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IL1 Pathogenesis of chronic thromboembolic pulmonary hypertension
(Olrene Marthe Lang

Department of Internal Medicine II, Division of Cardiology, Medical University of Vienna, Austria
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IL2 New Horizons in pulmonary (arterial) hypertension therapies
OHossein—Ardeschir Ghofrani
Department of Internal Medicine, University Hospital Giessen and Marburg, Germany
Kerckhoff Clinic Bad Nauheim, Germany
Department of Medicine, Imperial College London, UK
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Recent progress of basic research on pulmonary hypertension in Japan: How to dissemi-
nate their achievements to the world?
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Mechanisms involved in the progression of obstructive pulmonary vasculopathy : from animal models and hu-
man samples
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Central and peripheral pulmonary artery lesions in patients with CTEPH
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New therapy of pulmonary hypertension by prostaglandin 12-incorporated nanoparticle
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Rho-kinase inhibitor as a new PAH therapy—from bench to bed side—
OfEA  Fuh'. T #?
DARHRR O - M NEE P AR A B R

$£2HE10A48(1) £ 2<1 (3F 301-302)

2EBE BFRENEZS)

JER  fRH B (BERRC R AR
PL-HS  FRIR & TBIR D ¥ = ~ fifi s M FEAE ~

Crosstalk between respiration and circulation—pulmonary hypertension—
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Management of pulmonary hypertension associated with congenital heart disease
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Differential Diagnosis and Treatment Strategy of Eisenmenger Syndrome
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Transcatheter Closure of Atrial Septal Defect in Patients with Pulmonary Arterial Hypertension
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Therapeutic Strategy for Adult Patients with Congenital Heart Disease associated Pulmonary Hypertension
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IL3 Current status and future prospects of pulmonary endarterectomy in Europe

(OEckhard Mayer
Kerckhoff Heart and Lung Center, Germany
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IL4 The Spectrum of Pulmonary Vascular Disease in COPD
ONorbert F Voelkel

School of Pharmacy, Virginia Commonwealth University, USA
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IL5 PH/PAH in patients with lung disease
(OMarius M Hoeper

Department of Respiratory Medicine, Hannover Medical School, Germany
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Young Investigators Award Session
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Assessment of pulmonary hypertension associated with respiratory disease using echocardiography
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SL The role of ERA after SERAPHIN, GRIPHON and AMBITION
(OMarius M Hoeper

Department of Respiratory Medicine, Hannover Medical School, Germany
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IL6 Updates in Pulmonary Hypertension
(ONazzareno Galié
Department of Experimental, Diagnostic, and Specialty Medicine, Bologna University Hospital, Italy
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Diagnosis and treatment of pulmonary hypertension in respiratory disease
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Clinical relevance of the multimodality evaluation of right heart morphology and function in pulmonary hyperten-
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The early diagnosis and treatment for pulmonary hypertension due to COPD
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Prognosis of severe pulmonary hypertension due to respiratory disease, especially COPD
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MRI Assessment of Pulmonary Circulation
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Japanese Guidelines for Treatment of Pulmonary Hypertension
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Maternal and Fetal Outcomes of Pregnancy complicated with Pulmonary Arterial Hypertension
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ES1 Medical management of pulmonary arterial hypertension
Olrene Marthe Lang

Department of Internal Medicine II, Division of Cardiology, Medical University of Vienna, Austria
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Keynote Lecture
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Current Topics and Treatment of Chronic Cor Pulmonale and Pulmonary Hypertension : Establishing Consen-
sus and Future Perspective
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AS1 Role of medical treatment in CTEPH
(OHossein-Ardeschir Ghofrani
University Hospital Giessen and Marburg GmbH, Germany
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PVOD: Pathophysmlogy and treatment
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Pathology of pulmonary veno-occlusive disease (PVOD)
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Clinical diagnosis of pulmonary veno-occlusive disease
Ol &+

B et & > & — ERIRITZE R
PVOD Mi&#E

Treatment of Pulmonary Venoocclusive Disease

Offifk i
AR5 e i B e IR

BRI S Rt E

Venous involvement in connective tissue disease
O%% kK
HABEFR K7 LIV — BIEREANE



PD1-5 IBMmEERMMEMELEICFEO >N 3MERYET YT
The characteristics of vascular remodeling within pulmonary venules in chronic thromboembolic hypertension
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ES2 Current concepts of diagnosis and treatment of chronic thromboembolic pulmonary hy-
pertension
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Kerckhoff Heart and Lung Center, Germany
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Osler's disease (HHT) and pulmonary circulation system
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Multidisciplinary management of pulmonary hypertension : combination of surgical and
medical treatments
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S4-1 Role of medical treatment in CTEPH
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Pulmonary Hypertension and Lung Transplantation in Kyoto University
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S4-5 Pulmonary endarterectomy—The gold standard for CTEPH treatment
(OEckhard Mayer

Kerckhoff Heart and Lung Center, Germany
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Patient education and rehabilitation programs in pulmonary hypertension
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Program at a Glance [Day 1] * [Day 2]

» Oct. 3 (Fri.)

Room 2

3F 301-302

» Oct. 4 (Sat.)

Room 1
4F Hall

Room 2
3F 301-302

8:30-9:00 prasidential Lecture (JPHS)
Chair : Keiichi Fukuda
Speaker : Koichiro Tatsumi

9:00-10:30 SympOS|um ’I
Recent progress of basic
research on pulmonary hypertension in
Japan: How to disseminate their
achievements to the world?

Chairs : Noriaki Emoto
Keiko Takihara
Commentators : Jason X.--J. Yuan
Norbert F Voelkel

9:00-10:30
Symposium 2

Management of pulmonary
hypertension associated with
congenital heart disease

Chairs : Toshio Nakanishi
Hiroyuki Yamagishi
Commentator : Maurice Beghetti

10:30-11:30

Invited Lecture 3

Chair : Hitoshi Ogino
Speaker : Eckhard Mayer

11:30-13:00

Public Forum

11:30-12:30

Invited Lecture 4

Chair : Masayuki Hanaoka
Speaker : Norbert F Voelkel

12:40-13:40 n

Invited Lecture 5

Chair : Shinobu Osanai
Speaker : Marius M Hoeper
Co-sponsor: Actelion Pharmaceuticals Japan Ltd.

15:50-16:00 Opening Ceremony

16:00-17:00

Invited Lecture 1

Chair : Seiichiro Sakao
Speaker : Irene Marthe Lang

14:00-17:00

Patient Advocacy Group
Program

14:00-15:30

Young Investigators Award
Session

Chairs : Nobuhiro Tanabe
Kazufumi Nakamura

15:30-16:10
Educational Lecture 4
Chair : Atsushi Yao
Speaker : Masao Daimon

16:10-17:00 ﬂ

Special Lecture

Chair : Shunji Yoshida
Speaker : Marius M Hoeper

17:00-18:00

Invited Lecture 2

Chair : Kazufumi Nakamura
Speaker : Hossein-Ardeschir Ghofrani

17:20-18:20 ﬂ

Invited Lecture 6

Chair : Toru Satoh
Speaker : Nazzareno Galié
Co-sponsor : Pfizer Japan Inc.

18:30-20:30

Get-together Party




Room 3

3F 303-304

n English Session (International speaker’s session)

Japanese Session with English presentation slide

Room 6
2F 201-202

........................................................................................................................................................................................................................................................ _8:00
9:00-10:30 9:00-10:00 9:00-9:50 9:00-10:15 9:00
Symposium 3 .
; Oral Presentation 3 . )
Diagnosis and treatment of Oral Presentation 1 Chair : Yasunori Kasahara Mini-Symposium 1
pulmonary hypertension in Chair : Masaru Hatano ' Chairs : Keiichi Ishida
respiratory disease 9750-10°30 Norikazu Yamada 10:00
Chairs : leoyuI§| Taniguchi 10:00-11:00 Oral Presentation 4 :
Nobuhiro Tanabe
Commentator : Marius M Hoeper Oral Presentation 2 Chair : Yasushi Nawata 10:15-11:15
102 Chair : Akihiro Hirashiki | ' o1 Oral Presentation 11
Eg]u.cat‘lanalTLgcture 1 : Oral Presentation 5 ral Presentation
air © Ichizo Tsujino iy Chair : Takanobu Shioya L 4q-
Speaker : Yoshiharu Ohno 11:00-12:30 Chair - Yuichi Tamura 11:00
11:10-11:50 11:10-11:50 11:15-12:30
(;Er:j‘u;as'ﬂ‘o'ng‘ln%ec'[ure 2 Panel Discussion 1 Oral Presentation 6
air : Shinichi Momomura . ) . o
Speaker : Norifumi Nakanishi PVOD P?FL‘:&’:{:’;"?'OQY and Chair : Tomoki Kimura Mini-Symposium 2
11:50-12:30 11:50-12:30 S
. P ’ ’ Chairs : Shusaku Fukaya 12:00
Educational Lecture 3 Chairs : Hatsue Ishibashi-Ueda 0 ; ; )
ral Presentation 7 Yasushi Kawaguchi
Chair : Norifumi Nakanishi Toru Satoh o ) ) E
Speaker : Tomoaki lkeda Chair - Satoshi Akag
12:40-13:40 n 12:40-13:40 ﬂ 12:40-13:40 12:40-13:40
Educational Session 1 Educational Session 2 Chg‘?g&i:ﬁ”@éfi?“ 3 Educational Session4  113:00
Chair : Nobuhiro Tanabe Chair : Motomi Ando b e ke Chair : Hirohisa Toga
. ! Speakers : Eriko Morishita ; '
Speaker : Irene Marthe Lang Speaker : Eckhard Mayer Kazuhiro Shimizu Speaker : Yoshiharu Ohno
Co-sponsor:MOCHIDA PHARMACEUTICAL CO, LTD. | Co-sponsor : Bayer Yakuhin, Ltd. Corsponsor: DAICH! SANKYO COMPANY, LIMITED Co-sponsor : Novartis Pharma KK.
14:00-17:00 14:00-15:30 14:00-14:50 14:00-14:50 14:00
Panel Discussion : The Panel Discussion 2 Oral Ergsentgtlon 8 OraI‘ Eresentgtmn 12
Japanese Society of Osler's disease (HHT) and Chair : Takeshi Ogo Chair : Tomohiro Handa
Pulmonary Hypertension | pulmonary circulation system 7= 14:50-15:50 .
Research Chairs : Takanobu Shioya ~15:00
Toshio Nakanishi i .
Keynote Lecture csio Rakanish OraAI Eresgn.tathn 9 Oral Presentation 13
Current Topics and Treatment [-————- Chair : Yoshihide Mitani Chair : Fumio Sakamaki
of Chronic Cor Pulmonaleand | 77" . e 0
Pulmonary Hypertension : Symposium 4 o ) . .
Establishing Consensusand | Multidisciplinary manage- Oral Presentation 10 | 15:50-17:05 L16:00
Future Perspective ment of pulmonary hyperten- Chair : Shozaburo Doi . .
Chair : Yoshiaki Okano sion : comb_maltlon of surgical ==—r—--—5 Mini-Symposium 3
gp_eaker ) Tilgg:\;mgﬁgﬁias INC and medlca treatments Educational Lecture 5 Chairs : Ichiro Kuwahira
0O-sponsor - NG Chairs : Eckhard Mayer Chair : Masayuki Hanaoka Kohtaro Abe
Hitoshi Ogino Speaker : Takashi Ogura
F17:00
17:20-18:20 ﬂ 17:20-18:20 17:20-18:20
Afternoon Session 1 Afternoon Session 2 Afternoon Session 3
Chair : Noriaki Emoto Chair : Yasushi Hoshikawa Chair : Yoshihiro Fukumoto
Speaker : Hossein-Ardeschir Ghofrani | Speaker : Shin Matsuoka Speaker : Kazufumi Nakamura [ ~18:00
Co-sponsor : Bayer Yakuhin, Ltd. Co-sponsor : AstraZeneca KK. | Co-sponsor : Teva Pharma Japan Inc.
........................................................................................................................................................................................................................................................ 19:00



