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SSc COL16A1
HIVEP3 TIE1 POLR3B GBP6 ABCA3 6

SSc Fli1
SSc
type | IFN signature
IRF2 SLE
KLF5 Flil KLF5 SSc
SSc epigenetic SSc SSc
IRF2  SSc
KLF5 Flil
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KLF5 Fli1 2.
SSc ( 1 SSc
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SSc SSc
MIP-1x
MCP-3 SSc
Fli1 SSc MIP-13 SSc
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1 375 mg/m* 1
4 6 2
3 KL-6 SP-D
SSc7 CT
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COL16A1 HIVEP3 TIE1 POLR3B GBP6 I
ABCA3  GCKR D2HGDH NHSL1 SSc

TAS2R40 CAPRIN2 METTL20 ZNF592
ABCA3 JPH3 ZC3H18 FAM38A TXNDC2
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PDE LDL MDA-LDL
MDA-LDL  SSc

SSc
PDE MDA-LDL SSc
MDA-LDL LDL-C
%DLco
3 KL-6 SP-D
RNA RNA SSc
37 SSc
37 9  24% 54
diastolic PAP-PCWP (mmHg) PCWP
RNAP (mmHg)
RNAP ELISA index diastolic PAP -
2 PCWP 1.11 (p=0.06)
diastolic PAP -PCWP SSc
178 SSc
Cox 1997 2006 8
HR 2013 8J]£T.7~10
/ - 33
2.23ml/mmHg HR:31.1 ROM HAQ-DI
6162
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U1RNP
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101
modified Rodnan total skin thickness score (MRSS) MRSS

CCL2 CCL5 CXCL8 CXCL9 CXCL10 4 health assessment questionnaire-disability index
(HAQ-DI) CXCL8

ICAM-1 E-selectin L-selectin P-selectin %VC %VC 1CAM-1

HAQ-DI P-selectin
(CCL3 CCL4 CCL7 CX3CL1) CCL3
CX3CL1

2002
(systemic sclerosis, SSc)

SSc

SSc

D
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diffuse cutaneous SSc (dcSSc)
(ILD) limited
cutaneous SSc (1cSSc) 2002

modified Rodnan total skin thickness
score (MRSS)
health assessment questionnaire-disability
index (HAQ-DI) I

pitting scar

HRCT
%VC %DLco KL-6
SP-D
101
24
5
61
3)

Becton Dickinson Cytometric Beads Array

CCL2, CCL5, CXCL8, CXCL9, CXCL10 R&D
ELISA ICAM-1, E-selectin,
L-selectin, P-selectin, CCL3,CCL4, CCL7, CX3CL1

4)
JIMP®
Student Pearson
4
p 0.05
D
C )
[GES)
(R2=0.63, RMSE=4.73,
p<0.0001) MRSS
MRSS (p<0.001)
(p<0.01)
p=0.17
(R2=0.70, RMSE=12.00,
p<0.0001) %VC %VC
p 0.0001
topoisomerase |
p=0.19
2) 2 4
2 (
_2)
CCL2, CCL5, CXCL8, CXCL9, CXCL10
SSc
(R2=0.41, RMSE=0.36,
p=0.0016) 4 HAQ-DI
CXCL8 (p=0.0016)
%VC (p=0.086)
3) 3 4
3
ICAM-1, E-selectin, L-selectin,
P-selectin SSc



RMSE=12.1, p<0.0001)

%VC (p<0.0001)
(p=0.015)

(R2=0.73,

%VC
1CAM-1

(R2=0.41, RMSE=0.345,

p=0.001) 4 HAQ-DI
P-selectin (p=0.028)
%VC (p=0.057) HAQ-DI
p=0.100
4) 4
4
SSc CCL3
CX3CL1 CcCL4
16% SSc  26%
CCL7

56% SSc  62%

MRSS %VC
6
4
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4
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%VC
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1CAM-1
%VC

topoisomerase |

CXCL8 P-selectin

CCL3  CX3CL1
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SSc
CCL3, CCL4, CCL7, CX3CL1
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SSc
CcCL4  CCL7
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TasLe 2 Factors predicting MRSS at the third year
determined by multiple regression analysis

Standard
Estimate error P-value
Intercept 17.1 488 <0.01
MRSS at the first visit 0.3% 0.089 =<0.001
Maximal oral aperture 0.26 0.075 <0.01
ESR 0.042 0.043 017

Taewe 3 Factors predicting %VC at the third year deter-
mined by multiple regression analysis

Standard
Estimate error P-value
Intercept 10.84 8.54 0.20
%VC at the first visit 0.85 0.09 <0.0001
Anti-topo | Ab (+) —2.32 1.64 0.19

The multiple regression equations predicting MRSS at the
third year are as follows; MRSS at the third year=17.11+
the first visit+ —0.26 x maximal oral

0.35 x MRSS  at
aperture + 0.042 x ESR. R* (determination coefficient) =0.53
Root mean square error =4.73; P <0.0001

The multiple regression equations predicting %VC at the
third year are as follows: %VC at the third year=10.94 +
0.85 x %VC at the first visit + anti-topo | Ab ('+' — -2.32,
0 - 232). R"=0.70; Root mean square error=12.00;
P <0.0001.
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cyclophosphamide; IVCY

ULRNP
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CT
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4
4

DLCO)

),SP-D(

%VC

IVCY

%DLco

1vCY
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KL-6(

KL-6

(intravenous rituximab

49 rituximab2
rituximab 1 1 375 mg/m* 1 4
6 6 KL-6
SP-D
I %DLco
30% 42% 12%
2 CT
( VO rituximab
rituximab
D)
3
CD20

rituximab depletion

1IVCY
rituximab
SP-D 3 rituximab
|
IvCY modified Rodnan
total skin thickness scores
rituximab 12
8
D.
KL-6
prednisolone cyclophosphamide
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rituximab
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rituximab 500mg 2
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©))
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8 rituximab
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4 6
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5.0%

20%
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Kakura H, Miyahara K, Amitani S, Sohara
H, Koga M, Sakamoto H, Misumi K, MiuraN.
Hemodynamic effects of intravenous
administration of olprinone hydrochloride
on experimental pulmonary hypertension.
Arzneimittelforschung. 2000;50:515-9.

