 1.926  1.031-3.706  0.040
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Th/To 5 U3RNP 6
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31 8
25mg/day
V beam®

6msec 9.0J/cm? 2 V beam® 595nm
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SSc
25mg/day
3

[1]
QoL
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FIt-3
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36 12 FIt-3 FIt3L ELISA

Nailfold bleeding
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30kDa
FIt3L
1,2 6,7
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quality of life
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B 5
FIt-3

Declaration of Helsinki
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SSD SSD
( 157.7 £ 65.9
94.4 £+ 21.0 pg/ml p=0.00494)
136.4pg/ml ( *
25D)
SSc 38.9%, SSD
30% FL
2) SSc TL
2 SSc FL
FL

70

FIt3L NFB

(26.7  63.6%, p<0.02718)
pitting scar
D.
SSc
SSD FL
SSc
NFB FL
NFB SSc
SSD
SSD FL NFB
SSc
FL
E.
FIt3L
FIt3L
F.

1 Lyons R, Narain S, Nichols C, Satoh M,
ReevesWH. (2005) Effective use of
autoantibody tests in the diagnosis of
systemic autoimmune disease. Ann N Y
Acad Sci 1050:217-22

2 Szekanecz Z, Koch AE (2008) Vascular
involvement in rheumatic diseases:
"vascular rheumatology®. Arthritis
Res Ther 10:224

3 Mulligan-Kehoe MJ, Simons M (2008)



Vascular disease 1in scleroderma:
angiogenesis and vascular repair.
Rheum Dis CLin North Am 34; 73-79
Wilhelm SM, Carter C, Tang L, Wilkie
D, McNabola A, Rong H, Chen C,et al
(2004) BAY 43-9006 exhibits broad
spectrum oral antitumor activity and
targets the RAF/MEK/ERK pathway and
receptor tyrosine kinases involved in
tumor progression and angiogenesis.
Cancer Res, 64; 7099-7109

Li LX, Goetz CA, Katerndahl CD,
Sakaguchi N, Farrar MA (2010) A FIt3-
and Ras-dependent pathway primes B
cell development by inducing a state
of IL-7 responsiveness. J Immunol 184:
1728-1736

Papadaki HA, Damianaki A, Pontikoglou
C et al. (2006) Increased levels of
soluble fIt-3 ligand in serum and
long-term  bone  marrow culture
supernatants in patients with chronic
idiopathic neutropenia. Br J Haematol
132;637-639

Tobon GJ, Renaudineau Y, Hillion S, et
al (2010) The Fms-like tyrosine kinase
3 ligand, a mediator of B cell
survival, is also a marker of lymphoma
in primary Sjogren’ s syndrome.

Arthritis Rheum 62

400

200

normal SSD SSc

SSc SSD

Concentration of FIt3L (pg/mL)

1

L

1

1

+-

. .l
1

1

1

1

:

1

1

1

1

1

1

1

G.
1.
2.
H24
H.
e
T : |
H
SI._E dcSSc IcSSc

FIt3L

71

1 3447-3456



SSc 36
Table 1. Summary of clinical/serological features in patients
with systemic sclerosis (SSc, n=36)

Age at the time of serum

. 62.2
sampling
(mean years)
Duration of disease (mean
75.0
months)
Type (diffuse:limited) 13:23
m-TSS 11.0
CLINICAL FEATURES
Pitting scars 43.8
Ulcers 32.0
Nailfold bleeding 48.7
Raynoud®s phenomenon 90.3
Telangiectagia 23.1
Contracture of phalanges 85.7
Calcinosis 5.9
Diffuse pigmentation 28.6
Short SF 75.0
Sicca symptoms 53.9
ORGAN INVOLVEMENT
Pulmonary fibrosis 37.1
Mean %VC (%) 101.4
Mean %DLCO (%) 87.0
Pulmonary hypertension 28.1
Oesophagus 20.6
Heart 29.4
Kidney 0.0
Joint 57.9
Thrombosis 0.0
ANA SPECIFICITY
Anti-topol 27.8
Anti-centromere 38.9
Anti-Ul RNP 16.7
Anti-SS-A 30.6

Unless indicated, values are percentages.

m-TSS, modified Rodnan®s total skin thickness score; SF, sublingual
frenulum;

VC, vital capacity; DLco, diffusion capacity for carbon
monooxidase;

ANA, antinuclear antibodies; Anti-topol, anti-topoisomerase |
antibody;

Anti-centromere, anti-centromere antibodies; Anti-Ul RNP,

anti-Ul RNP antibodies; Anti-SS-A, anti-SS-A antibodies.
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SSc FL

Table 2. Correlation of serum FI1t-3 ligand levels with clinical/serological features in
patients
with systemic sclerosis (SSc, n=36)

Serum FIt-3 ligand
Patients with elevated Patients with normal
FIt-3 levels (n=14) FIt-3 levels (n=22)

Age at the time of serum

. 64.9 60.3
sampling
(mean years)
Duration of disease (mean 58 2 86.6
months)
Type (diffuse:limited) 6:8 7:15
m-TSS 11.6 10.5
CLINICAL FEATURES
Pitting scars 50.0 40.0
Ulcers 20.0 40.0
Nailfold bleeding 26.7* 63.6
Raynoud*®s phenomenon 100.0 84.2
Telangiectagia 18.2 26.7
Contracture of phalanges 100.0 77.8
Calcinosis 0.0 10.0
Diffuse pigmentation 42.9 21.4
Short SF 85.7 70.6
Sicca symptoms 45.5 60.0
ORGAN INVOLVEMENT
Pulmonary fibrosis 37.1 38.1
Mean %VC (%) 103.0 101.0
Mean %DLCO (%) 85.1 88.4
Pulmonary hypertension 27.0 29.0
Oesophagus 35.7 10.0
Heart 28.6 30.0
Kidney 0.0 0.0
Joint 71.4 50.0
Thrombosis 0.0 0.0
ANA SPECIFICITY
Anti-topol 21.4 31.8
Anti-centromere 50.0 31.8
Anti-Ul RNP 21.4 13.6
Anti-SS-A 57.1 13.6

Unless indicated, values are percentages.

m-TSS, modified Rodnan®s total skin thickness score; SF, sublingual frenulum; VC, vital capacity;
DLco, diffusion capacity for carbon monooxidase; ANA, antinuclear antibodies;

Anti-topol, anti-topoisomerase 1 antibody; Anti-centromere, anti-centromere antibodies;
Anti-Ul RNP, anti-Ul RNP antibodies; Anti-SS-A, anti-SS-A antibodies.

*p<0.05 versus patients with normal FIt-3 ligand levels using Fisher®s exact probability test.
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1
. Functional predictions Frequency 95% ClI
Candidate Chr AA Change -
PolyPhen2 LRT PhyloP MutationTaster Case  Control Lower Upper
1 1 R421Q Possibily damaging  Deleterious Non Non 0.0081 0.0064 127 036 3.76 0.586
2 1 G559S Probably damaging  Deleterious  Conserved  Disease-causing 0.0124 0.0068 183 0.67 4.63 0.207
3 1 V413M Possibily damaging Neutral Conserved  Disease-causing 0.0063 0.0023 274 054 128 0.125
4 1 M581V Benign Neutral Non Non 0.0124 0.0068 1.83 067 4.63 0.207
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