Program at a Glance [Day 3]

» Oct. 5 (Sun.)

Room 1

10:

11

12:

13:

14:

100+

100+

00+

00

00

00

4F Hall

Room 2
3F 301-302

8:30-9:00 Presidential Lecture (JPCS)

Room 3
3F 303-304

Chair @ Hiroaki Shimokawa
Speaker : Hiroshi Ito
9:00-10:30
. S
Symposium 5 .
Pulmonary hypertension in systemic
sclerosis : one of wide-spread
vascular lesions
Chairs : Shunji Yoshida

Masataka Kuwana
Commentator : Nazzareno Galie

9:00-10:30
Symposium 7
Characteristics of pulmonary circulation
system : The vascular responsiveness~
the right ventricular function
Chairs : Takashi Kondo
Yoshiteru Morio
Commentators : Jason X.-J. Yuan
Luke Howard

10:30-12:00
Symposium 6
Reconsideration of the right ventricular
function

Chairs : Masaaki Ito
Toyoaki Murohara
Commentator : Norbert F Voelkel

10:30-11:30 ﬂ

Invited Lecture 7

Chair : Hiroshi Watanabe
Speaker : Stephen L Archer

11:30-12:30

Invited Lecture 8

Chair : Tsutomu Saji
Speaker @ Jason X-J. Yuan

12:40-13:40
Educational Session 5

Chair : Hidehiro Yamada
Speaker : Yuichi Tamura
Co-sponsor = NIPPON SHINYAKU CO., LTD.

12:40-13:40

Invited Lecture 9

Chair @ Hiroshi Kimura
Speaker : Luke Howard
Co-sponsor : GlaxoSmithKline KK.

13:40-13:50  Closing Ceremony

18:

19:




n English Session (International speaker’s session)

Japanese Session with English presentation slide

Room 6

2F 201-202

~8:00

9:00

9:00-10:00

Oral Presentation 15
Chair : Satoshi Homma

10:30-11:10
Educational Lecture 6

Chair : Takashi Kondo
Speaker : Hiroshi Date

10:00-11:00

Oral Presentation 16
Chair : Ayako Shigeta

9:00-10:15

Mini-Symposium 4

Chairs : Takayuki Inomata
Takuya Kishi

100

11:10-11:50
Oral Presentation 14
Chair : Hiroshi Kuraishi

11:50-12:30
Educational Lecture 7
Chair : Hidehiro Yamada
Speaker : Tsuneyo Mimori

11:00-12:30

Symposium 8

Patient education and rehabilitation
programs in pulmonary hypertension

Chairs @ Yuichi Tamura
Mari Nishizaki

10:15-11:30

Mini-Symposium 5

Chairs : Osamu Yamada
Hiroyuki Fukushima

100

11:30-12:30

Oral Presentation 17
Chair : Takashi Kawakami

100

12:40-13:40
Invited Lecture 10

Chair @ Satoshi Yasukochi
Speaker : Maurice Beghetti
Co-sponsor : Actelion Pharmaceuticals Japan Ltd.

12:40-13:40
Educational Session 6

Chair : Koichiro Sugimura
Speaker : Takeshi Yamamoto
Co-sponsor : Eisai Co,, Ltd.

12:40-13:40 . .
Educational Session 7

Chair : Yasushi Sakata

Speaker : Satoshi Yasuda

Co-sponsor : Bristol-Myers Squibb KK/
Pfizer Japan Inc.

100

100

100

100

100

100




Day1: Oct.3 (Fi.) Room 2 (3F 301-302)

CROSVEE  |nvited Lecture 1

Chair : Seiichiro Sakao (Chiba University)

IL1 Pathogenesis of chronic thromboembolic pulmonary hypertension
Irene Marthe Lang

Department of Internal Medicine II, Division of Cardiology, Medical University of Vienna, Austria

Invited Lecture 2

Chair : Kazufumi Nakamura(Okayama University)

IL2 New Horizons in pulmonary (arterial) hypertension therapies
Hossein—Ardeschir Ghofrani
Department of Internal Medicine, University Hospital Giessen and Marburg, Germany
Kerckhoff Clinic Bad Nauheim, Germany
Department of Medicine, Imperial College London, UK

Day2: Oct.4 (Sat) Room 1 (4F Hall)

[Recent progress of basic research on pulmonary hypertension in Japan: How
to disseminate their achievements to the world ? |

Chairs : Noriaki Emoto (Kobe Pharmaceutical University)
Keiko Takihara (Health Care Center, Osaka University)
Commentators : Jason X.—J. Yuan (The University of Arizona College of Medicine, USA)
Norbert F Voelkel (Virginia Commonwealth University, USA)

S1-1 What is the Best Model of PAH for Basic Research?
Kohtaro Abe

Kyushu University

S1-2 Mechanisms involved in the progression of obstructive pulmonary vasculopathy : from
animal models and human samples
Yoshihide Mitani

Mie University

S1-3 Central and peripheral pulmonary artery lesions in patients with CTEPH
Seiichiro Sakao
Chiba University

S1-4 New therapy of pulmonary hypertension by prostaglandin I2-incorporated nanoparticle
Satoshi Akagi

Okayama University

S1-5 Rho-kinase inhibitor as a new PAH therapy—from bench to bed side—
Yoshihiro Fukumoto

Kurume University



Day2: Oct.4 (Sat) Room 2 (3F 301-302)
Presidential Lecture (JPHS)

Chair : Keiichi Fukuda (Keio University)

PL-HS Crosstalk between respiration and circulation—pulmonary hypertension—
Koichiro Tatsumi
Chiba University

[Management of pulmonary hypertension associated with congenital heart dis-
ease]

Chairs : Toshio Nakanishi(Tokyo Women's Medical University)
Hiroyuki Yamagishi(Keio University)
Commentator : Maurice Beghetti(University Hospital of Geneva, Switzerland)

S2-1 Differential Diagnosis and Treatment Strategy of Eisenmenger Syndrome
Shozaburo Doi

Tokyo Medical and Dental University

S2-2 Therapeutic Strategy for the Patients with Single Ventricular Physiology
Kei Inai
Tokyo Women’s Medical University

S2-3 Transcatheter Closure of Atrial Septal Defect in Patients with Pulmonary Arterial Hyper-
tension
Teiji Akagi
Okayama University

S2-4 Therapeutic Strategy for Adult Patients with Congenital Heart Disease associated Pul-
monary Hypertension
Atsushi Yao

Division for Health Service Promotion, The University of Tokyo

Invited Lecture 3

Chair : Hitoshi Ogino (Tokyo Medical University)

IL3 Current status and future prospects of pulmonary endarterectomy in Europe
Eckhard Mayer

Kerckhoff Heart and Lung Center, Germany

Invited Lecture 4

Chair : Masayuki Hanaoka (Shinshu University)

IL4 The Spectrum of Pulmonary Vascular Disease in COPD
Norbert F Voelkel

School of Pharmacy, Virginia Commonwealth University, USA



Invited Lecture 5

Chair : Shinobu Osanai(Asahikawa Medical University)

IL5 PH/PAH in patients with lung disease
Marius M Hoeper

Department of Respiratory Medicine, Hannover Medical School, Germany

Co-sponsor : Actelion Pharmaceuticals Japan Ltd.
Educational Lecture 4

Chair : Atsushi Yao (Division for Health Service Promotion, The University of Tokyo)

EL4 Assessment of pulmonary hypertension associated with respiratory disease using echo-
cardiography
Masao Daimon
The University of Tokyo Hospital

CRISSIAE  Special Lecture

Chair : Shunji Yoshida (Fujita Health University)

SL The role of ERA after SERAPHIN, GRIPHON and AMBITION
Marius M Hoeper

Department of Respiratory Medicine, Hannover Medical School, Germany

Invited Lecture 6

Chair : Toru Satoh (Kyorin University)

IL6 Updates in Pulmonary Hypertension
Nazzareno Galié
Department of Experimental, Diagnostic, and Specialty Medicine, Bologna University Hospital, Italy
Co-sponsor : Pfizer Japan Inc.