Givertz MM, Hare JM, Loh E, Gauthier DF,
Colucci WS. Effect of bolus milrinone
on hemodynamic variables and pulmonary
vascular resistance in patients with
severe left ventricular dysfunction: a
rapid test for reversibility of pulmonary
hypertension. J Am Coll Cardiol.

1996 ;28:1775-80.
3 Botha P, Parry G, Dark JH, Macgowan GA.
Acute hemodynamic effects of intravenous
sildenafil citrate in congestive heart
failure: comparison of phosphodiesterase
type-3 and -5 inhibition. J Heart Lung
Transplant.

009;28(7):676-82.

Chen EP, Bittner HB, Davis RD Jr, Van
Trigt P 3rd. Milrinone improves
pulmonary hemodynamics and right
ventricular function in chronic pulmonary

hypertension. Ann Thorac Surg.
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Chen EP, Bittner HB, Davis RD Jr, Van
Trigt P 3rd. Milrinone improves pulmonary
Hemodynamics and right ventricular function
in chronic pulmonary hypertension.

Ann Thorac Sugery. 1997 ;63(3):814-21.
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Malnutrition Universal

Scoring Tool MUST

PGI2 FGF
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200mg 30 200

8 13
16 co, -
12 kinetic drug
2
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368 3C 13
FGF19
—20 FGF-19

FGF23 ELISA Kit R D systems, Ltd,

USA
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74 55
MUST 2 7
BMI18.7 2
3 4.23 18%
2 42% 12%
88%
- 19
0.86 12
2 42%
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2006 3 210-214
2 Harrison E, Herrick AL, McLaughlin JT,
Lal S. Malnutrition in systemic
sclerosis.

Rheumatology (Oxford).

2012 ;51:1747-56.

3 Baron M, Hudson M, Steele R; Canadian
Scleroderma Research Group. Malnutrition
is common in systemic sclerosis: results
from the Canadian scleroderma research
group database. J Rheumatol .
2009 ;36:2737-43.

4 Murtaugh MA, Frech TM. Nutritional
status and gastrointestinal symptoms in
systemic sclerosis patients. Clin Nutr.
2013  32:130-5.
5. Urita,Y., Hike,K.,Torii,N.et.al.:
Efficacy of lactulose plus 13C-aceteate
breath test in the diagnosis of
gastrointestinal motility disorders, J
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30% 2

[1.2]
SSc

[31
SSc

Flil
SSc

Flil DNA

Flil
SSc

(HDMECS)

(Fli1 "

Flil
[Flil ECKO] )[4]

B.
D
Flil
ECKO (Flilflox/flox;Tie2-Cre)
Boston University School of Medicine,

Arthritis Center Maria Trojanowska

22

2)HDMECS

HWVEC-dBI
Neo
70%
EtOH PBS 3000pU/mL
dispase 11 ( ) MEM

4 24
1mg/mL
Collagenase type 1 (Invitrogen)
MEM
37 90

1500 5
CD31 microbeads 10u L MACS
buffer (0.5%BSA 2M EDTA in PBS) 90p L
4 15 30009
10
MACS buffer  3mL

MACS LS (Myltenyi Biotech )
3 MACS buffer 3mL
MACS buffer 3mL CD31
37 5%CO,
95%AIT EBM-2 bullet kit
(Lonza ) 2mM L-
50mg/mL
3)RNA
24well plate lwell HDMECs
6x 10 75ng  scrambled RNA



Fl1il siRNA, PKC-0 siRNA, c-Abl siRNA(Santa

Cruz) 100p L
10nM Hiperfect
Transfection Reagent (QIAGEN) 3up L
10
24

4) RNA quantitative real-time
RT-PCR

total RNA  RNeasy
mini kit (QIAGEN) ReverTra

Ace gPCR RT Kit (TOYOBO) 1mg

total RNA Step one real
time PCR system (Applied Biosystems)
quantitative real-time RT-PCR

18S ribosomal RNA mouse GAPDH
MRNA

A A Ct method

5) Western blotting

phosphate buffered saline (PBS)

1%TritonX-100 in 50mM, Tris-HCI, pH 7.4,
150mM NaCl, 3mmol/L MgCl2, 1mM CaCl2,
10ug/ml leupeptin, pepstatin, aprotinin,
1mM phenylImethylsulfonyl fluoride (PMSF),

5uL Protease Inhibitor Cocktail set II1,

EDTA-free (Calbiochem ) lysis
buffer 20,0006
15

(Bio-Rad )

10%

23

Horseradish peroxidase

(ICN/CAPPEL )

SuperSignal  West
chemi luminescent Substrate (Thermo
Scientific) X-Ray

(Amersham Biosciences )

scanning densitometry (ImageJ, NIH)

6) Chromatin Immuno Precipitation (ChlP)

Assay
10cm dish 2x 10°
Epi Quik
Chromatin Immunoprecipitation Kit
(Epigentek ) ChiP
guantitative real-time RT-PCR
AA
Ct method
7)
4 WT,
Flil +/- Flil ECKO
émm Flil a
-SMA
8)
4
0.5% Evans blue
dye 30



9)

2
Mann-Whitney U
10)
C.
1) ET-1  HDMECs c-Abl  PKC-&
HDMECs  ET-1 c-Abl  PKC-
e} PKC-0
( 1A,B)
ET-1
c-Abl  PKC-d
2) HDMECs ET-1  Flil
Flil
HDMECs  ET-1 Flil
Flil
( 2Ah) Flil MRNA
( 28)
ET-1 Flil
3) c-Abl PKC-0

24

HDMECs

c-Abl
PKC-0
PKC-0

HDMECs

c-Abl
ET-1

PKC-& Flil

PKC-d - Flil pathway”

4) HDMECs

ET-1
ET-1
c-Abl
Flil
FIil DNA
RNA
PKC-d siRNA ET-1
Flil
c-Abl siRNA ET-1
« 3
ET-1 “ c-Abl -
ET-1  Flil DNA

Flil

VE-cadherin, PECAM-1, MMP-9, PDGF-B

ET-1
FIil DNA
« 9

5) HDMECs

Flil pathway”
HDMECs

c-Abl  PKC-%

ET-1

" c-Abl -

Flil

PKC-06 -
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autocrine " c-Abl - PKC-
o0 - Flil pathway”
6) Fli1”-
Fli1” 4
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( 6A)
Fli1 *~
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IL5 interleukin 5 0,06+
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Patients with normal Patients with reduced,
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(Lefkowitz et al .

miRNA
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MIRNA

miRNA

PLos One 2011)
miRNA
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microRNA
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microRNA real-time PCR

miR-196a
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College of Rheumatology

Declaration of
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fmol/p 1, Takara Bio Inc) 5p 1
miRNeasy Mini Kit
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p I Isogen (Nippon Gene) C.

elegans miR-39 (5 fmol/u 1) 5u 1
miRNA
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miRNA TIsolation Kit® (Ambion), Isogen®



Isohair® (Nippon Gene) + Isogen®

miRNA
4
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solution lysis solution
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miRNA
5) real-time PCR

miRNA

Mir-X miRNA First Strand Synthesis
(Takara) CDNA
PCR
6) miRNA PCR array analysis
miRNA
miScript 11 RT kit (Qiagen)
CDNA 96-well miScript
miRNA PCR array (Qiagen) PCR Array

C.
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incubate
RNA miRNA-150
U6 real-time PCR
( 1) Negative
control
miRNA
miRNeasy RNA isolation kit®
mirVana miRNA Isolation Kit®, Isogen®
Isohair® + Isogen®

Isohai Isogen 1-10 (

5cm) ( 1-a) miRNA
« 2

miR-150 U6 Ct

2) miRNA
miR-150 U6 2
2
(¢ -b,o)
3) miRNA
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MIRNA 88 miRNA  PCR
« 3
miRNA
( -d,e,T)
4) miR-196a
miRNA
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target miRNA

(Honda N, et al. J Immunol 2012)

miR-196a



miR-196a

miR-196a
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-
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. . 1 —.
p ¢ !
! NS SSc NS SSc NS Ssc
<Serum> <Hair root> <Hair shaft>
2: 13 10 miRNA
miR-196a * p<0.05
150
;';; 100
g}a _..I‘“!*‘-H AUC=0.7462
g SE=0.1097
s I 95%Ci=0.5311 - 0.9612
q
L
0 50 100 150
100%-Specificity %
3: miR-196a  ROC
1. MiRNA
miR-150 U6
Isogen” a hair root 31.54 19.16
surgical nylon suture - -
blank - -
2. miRNA
Ct miR-150 U6
hair shafts (one piece) 33.28 26.73
hair shafts (five piece) 28.60 22.34
hair shafts (ten piece) 27.88 21.98

surgical nylon sutures

blank
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3. PCR Array

miRNA name serum hair root hair miRNA name serum hair root hair

shaft shaft

let-7c -3.34 1.49 -2.82 miR-133b 1.25 13.48 10.24

miR-7 -0.67 7.62 3.60 miR-141 3.02 0.90 -2.78

w
)
»

miR-10a -0.38 12.81 19.79 miR-145 -2.90 7.32

I
N
)]
o1

miR-15a -3.24 2.79 3.65 miR-148a -4.32 0.93

miR-16 -8.84 0.20 -1.85 miR-155 1.24 13.37 5.91

miR-17* 0.60 6.81 4.47 miR-191 -6.30 2.73 -2.93

miR-19a -6.35 0.77 -2.06 miR-193a-5p -2.27 5.00 -0.32

miR-20a -7.13 -0.58 -3.35 miR-196a 2.54 6.57 0.5

miR-22 -5.63 1.01 -1.93 miR-200b 0.92 1.06 -4.45

miR-24 -6.54 -1.55 -4.80 miR-203 0.92 -3.34 -8.60

miR-26a -6.60 -1.29 -5.04 miR-205 -3.02 -4.96 -8.53

miR-27a -5.64 -1.39 -6.53 miR-208a 4.36 17.03 26.26

miR-30d -5.45 2.05 -2.97 miR-211 -0.40 2.36 1.23

miR-31 0.47 -1.29 -3.91 miR-215 -0.75 14.51 7.16

miR-92a -9.92 -0.32 -8.34 miR-222 -3.67 2.59 -1.27




miR-96 3.68 5.41 3.12 miR-224 0.16 3.43 -2.44

miR-103a -4.58 1.27 -0.20 miR-372 3.14 15.75 6.80

miR-107 0.27 4.61 0.95 miR-374a -2.94 5.65 1.09

miR-124 -2.27 9.26 -8.72 miR-376¢ 0.84 8.65 14.69

miR-126 -6.20 7.47 12.21 miR-499-5p 3.59 11.58 10.55
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13 14
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techniques (Thermo Fisher Scientific,