Day2: Oct.4 (Sat) Room 3 (3F 303-304)

Symposium 3

[ Diagnosis and treatment of pulmonary hypertension in respiratory disease ]

Chairs : Hiroyuki Taniguchi(Tosei General Hospital)
Nobuhiro Tanabe (Chiba University)
Commentator : Marius M Hoeper (Hannover Medical School, Germany)

S3-1 Clinical relevance of the multimodality evaluation of right heart morphology and function
in pulmonary hypertension
Ichizo Tsujino
Hokkaido University

S3-2 The early diagnosis and treatment for pulmonary hypertension due to COPD
Masayuki Hanaoka
Shinshu University



S3-3 Prognosis of severe pulmonary hypertension due to respiratory disease, especially COPD
Nobuhiro Tanabe
Chiba University

S3-4 Diagnosis and treatment strategies for pulmonary hypertension in patients with interstitial
pneumonia
Tomoki Kimura

Tosei General Hospital

LR Educational Lecture 1

Chair : Ichizo Tsujino (Hokkaido University)

EL1 MRI Assessment of Pulmonary Circulation
Yoshiharu Ohno

Kobe University

Educational Lecture 2

Chair : Shinichi Momomura (Saitama Medical Center, Jichi Medical University)

EL2 Japanese Guidelines for Treatment of Pulmonary Hypertension
Norifumi Nakanishi

National Cerebral and Cardiovascular Center

Educational Lecture 3

Chair : Norifumi Nakanishi(National Cerebral and Cardiovascular Center)

EL3 Maternal and Fetal Outcomes of Pregnancy complicated with Pulmonary Arterial Hyper-
tension
Tomoaki Tkeda

Mie University

Educational Session 1

Chair : Nobuhiro Tanabe (Chiba University)

ES1 Medical management of pulmonary arterial hypertension
Irene Marthe Lang

Department of Internal Medicine II, Division of Cardiology, Medical University of Vienna, Austria

Co-sponsor : MOCHIDA PHARMACEUTICAL CO.,LTD.
Afternoon Session 1

Chair : Noriaki Emoto (Kobe Pharmaceutical University)

AS1 Role of medical treatment in CTEPH
Hossein—Ardeschir Ghofrani
University Hospital Giessen and Marburg GmbH, Germany
Co-sponsor : Bayer Yakuhin, Ltd.



Day2: Oct.4 (Sat.) Room 4 (3F 311)

Panel Discussion 1

PD1-1

PD1-2

PD1-3

PD1-4

PD1-5

[PVOD : Pathophysiology and treatment]

Chairs : Hatsue Ishibashi—Ueda (National Cerebral and Cardiovascular Center)
Toru Satoh (Kyorin University)

Pathology of pulmonary veno-occlusive disease (PVOD)
Keiko Ohta-Ogo

National Cerebral and Cardiovascular Center

Clinical diagnosis of pulmonary veno-occlusive disease
Aiko Ogawa

National Hospital Organization Okayama Medical Center

Treatment of Pulmonary Venoocclusive Disease
Toru Sato

Kyorin University

Venous involvement in connective tissue disease
Masataka Kuwana
Nippon Medical School

The characteristics of vascular remodeling within pulmonary venules in chronic throm-
boembolic hypertension patients

Takayuki Jujo

Chiba University

Educational Session 2

ES2

Chair : Motomi Ando(DATIYUKAI Hospital)

Current concepts of diagnosis and treatment of chronic thromboembolic pulmonary hy-
pertension
Eckhard Mayer
Kerckhoff Heart and Lung Center, Germany
Co-sponsor : Bayer Yakuhin, Ltd.

Panel Discussion 2

PD2-1

PD2-2

[Osler’s disease (HHT) and pulmonary circulation system|

Chairs : Takanobu Shioya (Akita University)
Toshio Nakanishi(Tokyo Women's Medical University)

Genetic Analysis of Hereditary Hemorrhagic Telangiectasia : Genotype-Phenotype Cor-
relation
Hiroko Morisaki

National Cerebral and Cardiovascular Center

Geno- and Phenotypic Correlation of Hereditary Hemorrhagic Telangiectasia
Masaki Komiyama
Osaka City General Hospital



PD2-3

PD2-4

PD2-5

Pulmonary hypertension in patients with hereditary hemorrhagic telangiectasia
Norifumi Nakanishi

National Cerebral and Cardiovascular Center

Hereditary hemorrhagic telangiectasia (HHT) and pulmonary arteriovenous fistula (PAVF)
Takanobu Shioya
Akita University

Pulmonary arteriovenous malformation treated with embolotherapy
Toshihiko Sugiura
Chiba University

S4-1

S4-2

S4-3

S4-4

S4-5

[ Multidisciplinary management of pulmonary hypertension : combination of sur-
gical and medical treatments|

Chairs : Eckhard Mayer (Kerckhoff Heart and Lung Center, Germany)
Hitoshi Ogino (Tokyo Medical University)

Role of medical treatment in CTEPH
Hossein—Ardeschir Ghofrani
University Hospital Giessen and Marburg GmbH, Germany

Efficacy and Safety of BPA for Inoperable CTEPH in Japan
Takumi Inami

Kyorin University

Role of PEA and BPA for CTEPH
Hitoshi Ogino
Tokyo Medical University

Pulmonary Hypertension and Lung Transplantation in Kyoto University

Akihiro Aoyama
Kyoto University

Pulmonary endarterectomy—The gold standard for CTEPH treatment
Eckhard Mayer
Kerckhoff Heart and Lung Center, Germany

Afternoon Session 2

AS2

Chair : Yasushi Hoshikawa (Tohoku University)

Quantitative CT analyses for COPD
Shin Matsuoka

St. Marianna University School of Medicine
Co-sponsor : AstraZeneca K.K.



Day2: Oct.4 (Sat.) Room 5 (3F 312)

Educational Session 3

Chair : Mashio Nakamura (Mie University)

ES3-1 Epidemiology and clinical management of acute venous thromboemobolism in Japan
Eriko Morishita

Kanazawa University

ES3-2 The clinical features of venous thromboembolism
Kazuhiro Shimizu
Toho University Sakura Medical Center

Educational Lecture 5

Chair : Masayuki Hanaoka (Shinshu University)

Co-sponsor : DAIICHI SANKYO COMPANY, LIMITED

EL5 Combined pulmonary fibrosis and emphysema with pulmonary hypertension—Imaging di-
agnosis and medical therapy—
Takashi Ogura

Kanagawa Cardiovascular and Respiratory Center

Afternoon Session 3

Chair : Yoshihiro Fukumoto (Kurume University)

AS3 Vascular remodeling and treatment in PH
Kazufumi Nakamura
Okayama University
Co-sponsor : Teva Pharma Japan Inc.

Day2: Oct.4 (Sat.) Room 6 (2F 201-202)

Educational Session 4

Chair : Hirohisa Toga (Kanazawa Medical University)

ES4 Pulmonary Functional MRI for Pulmonary Hypertension
Yoshiharu Ohno
Kobe University
Co-sponsor : Novartis Pharma K.K.

Day3: Oct.5 (Sun.) Room 2 (3F 301-302)
Presidential Lecture (JPCS)

Chair : Hiroaki Shimokawa (Tohoku University Graduate School of Medicine)

PL-CS Role of echocardiography in pulmonary hypertension
Hiroshi Ito

Okayama University



RSB Symposium 5

[ Pulmonary hypertension in systemic sclerosis : one of wide-spread vascular le-
sions|
Chairs : Shunji Yoshida (Fujita Health University)

Masataka Kuwana (Nippon Medical School)
Commentator : Nazzareno Galié (University of Bologna, Italy)

S5-1 Mechanisms of vascular involvement in systemic sclerosis
Masataka Kuwana
Nippon Medical School

S5-2 Pulmonary Vascular Lesions associated with Pulmonary Hypertension
Takashi Sawai
Tohoku University

S5-3 Pulmonary Hypertension in Systemic Sclerosis
Sumiaki Tanaka

Kitasato University

S5-4 Renal vascular disorder : Scleroderma Renal Crisis
Hirahito Endo

Jusendo Hospital

S5-5 Peripheral vascular lesion : Raynaud phenomenon and digital ulcer
Minoru Hasegawa

University of Fukui

(FEEPRIE  Symposium 6

[ Reconsideration of the right ventricular function]

Chairs : Masaaki Ito(Mie University)
Toyoaki Murohara (Nagoya University)
Commentator : Norbert F Voelkel (Virginia Commonwealth University, USA)

S6-1 Is right ventricular function important for evaluation of pulmonary hypertension?
Yasushi Sakata

Osaka University

S6-2 Utility of Speckle—tracking—-derived Strain Analysis of Right Ventricular Systolic Function
in Pulmonary Hypertension
Kaoru Dohi

Mie University

S6-3 Significance of Right Ventricular Diastolic Function and its Diagnostic Methods
Yoshihiro Seo

University of Tsukuba

S6-4 The importance of right ventricular afterload to right ventricular function
Kazufumi Nakamura

Okayama University

S6-5 Clinical significance of diastolic ventricular interaction in pulmonary hypertension
Yoshio Yasumura
National Hospital Organization Osaka National Hospital
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Yuichi Tamura

University of Paris
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[Characteristics of pulmonary circulation system:The vascular responsive-
ness~the right ventricular function]

Chairs : Takashi Kondo (Department of Thoracic Surgery, Institute of Development, Aging and Can-
cer, Tohoku University)
Yoshiteru Morio (Juntendo University)
Commentators : Jason X.-J. Yuan (The University of Arizona College of Medicine, USA)
Luke Howard (Hammersmith Hospital & Imperial College London, UK)

S7-1 The role of inflammation for a development process of pulmonary arterial hypertension
Susumu Hosokawa
Tokyo Medical and Dental University

S7-2 Response of pulmonary and systemic circulation to vasoactive agents
Toshishige Shibamoto

Kanazawa Medical University

S7-3 Features of pulmonary vasoreactivity in pulmonary hypertension
Tetsutaro Nagaoka

Juntendo University

S7-4 Right ventricular function and electrical remodeling in rat pulmonary hypertension
Yoshihiro Tanaka

National Defense Medical College

Invited Lecture 7

Chair : Hiroshi Watanabe (Hamamatsu University School of Medicine)

IL7 Mitochondrial Dynamics in Human Diseases
Stephen L Archer

Queen’s University at Kingston Ontario, Canada

Invited Lecture 8

Chair : Tsutomu Saji(Toho University Omori Medical Center)

IL8 PI3K-Akt1-mTOR Signaling is Involved in the Development and Progression of Pulmo-
nary Arterial Hypertension
Jason X.-J. Yuan
Department of Medicine; Department of Physiology, University of Arizona, USA
Department of Medicine, University of Illinois at Chicago, USA



Invited Lecture 9

Chair : Hiroshi Kimura (Nara Medical University)

IL9 Pros and Cons of Goal-Directed Therapy in Pulmonary Arterial Hypertension
Luke Howard

Hammersmith Hospital & Imperial College London, UK
Co-sponsor : GlaxoSmithKline K.K.

Day3: Oct.5 (Sun.) Room 4 (3F 311)

Educational Lecture 6

Chair : Takashi Kondo (Department of Thoracic Surgery, Institute of Development, Aging and Can-

cer, Tohoku University)

EL6 Lung transplantation for pulmonary hypertension and its prognosis
Hiroshi Date

Kyoto University

Educational Lecture 7

Chair : Hidehiro Yamada (St. Marianna University School of Medicine)

EL7 Clinical application of autoantibodies in practice of connective tissue disease
Tsuneyo Mimori
Kyoto University

Invited Lecture 10

Chair : Satoshi Yasukochi(Nagano Children’s Hospital)

IL10 Congenital heart disease and pulmonary hypertension Current knowledge and what
needs to be addressed
Maurice Beghetti
Children’s University Hospital, Pediatric Cardiology Unit, Switzerland
Co-sponsor : Actelion Pharmaceuticals Japan Ltd.

Day3: Oct.5 (Sun.) Room 5 (3F 312)

Symposium 8

[ Patient education and rehabilitation programs in pulmonary hypertension

Chairs : Yuichi Tamura (University of Paris)
Mari Nishizaki (National Hospital Organization Okayama Medical Center)

S8-1 Pulmonary circulation in exercise
Takanobu Shioya
Akita University

S8-2 Pulmonary rehabilitation in patients with chronic tromboembolic pulmonary hypertension
Takeshi Inagaki
Chiba University



S8-3 Patient education in pulmonary hypertension care visitors
Kazuya Hamasaki

National Cerebral and Cardiovascular Center

S8-4 Patient education about epoprostenol therapy in pulmonary arterial hypertension
Miho Kanagawa

National Hospital Organization Okayama Medical Center

S8-5 Education for patients with chronic thromboembolic pulmonary hypertension
Keiichi Ishida
Chiba University

Educational Session 6

Chair : Koichiro Sugimura (Tohoku University)

ES6 Treatment strategy for acute pulmonary embolism
Takeshi Yamamoto
Nippon Medical School
Co-sponsor : Eisai Co., Ltd.

Day3: Oct.5 (Sun.) Room 6 (2F 201-202)

Educational Session 7

Chair : Yasushi Sakata (Osaka University)

ES7 Anti-thrombotic therapy ; current status and future directions
Satoshi Yasuda

National Cerebral and Cardiovascular Center

Co-sponsor : Bristol-Myers Squibb K.K. /Pfizer Japan Inc.
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Pathogenesis of chronic thromboembolic pulmonary hypertension
(Olrene Marthe Lang

Department of Internal Medicine II, Division of Cardiology, Medical University of Vienna, Austria

Chronic thromboembolic pulmonary hypertension (CTEPH) is a distinct pulmonary vascular dis-
ease caused by chronic obstruction of major pulmonary arteries. Main features of CTEPH as op-
posed to pulmonary arterial hypertension (PAH) are a non-homogenous distribution of disease in
segments of the pulmonary vascular tree, and an association with venous thromboembolism (VTE).
CTEPH has been reported as a long-term complication of pulmonary embolism (PE) with a cumula-
tive incidence between 0.1 and 9.1 % within the first two years after symptomatic PE. CTEPH as a
direct consequence of symptomatic PE is rare, while a significant number of CTEPH cases develop
in the absence of previous acute PE. The hallmark of CTEPH is fibrotic transformation of pulmo-
nary arterial thrombus, leading to mechanical obstruction of pulmonary arteries. Unlike in acute PE,
there is no linear correlation between the degree of mechanical obstruction and hemodynamics, be-
cause of a concomitant small vessel pulmonary arteriopathy. While rare cases of combined coagula-
tion defects suggest a genetic trait, no PAH-specific mutations have been identified in CTEPH. Al-
though CTEPH is associated with VTE, traditional thrombophilia is not statistically more common.

Previous splenectomy, the presence or history of infected ventriculo—atrial shunts for the treat-
ment of hydrocephalus, and indwelling catheters and leads, thyroid replacement therapy, cancer,
and chronic inflammatory disorders, such as osteomyelitis and inflammatory bowel diseases are sig-
nificantly associated with CTEPH, and have a negative impact on survival. The International
CTEPH Association (ICA) is currently assembling an international and worldwide data base collect-
ing cases of CTEPH with the goal to improve our understanding of CTEPH pathogenesis on the ba-
sis of epidemiology, risk factors, associated conditions, and collaborative research efforts of ICA
members.
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New Horizons in pulmonary (arterial) hypertension therapies
(OHossein—Ardeschir Ghofrani

Department of Internal Medicine, University Hospital Giessen and Marburg, Germany
Kerckhoff Clinic Bad Nauheim, Germany
Department of Medicine, Imperial College London, UK

Pulmonary hypertension can be caused by various underlying systemic, pulmonary or cardiac dis-
orders, however, it can also occur with no identifiable cause in its idiopathic form. The increase in
pulmonary pressure and resistance leads to progressive right heart loading which-if untreated-re-
sults in death of the patient due to right heart failure.

For the variety of diseases summarized in group I of the WHO classification for pulmonary hyper-
tension, namely pulmonary arterial hypertension (PAH), oral, intravenous, inhaled and subcutane-
ously administered drugs which address three well identified pathways are approved : endothelin
receptor antagonists, prostacyclin analogues, and two classes of agents that augment the NO-sGC-
c¢GMP pathway : phosphodiesterase-5 inhibitors and stimulators of the soluble guanylate cyclase
(sGC). While all representatives of the above mentioned drug classes are mainly vasodilators there
is some evidence for anti—proliferative and/or reverse remodeling properties described as well.

While the advancements in the treatment of PAH over the past 15 years were remarkable there
is so far nothing in reach for patients with other forms of pulmonary hypertension. For example
there are no approved therapies for the numerous patients suffering from PH due to underlying car-
diac disorders (WHO group II) or pulmonary diseases (WHO group III). Also for patients with inop-
erable chronic thromboembolic pulmonary hypertension (CTEPH, WHO group IV) until recently
there was no medical therapy approved. This has changed now with the availability of the sGC
stimulator riociguat, which is the first medication ever to successfully undergo clinical evaluation by
means of a randomized controlled multi center study and to gain approval for the treatment of inop-
erable CTEPH.

Future therapies, which are partly at very early stages of pre—clinical development and partly al-
ready under clinical evaluation (e.g. tyrosine kinase inhibitors) are more and more focusing on the
reversal of structural changes in the pulmonary vasculature, and partly also aiming to stabilize or
even improve right ventricular function. The main challenge for the future is to find markers which
help to properly individualize therapy to the individual underlying pathophysiology and clinical
status of the respective patient. To achieve this goal numerous studies are underway, to assess the
value of potential biomarkers as well as better genomic characterization of patients with different
forms of pulmonary hypertension.
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Current status and future prospects of pulmonary endarterectomy in
Europe

(OEckhard Mayer
Kerckhoff Heart and Lung Center, Germany

In Europe, chronic thromboembolic pulmonary hypertension (CTEPH) is still an underdiagnosed
cause of pulmonary hypertension. However, with improving awareness of the disease and the avail-
ability of new medical and interventional treatment options for inoperable patients, the numbers of
diagnosed CTEPH patients and pulmonary endarterectomy operations are steadily rising all over
Europe.

Pulmonary endarterectomy (PEA) programmes have been established in most European coun-
tries, although the number of expert centers is still limited. The evaluation of operability remains
subjective and is based on experience and the results of right heart catheters and conventional bi-
planar pulmonary angiograms with an increasing role of CT imaging in individual centers. PEA is
performed using the standard San Diego technique of complete and distal endarterectomy of pulmo-
nary artery branches under periods of deep hypothermic circulatory arrest with only minor modifi-
cations. In many centers, the concept of veno-venous and veno—arterial extracorporeal membrane
oxygenation (ECMO) has been established for treatment of significant pulmonary or cardiac compli-
cations after PEA.

With increasing experience, in—hospital mortality rates in expert centers have been decreased to
less than 3-5% despite the acceptance of patients with extreme levels of PH and distal (subsegmen-
tal) disease. Long-term outcome has been shown to be favourable with regard to life expectancy, ex-
ercise capacity and quality of life.