Rockford, IL, USA)
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lug RNA
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iScript cDNA Synthesis Kits (Bio-Rad,
Hercules, CA, USA) CDNA
PCR  SYBR Green PCR
Master Mix (Life technologies) ABI
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18S rRNA
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Melt curve

15
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(Nikon, Eclipse Ti, Tokyo, Japan)
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mg/kg, 70 kDa, Invitrogen, San Diego,
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Invitrogen, H1399)
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sapphire laser (Visio 11, Coherent, Santa
Clara, CA) 860 nm
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NIS-Elements software (Nikon)

GraphPad Prism 5
2
Mann-Whitney U test

one—-way ANOVA  Bonferroni post hoc

test
two-tailed t-test P < 0.05
+
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RNA

RNA RNAP 37
37 9 24%
RNAP ELISA index
250.4 £ 71.2 vs 141.6 + 84.2, p = 0.0013 Cox

RNAP 14.0, 95% 2.2 - 279.7 RNAP
ELISA index 174 8.8, 95% 1.1-197.5 2
2
SSc

systemic sclerosis: SSc
RNAP
! SSc
RNAP SSc

20~—40%

SSc
RNAP SSc
SSc

RNA
RNAP

RNAP
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SSc
B.
1)
1995
SSc 583
2) RNAP
RNAP
RNAP
RNAP
3)
SSc 583
RNAP
4)
2

Mann-Whitney’ s U test

1 RNAP
SSc 583 RNAP
ELISA
37 6.9% ELISA
2012 RNAP 37
RNAP 1 RNAP 7/
19 RNAP / 7/ 17
RNAP
ELISA MBL
ELISA RNAP 9 24%
8 1%
ELISA 21.6
95 7.8 - 60.3 p < 0.00001
RNAP
RNAP 2
RNAP 37
1
Fisher
RNAP ELISA
index p=0.0013
Cox 3
Cox
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RNAP RNAP
ELISA index 174 2
12
30mg/ 2
4
RNAP 14.0 9
2.2 -279.7 p = 0.0004 RNAP
ELISA index 174
95 1.1 - 197.5 p = 0.045
4 RNAP ELISA index
RNAP
ELISA index 1
RNAP /7 / ELISA index
174 8 7
ELISA index 174
RNAP /7 /
1 index 157
RNAP /
ELISA index 285 1
D.
RNAP RNAP
3 RNAP
SSc /
/ / SSc
RNAP
Topo

RNAP
SLE RNAP 7/

RNAP / SSc

RNAP

Steen

HLA-DRB1*0407
*1304 4

RNAP / RNAP

Harvey

RNAP 7/

> RNAP

ELISA index 174

RNAP ELISA index

1 15mg

®1 30mg

RNAP
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SSc PH

EIPH : exercise-induced pulmonary hypertension

EIPH

148
RVSP 40mmHg
RVSP  40mmHg 113
43 EIPH RVSP  50mmHg
EIPH

BNP
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SG

70

EIPH

PH
2010 2013
12
RVSP  50mmHg
non-EIPH 2

ILD

RVSP



mPAP EIPH mPAP 15 20mmHg

PH
PH SSc
PH SSc
A. heart catheterization 12

PH : Pulmonary hypertension RVSP  40mmHg SSc 113

SSc : Systemic sclerosis 8-10% RVSP  50mmHg 43 EIPH

PH RVSP  50mmHg 70

PH non-EIPH 2 1

[1]1[21[3] PH

TTE
transthoracic echocardiography
EIPH : CPX
exercise-induced pulmonary hypertension cardiopulmonary exercise testing
2
N=113 1
RVSP : right ventricular systolic
pressure
EIPH informed consent
B.
ACC/AHA CPX
2010 2013 [4] CPX
SSc 148
750EC 5
RVSP RVSP 20watts W 4
warm-up ramp 1ow/
RVSP  40mmHg 1
RHC : right peak 2
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AE-300S

, breath by
breath
ML-5000,
ST
V02 (ml/kg/min)
VCO2 (L/min)
VE (L/min)
peak-V02 (ml/kg/min)
30
AT : anaerobic threshold)
V-slope
AT-V02 (ml1/kg/min)
AT peak
TR presure gradient: TR-PG
RVSP = (TR-PG)?
+ 10 (mmHg)
5
7
Swan-Ganz
RAP : right atrial
pressure RVP : right ventricular
pressure PCWP
PAP
mmHg Fick

CO : cardiac output Cl:

cardiac index

137

BP : blood pressure

Fick CO (L/min) =
(ml/min) /
(ml/L) Cl=c0/ BSA :
body surface area StVl :

stroke volume index (ml/beats/m?) = CI /

HR : heart rate

PVR pulmonary vascular
resistance  (dyne - sec '- cm®) =80
x mPAP - mPCWP  / CO

systemic vascular resistance : SVR

((dyne - sec’' - cm® 80 x mBP -
mRAP / CO
PAC : pulmonary artery
compliance (ml/mmHg) StV :
stroke volume / SPAP :
systolic PAP dPAP :
diastolic PAP PAC
ImmHg
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?)