Therefore, pulmonary endarterectomy will remain the standard treatment of CTEPH in Europe.
With improved networking between the centers and training of less experienced centers, the
chance of surgical cure will be offered to an increasing number of CTEPH patients in Europe in the
future. The combination of PEA surgery with medical and/or interventional (BPA) treatment mo-
dalities will have to be evaluated in clinical studies.
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The Spectrum of Pulmonary Vascular Disease in COPD
ONorbert F Voelkel

School of Pharmacy, Virginia Commonwealth University, USA

The pulmonary vascular disease component in COPD/emphysema has initially been described by
A. Liebow at the dawn of emphysema research and radiologists pointed out that vessel loss on the
routine chest X ray films was the best indicator of emphysema. Benjamin Burrows published the
first systematic hemodynamic evaluation of patients with COPD and illustrated the great variability
of pulmonary hypertension at rest and during exercise in these patients. Since these early investiga-
tions there have been to additional remarkable observations. J. Barbera demonstrated histologically
the presence of vascular abnormalities in chronic smokers without evidence of pulmonary hyperten-
sion (PH) : the group of E. Weitzenblum reported severe PH in a subgroup of COPD patients and
H]J Bogaard et al described a severe reduction in the DLCO in their Dutch cohort of cigarette-smok-
ing patients with idiopathic PH. Finally, it has been recognized that a subset of patients with COPD
that also has interstitial pulmonary fibrosis has significant PH. It thus appears that chronic cigarette
abuse is the common denominator which can explain an element of the vascular disease component
in a large number of patients with PH and also that there is a spectrum of severity of PH and of lung
vessel pathology. The lung vessel abnormalities include small vessel- and lung capillary loss, intima
and media abnormalities, in situ thrombosis, pulmonary embolism and bronchial artery thrombosis.
Presently we do not understand how the various vascular abnormalities relate to the severity of PH
at rest and during exercise ; the contributing role of chronic or intermittent nocturnal hypoxia re-
mains also unresolved. Genetic determinants of PH in COPD/emphysema are unknown.

The concept of a homeostatic lung structure maintenance program’ allows us to explain the loss
of pulmonary vessels as a consequence of the action of endothelial cell toxic factors like acrolein, leu-
kotriene B4 and sphingolipids (ceramides) and apoptosis induced by loss of endothelial cell mainte-
nance factors like VEGF. Paradoxically, the expression of HIF 1 alpha VEGF and VEGF receptors is
reduced—one would expect an increased expression of HIF 1 alpha in the setting of hypoxia and
chronic inflammation.

Therapy of patients with COPD/emphysema with PH-targeting remains problematic because of
the possibility of inducing V/Q mismatch.

In animal models of emphysema it can be shown that loss of alveolar structures can be reversed.
New, non-broncho/vaso/dilator drugs need to be developed which halt lung cell apoptosis and im-
prove pulmonary vascular endothelial cell function.
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PH/PAH in patients with lung disease
(OMarius M Hoeper

Department of Respiratory Medicine, Hannover Medical School, Germany

Pulmonary hypertension (PH) is frequently encountered in various forms of lung disease, mostly
frequently in chronic obstructive pulmonary disease (COPD), interstitial lung disease (ILD) and com-
bined pulmonary fibrosis and emphysema (CPFE). In any of these conditions, the occurrence of PH
is associated with an aggravation of clinical symptoms and more profound hypoxemia. In addition,
PH, especially when severe, is an independent risk factor of mortality.

PH may be difficult to identify in patients with chronic lung disease, as dyspnea on exertion is a
leading symptom in both conditions. It is not useful to screen patients with chronic lung disease for
PH, but the suspicion should be high in patients presenting with progressive symptoms despite sta-
ble lung function parameters. A very low DLCO (<30% predicted) may also indicate the presence
of PH. Once PH is suspected, transthoracic echocardiography is usually the first diagnostic tool, but
echocardiography alone is never sufficient to rule out or prove PH. Eventually, the diagnosis must
be confirmed by right heart catheterization, which should be used whenever therapeutic conse-
quences are to be expected.

PH in patients with chronic lung disease is usually mild and not associated with the development
of right heart failure. PH-targeted therapies are usually not recommended, as there is no evidence
that any of the available drugs provides beneficial effects in these patients. Occasional patients, how-
ever, develop severe PH, which hemodynamically resembles PAH (high PA pressure, high PVR, low
cardiac output). If these patients have only mild or moderate lung function impairment, the distinc-
tion between PAH and PH due to lung disease may be difficult. Such patients should be referred to
expert centers and PAH drugs may be used with caution.
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Updates in Pulmonary Hypertension

(ONazzareno Galié
Department of Experimental, Diagnostic, and Specialty Medicine, Bologna University Hospital, Italy

A recently published supplement of the Journal of the American College of Cardiology has re-
ported in 13 articles all major advances in pulmonary hypertension.

New conceptual frameworks were proposed for pathology and pathobiology including the prolif-
erative and inflammatory pathways involved in pulmonary hypertension. A novel genetic mutation
for heritable pulmonary arterial hypertension was described and guidelines for genetic counseling
were proposed.

The use of the term “borderline” pulmonary hypertension was discourage and substitute by the
term borderline elevation of pulmonary arterial pressure. In the definition of pulmonary arterial hy-
pertension, the increase of pulmonary vascular resistance was considered. A updated clinical classifi-
cation was proposed which included also conditions typical of pediatric pulmonary hypertension.

A new version of the diagnostic algorithm was proposed with the introduction of the high resolu-
tion CT scan and other minor changes.

Updated versions of the treatment algorithm for adult and pediatric pulmonary arterial hyperten-
sion patients were discussed. New RCT have recently been completed. The dual ERA, macitentan,
significantly reduced the risk of morbidity and mortality in patients with PAH. Benefits were dem-
onstrated in both treatment—naive patients and those on background PAH therapy with a favorable
safety profile. Riociguat, a soluble guanylate cyclase stimulator, significantly improved exercise ca-
pacity and secondary efficacy end points in patients with pulmonary arterial hypertension. How-
ever, it is not clear how to differentiate this compound from the phosphodiesterase type—5 inhibitors
that are less expensive.

A new treatment algorithm for chronic thromboembolic pulmonary hypertension was proposed
including medical therapy and balloon pulmonary angioplasty in patients who are not suitable for

pulmonary endoarterectomy.

Finally all diagnostic, prognostic and therapeutic aspects of pulmonary hypertension due to left
heart disease and lung diseases were analyzed in depth.
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Mitochondrial Dynamics in Human Diseases
(OStephen L Archer

Queen’s University at Kingston Ontario, Canada

Mitochondria are traditionally thought of as the cell's powerhouse making the energy—containing
molecule ATP. We have learned in the past 10 years that mitochondria are also dynamic organelles
that are continuously dividing (fission) and joining together (fusion) and moving through our cells
in manner that evokes their prokaryotic origins. Why do mitochondria have these noncanonical
functions and what do acquired abnormalities of fission and fusion mean for human health and dis-
ease?

Mitochondria were once bacteria but came to be part of our cells through evolution. Observing
mitochondria divide, fuse and move within in our cells is much like watching bacteria in action on a
culture plate. Fusion results in an interconnected mitochondrial network ; conversely, fission results
in more numerous, smaller mitochondrial fragments that are less connected to each other and to
other organelles, notably the endoplasmic reticulum. The balance between these 2 tightly regulated
processes not only determines mitochondrial form but also dictates function. It is increasingly recog-
nized that the balance of fission versus fusion controls important cellular functions such as oxygen
sensing and communication between organelles. The molecular basis for fission and fusion is reason-
ably well established. Fission is mediated by a highly conserved family of guanosine triphosphatases
(GTPases), including dynamin related protein 1 (DRP1)'. DRP1 moves from the cytosol to the mito-
chondria when activated and assembles into a collar around the organelle that constricts it and
causes fission. Fusion is mediated by three mitochondrial GTPases : mitofusin—land -2 and the optic
atrophy 1 protein. The mitofusins lie within the outer mitochondrial membrane and tether mito-
chondria to each other, permitting the docking required for fusion. Fusion helps redistribute key mi-
tochondrial proteins/genes, protecting from mitochondrial DNA mutations’ and accumulation of oxi-
dized proteins. Fusion also regulates cell proliferation®*' and respiration®.

Mitochondrial fission and diffusion are abnormal in many common diseases’. A recent observation
in many acquired heart and brain diseases is that the mitochondria are fragmented (ie the normal
network structure of these organelles is impaired). When fission and fusion are abnormal not only
do the mitochondria look odd but the many processes they control cease to function normally. For
example, changes in fission and fusion can lead to compartmental changes in calcium, resulting in al-
terations of vascular tone, metabolism etc. A certain amount of mitochondrial division is healthy in
dividing cells. For example, mitochondria must divide when the cell divides to equitably distribute
mitochondria to the daughter cells (so called mitotic fission). The acquired nature of disorders of mi-
tochondrial dynamics in common disease relates largely to post-translational modification of the fis-
sogenic and fusogenic mediators. Changes in the phosphorylation of DRP1 at serine 616 versus 637
for example occur in response to changes in the activity of common protein kinases and phosphatase
and are also sensitive to intracellular calcium. For example, mitotic fission appears to be coordinated
in part by the activity of the cyclin B-CDKI1, which simultaneously triggers mitosis and phospho-
rylates DRP1 at serine 616 leading to its activation. Conversely calcineurin, which is activated when
intracellular calcium levels rise, can activate DRP1 by dephosphorylating DRP1 at serine 637.



However, excessive fission, as occurs in response to mitochondrial poisons and in ischemia reper-
fusion injury, can be harmful, particularly in non-dividing cells. Increased fission is also associated
with neuronal death in several degenerative brain diseases, including Huntington’s Disease and
Parkinsonism. In diseases such as pulmonary hypertension (a disease of the lung circulation that re-
sults in dyspnea and death from failure of the right ventricle) impaired fusion and increased fission
contribute to the disease progression. Similar abnormalities have now been discovered in lung can-
cer, a disease that shares the same tendency to have excessive cell division and apoptosis resistance.
In each of these cases new drugs which target fission and fusion can improve the diseases (at least in
models of the human diseases studied in rodents).

Even in non-dividing cells fission is not always harmful. We are increasingly recognizing the role
of a basal level of fission in nonproliferating cells. In this scenario DRP1 activation and downregula-
tion of fusion mediators isolated depolarized and damaged portions of the mitochondria from the net-
work, allowing them to be removed by the process of mitophagy. At a physiologic level this form of
fission preserves the health of the mitochondria and maintains cell viability. In addition we have evi-
dence that the fission and fusion of mitochondria is crucial to oxygen sensing in specialized tissues in
the homeostatic oxygen sensing system (e.g. the ductus arteriosus).

We and others have identified promising new targets that restore the shape and function of mito-
chondria and which have potential to treat diseases such as lung cancer, pulmonary hypertension
and ischemia-reperfusion injury in the heart. Early targets in human disease will likely include inhi-
bition of the fission mediator, DRP1, augmentation of the fusion mediator, mitofusin—2 and modula-
tion of their regulatory kinases and phosphatases.

This explosion of understanding the once secret lives of mitochondria coming from a large num-
ber of research laboratories around the world will almost certainly advance our understanding of an
important mechanisms for cell death and for excessive cell growth. This basic understanding offers
new molecular targets for therapies of neurologic diseases, cancer, and pulmonary hypertension®.
The next steps will involve identifying additional targets in the mitochondria that may be targeted
to treat human diseases. We already know that proteins like DRP1 have binding partners that at-
tract them to the mitochondria where they cause fission (division). Perhaps drugs and peptides that
interfere with these protein—protein interactions will constitute new drugs for neurologic diseases,
cardiovascular disease and cancers. We are also working on new means to image bacteria sized mi-
tochondria using super resolution microscopy.

Suggested reading :
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PI3K-Akt1-mTOR Signaling is Involved in the Development and Progres-
sion of Pulmonary Arterial Hypertension

Haiyang Tang”, Jiwang Chen®, Dustin R. Fraidenburg®, Shanshan Song",
Joe G.N. Garcia”, Roberto F. Machado”, Ayako Makino”,

OJason X.-J. Yuan'*?
"Department of Medicine ; ?Department of Physiology, University of Arizona, USA,

“Department of Medicine, University of Illinois at Chicago, USA

Rationale : Pulmonary arterial hypertension (PAH) is a progressive and fatal disease that predomi-
nantly affects young women. Sustained pulmonary vasoconstriction and excessive pulmonary vas-
cular remodeling are two major causes for the elevated pulmonary vascular resistance (PVR) in pa-
tients with PAH. The PI3K-Akt-mTOR signaling pathway is involved in diverse processes includ-
ing cell survival, proliferation, differentiation, and migration. The aim of this study is to examine
whether activation of PISK-Akt-mTOR signaling in pulmonary arterial smooth muscle cells
(PASMCs) is involved in the development and progression of pulmonary vascular remodeling and
pulmonary hypertension (PH).

Methods : Chronic hypoxia-induced PH model in wild-type (WT), Aktl ", Akt2”", PTEN trans-
genic (TG) mice, and mTOR conditional knockout (KO) mice was used in this study. Right ventricu-
lar systolic pressures (RVSP) and right ventricular hypertrophy (Fulton Index : RV/(LV +S) ratio)
were measured. PASMCs were isolated from WT or KO/TG mice for cell proliferation assay and for
molecular and cellular biological experiments.

Results : Aktl ' mice, not Akt2” mice, exhibited significantly lower RVSP and Fulton Index (RV/
LV +Sratio) after exposure to hypoxia (10% O.) for 3-4 weeks in comparison to WT control mice.
In addition, Aktl " mice showed much less pulmonary vascular remodeling (determined by pulmo-
nary arterial wall thickness) during hypoxia. Conditional deletion of mTOR in smooth muscle cells
was found to prevent hypoxia-induced PH and pulmonary vascular wall thickening in mice. In
PTEN-TG mice, hypoxia-induced increases in RVSP and Fulton Index were significantly attenu-
ated in comparison to the WT controls.

Conclusion : The PI3K-Aktl-mTOR pathway is a crucial signaling cascade controlling PASMC
proliferation and plays an important role in pulmonary vascular remodeling associated with hy-
poxia-induced PH. AktZ, conversely, seems to play a less role in the development and progression of
pulmonary vascular remodeling in the mouse model of hypoxia-induced PH. Targeting the PI3K-
Aktl-mTOR signaling pathway continues to be an important strategy to develop novel drugs for
treatment of PAH and associated PH.
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Pros and Cons of Goal-Directed Therapy in Pulmonary Arterial Hyperten-
sion

(OLuke Howard
Hammersmith Hospital & Imperial College London, UK

With the advent of an increasing number of licensed treatments for pulmonary arterial hyperten-
sion (PAH), we face the problem, albeit a problem which would no doubt instil envy in physicians
from a generation ago, of how to best use them to achieve the best outcomes for our patients. Thera-
pies have nearly all been evaluated in stable patients, months, if not years, in to their illness, meaning
they are not usually studied in the same way we would administer them in real life. Treatment
strategies, such as treating to achieve certain goals, have therefore been based on expert opinion
and precedents in other disease areas, such as systemic hypertension, diabetes, cancer and asthma.
In these areas, however, physiology, biochemistry or cancer status can be normalized. This is rarely
ever the case in PAH yet goal-directed therapy has gained acceptance in guidelines because of its
common sense approach and with evidence that patients who do better (ie, meet pre—specified
goals), do better. This is hardly surprising. However, evidence from more recent longer-duration
trials suggest that stable patients, meeting many of their goals, still benefit from treatment. More-
over, some experts advocate the use of upfront combination therapy, suggesting more treatment is
better, irrespective of goals. Going forward, do we stick with goal-directed therapy, move towards
an upfront combination approach or phase in maximum treatment? If we are to stick with a goal-di-
rected strategy, as well as refining what those goals should be, we also need to consider what de-
fines the best outcome for an individual patient. These issues are all open to debate and up for dis-
cussion.....



Congenital heart disease and pulmonary hypertension Current knowledge
and what needs to be addressed

(OMaurice Beghetti
Children’s University Hospital, Pediatric Cardiology Unit, Switzerland

Congenital heart disease (CHD) is among the most common major malformations at birth with an
incidence of approximately 1% live births. These defects are characterized by a heterogeneous
group of abnormal communications and connections between the cardiac chambers and vessels with
different hemodynamic consequences and hence, varying need for follow up and intervention (s).
Pulmonary arterial hypertension (PAH) is a major complicating factor of a systemic to pulmonary
shunt either by causing increased morbidity and mortality during or immediately after surgical re-
pair or even preventing complete repair for those with increased PVR and advanced pulmonary
vascular disease (PVD). There is increasing numbers of patients with CHD surviving to adulthood.

Up to 10% or even more of these patients may be afflicted by PAH. While it is anticipated that the
number of patients with Eisenmenger Syndrome (ES)-the extreme end of the PAH/CHD spectrum
affected by cyanosis— will decrease in the coming years, there will be an increasing number of pa-
tients with complex CHD surviving to adulthood with PAH, without including the cavopulmonary
anastomosis patients where pulmonary vascular lesions could play a major role.

Treatment options for patients with PAH-CHD are still not well characterized. However, based
on the current knowledge, recommendations (ESC/ERS) have been published.

Little randomized controlled assessment of specific therapy for PAH-CHD has occurred to date,
and that which exists has focused on a very selected population with ES with simple cardiac defects.
Data involving sildenafil and tadalafil have demonstrated promise of these agents. Randomized con-
trolled study of bosentan has been most widely studied and disseminated, with current guidelines of
care for PAH-CHD reflecting the positive short- and intermediate-term safety and benefit of bosen-
tan in the Eisenmenger population. A randomized trial with macitentan has just started.

Data regarding the use of combination therapy for PAH-CHD is still anecdotal but seem to bring
positive results.

There is still significant progress to make in the understanding of the pathophysiology and treat-
ment approach of ES. Treatment goals need to be defined in this population. This can be done
through the development of multicenter and multinational registries collecting information’s on a
large number of patients with ES.
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The role of ERA after SERAPHIN, GRIPHON and AMBITION
(OMarius M Hoeper

Department of Respiratory Medicine, Hannover Medical School, Germany

For more than 10 years, endothelin receptor antagonists (ERA) have been mainstays in the treat-
ment of pulmonary arterial hypertension (PAH). The two currently available compounds, bosentan
and ambrisentan, have demonstrated in clinical trials to improve hemodynamics, exercise capacity
and time-to—clinical worsening, but the long-term effects of these drugs remained uncertain. The
SERAPHIN study was the first long-term, event-driven trial in the PAH field to be concluded. In
SERAPHIN, 742 patients with PAH were randomized to receive either placebo or macitentan (3 mg
or 10 mg qd). The primary outcome was time to the first morbidity/mortality event (death, lung
transplantation, initiation of parenteral prostacyclin therapy, or clinical worsening as defined by a
decrease in 6 min walking distance >15% from baseline plus worsening in functional class or right
heart failure plus the need for additional PAH-directed therapies). Macitentan at a dose of 10 mg qd
reduced the risk of a morbidity/mortality event by 45% (p<<0.0001). Of note, these effects were ob-
served not only in treatment-naive patients but also in patients pretreated with other PAH medica-
tions as well as in patients presenting in functional class (FC) II at baseline. These results demon-
strate that macitentan improves the long—term outcome of seemingly stable patients with PAH.