I+

mean £ SD
2 student
t Dr.SPSS
for Windows 11.0.1J Statistical Software

Package, Chicago, USA P <0.05 2
5
C.
2 RVSP
PAP
Non-EIPH EIPH RVSP
3 2 EIPH co
PVR
ILD
KL-6 BNP 1mmHg
CRP
D.
2
3 EIPH E/A
e’ E/e EIPH
EIPH ILD
%vC, %TLC, %DLCO
2 CPX

4 EIPH
AT peak RVSP
Watt peak-Vv02
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peak
EIPH
RVEDP
mPCWP
S 02 Fick
Stvl
SVR
PAC
Swi
RVSP  40mmHg 113
RVSP  50mmHg
EIPH
BNP
EIPH

SSc



ILD

SSc
SSc-PH

RHC PH mPA 25mmHg

borderline-PH 21 mPA 25mmHg

RVSP 40  Hg
16 RHC PH
2 13%  borderline-PH 4 3%
RVSP  40mmHg
RVSP  50mmHg EIPH
PH O 0%  borderline-PH
2 5% 15 mPA
21mmHg pre-PH mPA  15mmHg
NP normal pressure:
pre-PH 20 47 NP 21
49 Non-EIPH PH O
0%  borderline-PH 1 1%  pre-PH
17 24 NP 42 60
EIPH pre-PH
borderline-PH r
SSc PH

EIPH borderline-PH 2 5%

Non-EIPH

borderline-PH 1 1%

EUSTAR
SSc  EIPH
[5] RVSP  40mmHg SSc164
RVSP  50mmHg
SSc 69 42%

PVR
11%

PAH

240 dyne sec/cm5 (3WU)

ILD

U.K. CTD-PAH Registry 2001-2006, N=484)

[6] EIPH 42
5 12% follow up
4 PH
8 (19%)
477 ) PH

( 837+
PH

mPAP: 35.2+ 10.2mmHg CI : 2.58

+ 0.49 L/min/m2, PVR :

sec/cmb5 EIPH
Kovacs

SSc 1
borderline-PH 12
6 Bosentan
Bosentan
PVR

PH

Bosentan

139

478+ 213 dyne

borderline-PH

10

[7]
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MRIE BRI —RE

148 Pts
e EFFRVSP>40mmHg
R 30 Pts
RVSP =40mmHg
125 Pts
SGRIELT
— 12 Pts
SGHETT
113 Pts
= ARVSP>50mmHg
43 Pts
=X
RVSP =50njmHg
70 Pts
1
148
40mmHg 125 SG 113
RVSP  50mmHg RVSP  50mmHg 2
ramp &1 Jﬁ{l%ﬂgﬁi“c
=RCEpl
A5 Watts /531
15 Watts
553 1093
2 ramp
CPX 5
20watts W 4 warm-up 10 ramp 10w/
peak
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1 & L
{N=113) (N=113)
i () 56+13 (26-80) ik 105 (93%)
Male, n (%) 8 (7%) MEFRATIM  40(35%)
deSSc 44 (39%) fitopo-1intk 47 (42%)
EREFH () 78 (0-36) HU1-RNPHLIE 16 (14%)
ILD 37 (33%)
BNP (pg/mil) 38+33 Beraprost 41 (36%)
KL-6 (mg/dl) 523%533 Bosentan 10 (9%)
eGFR (mi/min/1.73m?) BEE18 Ambrisentan 0 (0%)
Hb (mg/dI) 124x14 Sildenafil 2 (2%)
CRP (mg/dl) 0.17£0.35 Tadalafil 0 (0%)
steroid 40 (35%)
ACEI/ARB 19 (17%)
CCB 8 (7%)
statin 13 (12%)
warfarin 4 (4%)
RVSP (mmHg)

RVSPIEDZEL -

90

80

RVSP (mmHg) 70 P

60 60

B0 = 510

40—

40

30 +

30

20 + 20

10 10

0 0

rest Peak rest Peak
EIPHEF(N=70) Non-EIPHEE(N=43)
Peak RVSP<50mmHg Peak RVSP=50mmHg

EIPH=1E B B RIS M EJE (exercise-induced pulmonary hypertension)

3 EIPH non-EIPH RVSP
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2

= H
%&% B =/

(MAtEE. BoiE. ARE)

Peak RVSP S S0mmHg Peak RVSP > 50mmHg p
{N=70) {N=43)

5 il (i2%) 51+12 63ta <0,0001
T n (5] & [9%) 2 |5%) NS
desse 24 (34%) 20(47%) NS
BSA (m2) 1.53+0.15 1.47+0.14 0.0234
IE AR T3 () 7ta 6tag NS
[11] 18 (26%) 19 (44%) 0.0155
BNF (pg/mi) 33t3n a5+ 34 <0,0001
KL-& [mg/dl) 433+ 463 E74t 611 0.0116
eGFR [(mi/minf/1.73m7] 88+ 18 gatis NS

Hb {mg/dl) 125+ 1.4 122t 14 NS
CRP (mg/dl) 0.10+ 0,13 0.27+ 0,53 0.0029
IR TN 63 (90%) 42 (98%) NS
itz FOAF ik 27 (39%) 13 [30%) NS
fitopo-11i. 249 (41%) 18 (42%) NS
fui-rue ik 8 (11%) 8 [19%) M5
Beraprost 25 (36%) 16 (37%) NS
Bosentan 5(7%) 5(12%) NS
Ambrisentan 0 [0%) 0 (0%) NS
Sildenafil 2 (3%) 0 (0%) NS
Tadalafil 0 (0%) 0 (0%) NS
sterold 25 (36%) 15 (35%) NS
ACEI/ARB 11(16%) 8 (19%) NS
cce 6 (9%) 2(5%) NS
statin 7 (10%) 6 (14%) NS
warfarin 2 (3%) 2 (5%) NS
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3 DId—, FREEREE
Peak Peak P
RVSP=50mmHg RVSP>>50mmHg
(N=70) (N=43)
EF (%) 70+7 69+6 NS
E/A 1.34+0.5 1.0%0.3 0.0021
E 11.6+12.8 9.542.2 NS
E/e’ 7.8+3.0 7.9%+3.0 NS
TAPSE (mm) 20.1%£3.7 19.5+4.3 NS
EBE & (mm) 34+6 36+8 0.03
%VC 99418 92420 0.0264
%FEV 1.0 96+17 93+22 NS
%TLC 99+15 90417 0.0097
%DLCO 89417 82419 0.0287
%\ C/%DLCO 1.140.2 1.240.3 NS
4 DETHEEERRE(CPX), EFBFITI—.
Peak Peak p
RVSP = 50mmHg RVSP > 50mmHg
(N=70) (N=43)
Pre RVSP (mmHg) 27.5+5.1 320444 <0.0001
AT RVSP (mmHg) 35.1+8.2 515496 <0.0001
peak RVSP (mmHg) 39.1+75 61.0+8.9 <0.0001
ARVSP (peak-pre) 11.7+6.2 28.9+9.2 <0.001
(mmHg)
Max Watt (watt) 71422 5714 <0.001
Pre BPs (mmHg) 108+19 118423 0.0018
Peak BPs (mmHg) 16029 17332 0.0109
Pre HR (/min) 72411 739 NS
Peak HR (/min) 132+18 13121 NS
Pre-Sp02 (%) 9544 95+3 NS
Peak-Sp02 (%) 9345 9245 NS
rest-VO2 (ml/kg/min}) 4.8+09 5.0%0.8 NS
AT-VO2 [ml/kg/min) 13.1+2.1 12.8+19 NS
Peak-vO2 (ml/kg/min)  18.6=3.8 17.3+3.4 0.0139
% AT-VO2 81413 81+12 NS
% Peak-VO2 76+16 7215 0.0425
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s ALbAT—TILEE.

Peak

Peak

RVSP =50mmHg RVSP > 50mmHg i
(N=T0) (MN=43)
HR (/min) 67+9 68+ 11 NS
BPs (mmHg) 116+ 20 124+ 23 0.0249
BPd (mmHg) 69+ 11 68+ 12 NS
BPm (mmHg) B7+ 22 87+ 14 NS
mRAP (mmHg) 3+2 4+2 NS
RVSP (mmHg) 26+ 4 27+5 0.0069
RV-EDP (mmHg) 6t 2 7+2 0.0255
PAPs (mmHg) 23+4 25+ 4 0.0001
PAPd [mmHg) 8+2 9+3 0.0061
PAPm (mmHg) 13+3 15+3 0.0001
mPCWP (mmHg) 7+2 8t+3 0.0153
5p02 (%) 97+ 4 96+ 2 NS
SvD2 (%) 74t5 71111 0.0195
Fick-CO {ml/min) 4.1+1.0 3.7+ 0.8 0.0103
Fick-Cl {ml/min/m2) 291323 + 241+ 0.4 N5
Fick-5tVi 40+ 7 37+ 7 0.0090
Thermo-CO (ml/min) 46+1.1 43+o08 0.0366
Thermo-Cl (ml/min/m2) 3.0t 0.6 29+t05 NS
F-PVR (dynec-sec-cm™) 126+ 54 158+ 55 0.0023
F-SVR (dynec-sec-cm™®) 1652+ 504 1899+ 532 0.0108
PAC [ml/mmHg) 43+1.2 35+13 0.0002
LVSWI (g~ m/m?) 44+ 12 40+9 0.0218
RVSWI (g- m/m?) 5+ 1 5+2 0.0426
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BYRALTII—RE

L EBFRVSP>40mmHg

PH -2 (13%)
148 Pts L Borderline-PH  : 4 (3%)
RESBFRVSP>40mmHg  SGHETT pre-PH : 8 (50%)
15= mPAP<21mmHg
g1 30Pts 16 Pis NP -2 (13%)
RVSP =40mmHg MPAP<15mmHg
125 Pts EIPHEE | SxARVSP>50mmHg
SCANT mmamms. PH 10 (0%)
12 Pts Pre-PHEE (15<mPAP<21) | Borderline-PH  :2 (5%)
FZEREICEELTVSTA pre-PH : 20 (47%)
SGHEAT LSS, 15<mPAP<21mmHg
NP : 21 (49%)
113 Pts mPAP<15mmHg
B KRVSP>50mmHg
1 43pts Non-EIPHEF | & ARVSP = 50mmHg
wmK Borderline-PHE 1B & & f&7 PH : 0 (0%)
RVSP = 50mmHg TEMNLEFLALMESS | Borderline-PH 1 (1%)
Hb. pre-PH 117 (24%)
70 Pts 155 mPAP<21mmHg
NP 142 (60%)
mPAP<15mmHg
4 RVSP  50mmHg EIPH non-EIPH
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178

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

informed consent
RHC : right heart catheterization
SSc 178 59+ 14



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
SScl178 641+ 430
14
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

CT
20%
ILD Group 3 PH

TTE E/A
E/A 1
E/e’
border-PH
EF
pre- PH
SSc
(6]
CPX
SSc
ADL
CPX
42
peak V02

NYHA class
(ml/kg/min) NYHA class
(ml/kg/min) NYHA class
(ml/kg/min)

peak-V02

peak-V02 14 (ml/kg/min)

peak-V02

1-2
pre-PH
6-8 8
[3. 4]

MRI
[5]

SSc

13

peak-V02

32.4x 7.1 (ml/kg/min)

106
25.1+ 4.8

21.1+ 4.7

16.9+ 2.7

[7]

14 (ml/kg/min)



(el
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)

PH

5/19 peak-V02:10.0+

1.6 (ml/kg/min)

SSc
RHC
Cl 2.5-4.2
(/min/m) SVl 30-60
(ml/beats/m?)  PVR 50-120
(dyne sec? cm®)
NP C1:2.6+ 0.5 (I/min/m?)