In contrast, COMPASS-II, which studied the long-term effects of bosentan when added to silde-
nafil, was negative. The results of AMBITION, the first study to compare upfront combination ther-
apy with ambrisentan plus tadalafil versus monotherapy with these compounds are not yet in the
public domain. Once all results are available in detail, these studies will provide invaluable informa-
tion on the role of ERAs in the future treatment of PAH.
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MRI % B\ 7= BE TR ER 0D 574

MRI Assessment of Pulmonary Circulation

OX¥E  RnY
VIR R SR B AR AR R FE X > 8 — . R RS R S B IO IR 22 0 AR R 0 1 52 W < B 1

Jili AR FEARE B A WM MU AE 72 & OB MAE R BB EZ I ICB WL b a—, 77— T Viakd
%\WiZ MDCT 7% &2 X % CT angiography 525K LA < HWHNTWA, —7, MRIIEEERE A 440
1990 sERM D T, CT OB NFEE OFHliASHWEE, e D7 —F7 7 7 MTTHEESBILA LV, Bk
BIA RV, EEdH H\VITPEmaliC & 2 Wl N 2 EORE D ), ZTOERISHITEE 20572,

LA L, 2000 FEARLLRED MRI O 20l 24312 X 0, Bl 3 P B~ MRI @ RIS X RCR Z Fhu 2 2
BRSBTS LB WK T 2011 SEEDHF I — AT TREINLIZWzo T2,

Z ZCARHE #EE TIE MRI % F V72 6 Bt 0 274 12 35\ T T 2 050l ORI R0 2 O BRIR 2B 0
B 2 PSR, BRI BT IR 2 179 720D MRI OE & 2O E2 RO 5 & L H T, £
Rl S PR A BV B BRRIC T : 70 S8 W TR R 720,
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Japanese Guidelines for Treatment of Pulmonary Hypertension
OLIINCS S
VEAGBREHRAITE 2 > & —WIFFE T Al v L S i PR R S FE
YEINAEBREHRII T & — DA R GG B R

[l L V3452 BB OB W% Tld 7 SMTEIIRINE AT E S L 72 IREE % Gl LT 21338 X 70 0 il 5 1M
FE2RTIHREIZZ AR L. AEISEYIHIGT 57201213, ZOEREZIFEICED L EDBLETH S,
F 7272 ORE ARG L, BEICET 2T 2 ZOEHEZITV, KIEOEEIZH 7= 5 M E ISR
7488 2 R TLENR D L. TODEETIESFBICMEMEICET2 7=V FY VR I T AR S
Al U SE M B9 % S0 T b T Ao I T 2013 4F 3 12 =— A T4 5 WGBS MUEAE 7 — )V
Ry RY w2 (5thWSPH) 25BHME S A, 5587 1A 0w 72 i o ML i 66 S 3-8 Re i 38l R 24 i v ML e
DIEFMD —FRLET MR EHE B LR B E T 2 S MTEREDO D 572 5E 2 ik & fict OIS
TN TW5B, 5thWSPH TORFED#EF L3 TIZ 2013 K IC JACC ZEICHEE SRR SN TV 5 A3, Mlis i
JEREA A 54 > & LTOREIX 2014 ERLUBEE %2 5 FETH 5D —Ji bAETIZ 5thWSPH O Z 12 H#E
U7 HAEBR 22 A O S MTIE RN A4 K54 T TIER ENTWAH, AH A K54 »id 5thWSPH
DR FHERERZIEBEL LT 525 FAHEE A0 2 s MEE 72 & Cld b2 B B oM RS U %
HAN 2 S A, 1@k A ZEAR TN S MILE TR L & ) BRI TIRORE Z 4T 7 EHLES L
ELTWD, Ri#EHTIZINS ODNEIZOWT]HILL 72,
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Maternal and Fetal Outcomes of Pregnancy complicated with Pulmonary Arterial Hypertension
OitbH %4
=ZERPRABEE R G AR

[ B A9l s T A PRAL AR I R IE LC 3 10-40% & 5 DIVEIRIZFERIICEEZ & ST 5 B E A Pt
BRIZ B THIB IR S PR O IR P12 L BT 200 &9 2 & WEts %o

[771:]42 % 0 Hiiiie (2 B0 2 b o i iEAE B 2 xh 5 & U 7zo EURAT~4E4% 14 8 F T2 B 5 4.0
BT — T IVOFEMENRE 40mmHg YL b, =2 — 2 X 5 PG O IRE 28 50mmHg YL E o b o % &HJE
E L7z 0 H T — T IV CTEIMEIRE 25mmHg UL E 40mmHg A, = 2 — TIGHI o Bl # R E AT 30
mmHg Pl F 50mmHg A & B89E & L 72,

(F528] 18 AAMEMR 14 38 £ CTITHEMRZ b L. 24 %4 (BYE 10 %4, HIE 14 %) 2TONR & Lz, ERER
i E R (354 vs. 31538, P<0.05). FENIEREEEBEEOHEDE - (0/10 vs. 7/14, P<0.01)
RN D - 720 EREFNZB VT NYHA 7575859 BT 1 BERs, 36T 2 BRBHE T L7zo —EBERITIX 1 HIT
1EBRHRT L 9B TIXZAL L o 720 FIERITIE 1 BIOTHAIEC & IRIBIE T DD - 720 MaRFZ NI Al B IR
XA ODA T — T VAT 54 * 5 74mmHg (P<0.05) 12, =TI —#A&T 78 2*5 93mmHg (P<0.05) {2
HEIZLEADPALNT,

Gilimm] Pl s I O B HH P L2 38\ CHEUR AT, AR AR O BB IR L (AT R T 74 & B9 % TR Sz,

EL4
W DR 25 = B8 (£ S Filss I AE O+ 0 T 1 — 54l

Assessment of pulmonary hypertension associated with respiratory disease using echocardiography

OXM - ek
WRUR MR AR BER AT AR - PEBR & IR

I 2 LA W AE U B ISR OB B M MEE 2 4 Uy R CHOAEZ T &k 2 3, FERAIC
BULHOAZOEME, EELZTPHBAENTTH S, O a—I1d. IHRIEAYITH D K LIRS X A0
PEREZ NI 2 C A HRETH D . HOAEOEREES L OTHHFEMNROHEICTEH TH 5. MifGEROTEE &
L GO a—XuhE b ok, MBIRE. A5, MlEKIEs X Al =Th 5. F7I. AO0RENHE
7L COIHEDME T § 2 EMBRE KT § 5720, SHABEORHINZEETH 5, —H T RS MifE
BRIMATENEOFRENL, S IMEEDERETH 2 1T EEUHEE OFRENKEL LT DL\, ZD70, {k
WEHIAHI 72 EEHE R KA Vb TIE AT =TV TOEMNPLELE 2 b, 720 O I — 13 0HEREFGIC D
HEETH D HEIL R HHERE L OHZRAIE 3OO MR S, MR EEEZ L Twb,
CDROHRETIE, EEDO LI 2RICOLT I —TIIERERZ RO L Z LI TE v, 4E OIUHERE D IR
ELTHOLNTWA DI, HAEEEELE, Mk 77 IGEE (s). TAPSE 28 Thb, TNHDIREE
W2 ENENBEADD 5 7201 HBOIREE & o TRATNCA DR Z MM T 2L E D L. Aty v a
TR, CASMIBIMEICBIT 50T 2B EOFHIE & HRICO VTS 5,
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fi=ME % &6 9 2 BG G RIEAE (CPFE) DEIRESH &IAE

Combined pulmonary fibrosis and emphysema with pulmonary hypertension—Imaging diagnosis and medical therapy—

O/NE il
RERINATE S R

Hili AU & i RRAERE A3 ] — B 12 R0 & N 2 SUEA PEMI#AMERE  (combined pulmonary fibrosis and emphy-
sema: CPFE) Tid PH O &I E < PH # &5 PF L7 CPFE X FHBAR &L S hTw b, PH &0 X
SME LKA LOHPAIC X ) PH A PFOMBEIZR 2 2 FE SN, BEHETIEZE D £ D CPFE O EF#RAH
Wip H7-0BEBIEAD %o CPFE 1, LAY UE T FHi2SHHMERE & BfRIC X D S TWw 5205, EBI
ERCIZRMEIED B B L, T RMEIZDH Do TD72D, Ko ZIEWMAED L 5Wd B 0h%, APHE L
LCOMBMERTHREEREH L0 LN aneEbEZONL, AE#ESIX. CTOL R N T LDERF
Frick v, MiziEsw (N). WiEhE (E)., 3945 A (G). consolidation (C). #HMELIHZE (F) D585 —
YIHE L. BIREOREROERmNIIE X B%E L7ze 4BiD CPFE % & ® 728 L EMIFRAEE 12 BV Tl
ZOEREINEETHE L IEEHOBER A0 7 — 7 VA TRE L 72 FBIRIE & 255 B 2
HAEFD7 (Iwasawa T, etal. AJR. 2014;203 (2) : W166-73). CPFE @ PH (&, MligiiictEs) 2 %tk PH
(== AT BT 5 Group ) ITHF S I, REERITHE ) M & 34 - A AR X Bl i+ 7S
U B RS E . P EIIRE A% 35mmHg PAE T AR B PR 1A L ClE 2 a5 Hh 3%
XNTWD, MRS EANICOWTIZIZ YT Y AR Z LW DEEL SN LE NS,

EL6
fiEMERE(CXT 9 2 i HE & T DFE

Lung transplantation for pulmonary hypertension and its prognosis
Oft#E #2
SRR R A N 2R A RE

SRR DR 70 Wl 5 U RE V26 L CL BRI e e OB B & L CORRZIGHE L LTHNEDIT O
TWV5, WIETIBAEAS RO R & » 57— FTH D05 WL FF =D v HARTIE, BRI D EE %
HBRTERE RS> TW5,

AR Tl IMIENE R R L3 2 L BANE 775 7 b O MRV 2o FFICRABERL v ¥~
NOBEIZIZ I T NDOT = A AN E B Do 21 Ak RS VE NG B R U R V2R LT
M 38 A A U CL AR RIS & 920t L BRI kS R 2 1572 — . ISEMiRE R Cld. 305k L 720
TOWIHEDS . 7T 7 YOI —N—H A APMEE 2 b, THUIF LT, 777 bo—iE YT 5
downsizing %%, B H #1247 9 delayed chest closure #:% H\W T, R4 B 572,