StV1:40+ 7 PVR:128+ 53 (dyne sec™ cm®)

SSc

BNP

pre-PH HR mean RAP RVSP RVEDP

1

1 1
RVSWI 10-15 (g m/m*)

NP pre-PH

PAC

PAC

23

RVSWI 1

LVSwI 45-75 (g m/m*)
PH
SSc
mPCWP  pre-PH
pre-PH
SSc Group 3
NP pre-PH

border-PH PH

AOC
ROC
Cox
31.1 (p=0.001)
5
SSc-PH
mRAP, PVR, CI, StVI
[l

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)
SSc
PH
mPAP  25mmHg
SSc-PH  mPAP  21mmHg

SSc-PH border-PH mPAP
21mmHg

PH mPAP

25mmHg 1958

Paul Wood Royal Brompton

[10] 60

RHC

/diastolic/mean)

PAP  (systolic
1 8/2/(4) - 28/14/ (19)

(mmHg) PAP 30/15/(20)
mmHg
mPAP  20mmHg
5 mmHg PH
mPAP  25mmHg
[11] IPAH
SSc-PH
mPAP
SSc
7,8 WHO class
WHO class 147
(p=0.0145) WHO class WHO
class 30.5
(p=0.002)
SSc
RHC
mPAP  PAC
7
9 23

10



SSc-PH

TTE RVSP systolic PAP

r=0.454, p=0.0001 mean PAP

r=0.778, p=0.0001

mean PAP
TTE  RVSP
RVSP
mPAP
ROC PH RVSP
43mmHg RVSP 53mmHg Border-PH
RVSP  40mmHg RVSP  43mmHg
7
border-PH
100
25 PH RVSP
38mmHg
100% 71% border-PH
RVSP  32mmHg
100% 47%
RVSP
SSc border-PH
RVSP  40mmHg 83%,

82%
ESC/ERS

11

[12]
PH border-PH

RVSP  50mmHg

25 RVSP

SSc
mPAP

Cl PVR peak-V02
26 NP
Cl PVR peak-V02

SSc mPAP 27

SSc

SSc
TTE RVSP

RVSP

PH
Border-PH
border-PH

RVSP PH
border-PH
SSc

BNP peak-V02 CI StVl PVR

SSc



Border-PH

BNP  PVR extensive ILD

SSc  group 1 PAH group
2 PH group 3

PH

NP border-PH
border-PH

PH
PH PH

border-PH PH

PH
PH

12

SSc

SSc NP Cl
PVR pre-PH

mPAP  21mmHg  border-PH

SSc
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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%

15

mPAP



#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
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3.6628-232.913, P<0.00001
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AP — RH:R.3
1.00 P=0.004
0.80 -
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6. 7R PHEE & TN LS OB
mPAP  25mmHg 1 8.332,
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WHO I
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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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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
WS
(B) A K4
PiScl-708Lik7e L p=0.0111
0.80 -
#o0p | DLSCI-T08UKSD D
b
0.40
0.00

500 1000 2000

HEHAR

X10. Cox BN — RfEMT

1500

(o) AP — K44
2 .
ACATZL L g01m1
1.00
o ACA H Y
# o060
&
4
0.40
0.20
0.00
0 500 1000 1500 2000
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)

& 050 BNP=79.3
-
0.40 W
0.20 -
0.00 ‘ ™ 1
0 500 1000 1500 2000
HEHAR

BNPDO# > b4 7l &
Cox LB~ — R
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1400

1200
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BNP

(pg/ml)
U
““““““““ 'rfﬂﬂu
NP Pre-PH Border-PH

KREDOBNPEIZ L A ONF K

X 11. BNPD Cox BN — REMT, SBEDFHONT
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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

0 500 1000 1500 2000
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

| peak VO2=10.5
(ml/kg/min)

0 500 1000 1500 2000
B

Peak-VO2D 1~ kA4 7 fH &
Coxtbfil ~— RAEHT

TR-PG
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70 -
60 -

50 -
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[¢]

NP Pre-PH  Border-PH PH
BHEDOTR-PGIEIZ X B5NTH

R, SREOFOTX

(B) Peak-VO2

(ml/min/kg)
35
20 % IEFE
25
20
15 |
i——————— 'é“ .......
5 |
0
NP Pre-PH Border-PH PH

s 7578 4264 917 519
EorEhl  (96%)  (66%)  (53%)  (26%)

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
0.80
veo | limited ILD (+)

0.40

EaE

0.20

0.00

(B)

NP — K85
p=0.0068

extensive ILD (-)

+ extensive ILD (+)

0 500 1000 1500 2000
WA

0 500 1000 1500 2000
WEHE

X14. Cox bl ¥ — NfEYT (limited ILD, extensive ILD)

CcT 20%
Group 3 PH

VC : vital capacity
(75 &)

(A) (B)

AP — FE10.6

% VC>65% p=0.0005
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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
_“_‘_‘_|— 100
™ %DLCO=50.1 (% %
1‘& 0.60
b e N R | _
0.40 40 -
0.20 20
0.00 - 9 '
0 500 . ;;% - 1500 2000 NP Pre-PH B(;)r;ller_ PH
%DLCOD A+ N4 7 fE & #HED%DLCOMEIZ L 2T

CoxLLfl /N — NRAT

X16. %DLCO® Coxtffil N — RN, BBEOF NS

%VC : % vital capacity (% FHiZE &)
%DLCO : % diffusing capacity of lung for carbon monoxide (% —ER{V (#  ILEAE

(A) NF— K41 (B)
p=0.0605 % VC/%DLCO
%VC/%DLCO<1.78 ] )
1.00 .4 7 x
0.80 - —\_‘_|_L 35
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# 0.60 5iE |
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Ll - >;
020 | o % %l
R 0 500 1000 1800 2000 ' '
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%VC/%DLCOD A~ b4 7{E & HRED%VC/%DLCOMEIZ L A5 O™

Cox lE B~ — R bt

X 17. %VC/%DLCO®D Coxtb B N3 — NN, FEHOF OIS
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mPAP : mean pulmonary arterial pressure

CESBEARE) mPAP
(A) /\'HS‘—‘ FH: 29.2 (B) So(mmHg)
p=0.0014 N
mPAP<21 (mmHg) 20
0.80 52 E
# 060 - mPAPZ2l (mmHg) b6 i e e e T e T R S B T e
§ . ==
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IR

mPAPD N v N4 T E L
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X18. mPAP® Coxtb N — NEEHT, FEEDFOITH

PVR (pulmonary vascular resistance : fifi & # #i)
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i 600
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Sa02 : oxygen saturation

(BhAR ML EASE AR FNEE)
(A) (B) sa0:
NP — R 4.2 (%)
p=0.0089 100 k#l
o0 ] Sa02>93 (%) i ?
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H

80

T T 70
0 200 400 600 800 1000 1200 1400 1600 1800 2000

BT NP Pre-PH  Border-PH PH
Sa0:DH v hATfE L \ o o i deir TS
T s EREDSAOAAAIT £ 2RO

[X20. Sa02D Cox LB W — FgEHT, FEHDOBH T

CI : cardiac index (/> R ¥0
=COGLBE®) (L/min) / BSA (AR ETH)
(IE# f# : 2.5-5.0 (mV/min/m?) )

CI
(A) NP K38 (B) (ml/min/m?)
p=0.0199
sl 1EFAE
CI (F)>1.91 x
CI(F)=1.91 3
# 060 25 4
*
bl
000 0 560 WObO 1560 2060 ! ‘ ‘ ‘
IR NP Pre-PH  Border-PH PH
G B e EREOCUEIC L BH 0T

Cox el ~ W — Mg

X21. CI® Cox bl Y — NgEHT, FHOBE T
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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?))

. . Stvl
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p=0.0009 0
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PAC : pulmonary artery compliance (Fi hiRkI 7547 2) PAC
=StV(1EigH®) / (sPAP (FiEhARILARHA D)) - dPAP (B Eh AR N #E I )
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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
40 WHO
TR TTEY 9
19 18 8
25 13
1
2.
0.3  34.6
20 PAH
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16 38
14 1
10 1
2 (
)
24 13
13
3.
75
25 3.1
7.6 11.4
PAH
2
(CO) (PVR)

PAP(

)-PCUP

(HR) 1.100 (p=0.062)
1.92 (p=0.04)
D.
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PAH co
PAH
WHO World
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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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PAH
( )
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SLE SSc
/
107 177
332
7.6 5.6
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DM 1 PAH
1 MCTD  9.0%
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P < 0.0001 8.0

P < 0.0001 10.5 MCTD P<

0.0001 10.8 SSc P < 0.0001

8.4 SLE P=0.01 2.0

P < 0.0001

10.7 ULRNP P < 0.0001
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31 8
25mg/day
V beam®

6msec 9.0J/cm? 2 V beam® 595nm

A. SSc
SSc
25mg/day
3

[1]
QoL
[2] SSc WBC 7800 /ul (Neut 76.2%,
Lymp 15.2%, Mono 5.7%, Eosin 2.8%, Baso
0.1%), Hb 12.0 g/dl, PIt 27.3  /ul, BUN
10.5mg/dl, Crea 0.66 mg/dl, AST 18 U/1, ALT
B. 12 U/1, LDH 145 U/1, CK 53 U/1,

31 21.8 ng/ml, CRP 0.01 mg/dl, KL-6 334

u/ml, SP-D 102.3 ng/ml,

Scl-70 16.0 (*) ,
8 (-), RNA
(-). UL RNP (). RF (),

65



ds-DNA (-) ., SS-A o),

SS-B Q) SSc
V beam®
V beam® SSc
595nm
0.45-40msec
[31 Intensed pulsed
light (IPL) [4]
[5] IPL
Nd: YAG [6]

Halachmi
SSc
C. 1.90 Ssc;
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beam®, 6 msec, 9.0 J/cm®* 1

10 E.
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1
3
5
2

F.
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FIt-3

Fms-like tyrosine kinase 3 FIt-3

36 12 FIt-3 FIt3L ELISA

Nailfold bleeding

A. FIt-3 FIt3L
30kDa
FIt3L
1,2 6,7
Nailfold bleeding FIt3L
NFB

quality of life

[3] B.
D
Fms-like tyrosine kinase 3 (FIt-3) Ssc 36
CD135 (SSD)10
12 SSc
diffuse type(dcSSc) 13 limited
type(1cSSc) 23 American
4 College of Rheumatology
B 5
FIt-3

Declaration of Helsinki
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2) ELISA
FL ELISA kit (R&D)
FL
450nm
FIt3L
3)

AT~ 2= RA Y b =—BREICTITUO, P
0.05

C.
1) FIt3L
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144.7+ 60.9 94.4+ 21.0 pg/ml
p=0.00760  dcSSc 1cSSc
139.8+ 69.1
147.6 £ 57.3 pg/ml  p=0.71756
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
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(26.7  63.6%, p<0.02718)
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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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