WEDSHILRYEB X O RS CTER LI 148 FITH Y. 2o bllidEsEx 28 %1 (189%)
TdH o 720 FEFSPEMBIIRVERM & MEE 21 B, PVOD3 . 74 ¥ ¥ X v ¥ v —EfEh 2 fl. PCHI 1, Kl
BHRBIEM RIS IMEE 1 61 Cdh - 720 AERMiIHL 21 F1 (18 B, 3 B4 ) 2SIMFERE AL 7 51 (2451
W) £ 0 L o7z 9BIAVNE, 19BIBKANTH - 720 MiBHIC X A MifEEREEC WL ~ 7 v
DOYUFIIFHETH V. QOL OUFHEDH HEMHTH 5725 FB L 10 FEFFIZZNZFN.839%.733% THh -
720
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Clinical application of autoantibodies in practice of connective tissue disease
O=#H% &t
SRR SR 2 B R S0 2

B X H oM & BS54 28O 3 ChURO L ZF5# L 35, 100 DL FiCB X SHCH
R WZ s8N, ZodIisdii (HEPE) 0% IZ#EETOBEE, Mafiz, 85, A7914 37, #
Rip & IO IR 2 A GRS 3 8% D 5 WIEHRFNT-TH 5. HOPURE O & BREE DRI,
ST ZICRE R EEZ G 220/ % 53, HOCRIERBOWNK - HER HOIUREA T 2 £ 585
HLETEERMWLEZ 726 L,

HEPURIIAF E OB B IRIGE & BRI T 5 b Oh% | BERIUAR L Xidh., #ishahr, Hwil
S PHROWEE. HHFEAARHE R EBEROBIRZE LA R E S5 2 T N5,

VAR, Wi HEHARDEH ShTwd, i < F T3Pty MY MLERAPERIIRIE - FFREL L
W REIBR P RIEEICAEHNTH Y. V< M FRTICEDLLIHi - kliliE~—h—L LTHEHE R
Bo ZRVERS - EH A TIRICHCHUA L WRE L OBGEHIETDH ) . BHEYUERD S OFREESNT - T4
FUAWEETH S, 73/ 7 TV (RNA GRS 2 HOHURIZED. S 5 BRIRG (B9, RN 2%,
255 AR5, R T F) LT % FHIIERD 2 VB K TRV 2817280 MDAS BURIE PHRAROZ
PE VR PR 98 & 3 HHRE S B o

BEHICRWZ SN HCHROBRERE ., 2h S HOWAREDED T IZOoW TR 5,
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What is the Best Model of PAH for Basic Research?

OIE BKHE. W IEREY. HER EBE. BB
DIUHREE R AF B G BR I B e, 2B 7 5 N RERBREL A, VIR SR A B i B B N AL

FEREMEIIR MM S IMUESE WSS LT TR x 834 20 ¥, TV P VS RERPEE, —BIbEERA,
PDES [HESE 22 & 8%  DFEHIDTRENTE D, REZFHEARTDH S, L7h > T TO5TIREDHH
WDV L WRBEORREPEB ThH D, SRI T, B/ 708 UHERMEMEIERE S v b REBE
FHRUMBMERET » b - w7 2 Vo LB MEEESWE TV EMEH L. %< OREHEITHhNRTE
720 SHUS M MU SE BN £ 75V A5, THEDIR L &5 LT 5 O SR eI Bk L C X 2013 FHETH 525 K
Wl b il s O A R VAR 7 P ZE PRI 2 (BT AN & plexiform lesion) &2 FF3L L 2\, bivbi
. SN E CTHBIAREE SN TE 2 MliEIILERE O PZEMRZ & AT % R I B3 2 IR o9
BTy FEFIV (Su/Hx/Nx 7)) 23K L7, THE. TOETFIVE W7 FHEEREERE R - HEF
DOV TELNZERIZOVWTHEET S,

PSR M ERE O RBRR OB | BMEF L E £ MiEgs 5

Mechanisms involved in the progression of obstructive pulmonary vasculopathy : from animal models and human samples
O=% FIE" B RV, EBH W, e 8170 BE B Ik K
RS R HAY Sl —5Y BgE - &R
VEERPRAFUNERA, P ZEmRER A FORTE AR, Y SRR BB O A& SRR,

VAT R KRR NN R 2R, VA R R R RN R

i ENARMEN S e (PAH) OMERFICE LT, BREITIIRERBIOT » TIVORAE 25, R L

HIFFEIXIRER TH o 720 F 72/NBHAMGENIRVENG S ME O d ¢, e RO (CHD) A BRI 0B X v
A, 452 CHD O & Tl K EE 7 PAH A4 066112. PAH OFEZ M5 ETEZ SN DL, 4l i A KR
T DHERBIRIZ OV T T OME 2175 720
1 Sugen 5416 %5+ 1BV EETE 3 B (SuHx) 12X DFER L 7-WIEIEE, plexiform lesion Z £ &
I PAH HUE 7V OB A EAL O 2 1T 5 720 FRITET VT v b DMl 28 o HEJ 2 i P il
N DT R & JIE DRI 5 & DOIGEH % BiGE L 720 MIPENBERZ Cld, Bl b L 7= P iiiie % 320,
FIRIHZE Tl myofibroblast Bl % 2 720 REFICIEFEPHIC~Y 27 07 7 — Y ORI Z2 RO 72,
2 MioFAMFII BT 5, ML E TR & iR O BEAEHAS, PH IR 2T 2 F03 B I 5 CTHd &
N5H, PAH BETOHEIEZ RV 4, CHD-PAH #IIZB T, B1EMNTHT# OB IGER By RESEAR & 47 b il
AR AT, SOEIRZE & 221D W CRIUER A I ISR U 720 MALRRAT W ClE s AR i Rl FE 12 B U A il
BT R St % oRI 3 2 BRI B MAS TR ZE S & D H I, SIS ORREEI T, B8 & Bl R o
PAH BRI BT 5 A RIE S 7z,
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Central and peripheral pulmonary artery lesions in patients with CTEPH

O —Hp

T-RER R BEIT IR 2 N2

T i AS SEAR PRI 5 I SE (chronic thromboembolic pulmonary hypertension : CTEPH) (&, i i iU S
AU D FERIFEO—D L LTI R 5 4 B & S5 o AR P ATBYIR A o 22 L1
BelZ X 28R e EAEDSMEIIRIEZ LA S92 L E 2 5N T 505 il QAL Tld Bk O Rk Ak 2
DHTIE 2 < KRB B IR M55 B 52 A° CTEPH OREMIFGHISEET 5 L OREDDH 5,

ZZTHA41E, CTEPH I3H KB X KM OB EIIR ISR E4 A3 5WEBLEZ. TNOOREZHER T
BRINBIZHE H UIsRERI] 2 34 72 £ 5 CTEPH 3 oMk PUBERERRA 12 X 0 F5H S 22K iRk & 0
MIRL 2 2B Ly 2O 2SHsiE S ARMIIE 3 X O N ARMIIE CTh 5 2 & 2R L7zo Wi I dm Wl %
AL, BEBZPEZBERRE (EnMT), A— b7 7 Y=o, I ha > B 7% SOD2 D454 B 7 4l
FakgherE 2R U7z F 72008 3 E 4 A PR M S S0 2 4 355 L, gl e i o A BT 3 29R
R N7z, X 5I1CFKk 413 CTEPH FER] O AR MK 1 3\ T IPAH (ZHEAL L 72 AR il B IR 4 B 55 o0 778
R L7,

HAE. CTEPH IZB W T LAt AYREB A ICE ST 203 WERAHTH 5, Lo LEkGERELZRTHN
B MBS BIIR (AR Ly IPAH (2 U722 R MAEIR 225 CTEPH IS AR T 2 IR SNz, 2D
YARY T ATIE, CTEPH OHIKE L OKMMAEREICEH L. fEOMA L HIZZDORWMEBELEL L2V,

PGI2 # AF/ HiF 7z AV S IMEE OFREEE

New therapy of pulmonary hypertension by prostaglandin I2-incorporated nanoparticle
OAR = Ay —3g0 1R R, (LH Y. ik Y
VR IR ERF R BR AR NE A, P IUN KRR IR B2 L

W] PGL A5 i 108 2 Nl B R i 25 MU D M T BN RE e P 2 T %o LA LHUDEIR S 7 — T v
WX %G 2LEE L, &S MR BIER S 7 — 7 VIEGeDSHIE & 72 5./ R T (nanoparticle ;
NP)Z W72 KTy 77N — 3 A5 Ak, IS~ QA G2 WIS L, 2R %2R LooRIEM
DEEPWIFEFTE B, 4L PGLE A NP (PGL-NP) Z{Ek L. €/ 7 ua ¥V » (MCT) #FFMiEiE: 2 v
b & TR 2 BeT L7z,

[5:] MCT #5- 14 H#12 PBS. FITC # A NP (FITC-NP), PGL-NP #%45WHLE#5- L, 14 HE O
TEhRE, AR, PIRIRERE, 21 HBOAELFHRZ 50 L 72

[#5 5] PGL-NP #Tld. PBS % FITC-NP #12k~, 4%+ (PGL-NP:63+15 mmHg, FITC-NP:87+13
mmHg, PBS:84+11 mmHg) 2%F E 2L A%/ AR E R (PGL-NP:0.39=0.11, FITC-NP: 059+ 0.09,
PBS:054+0.07) N OHEREINE OE4S (PGL-NP:37+6%, FITC-NP:70£3%, PBS:63+7%) b4
B2 5 720 F 72 PGL-NP # (X PBS B & e RAEAFHOLUHEDN A SN (PGL-NP:650% and PBS:
27.8%, P<005),

(%530 PGL-NP OGENI 53T /7 7 1 ¥ ) 5N T % 0 L7,
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Rho—kinase inhibitor as a new PAH therapy—from bench to bed side—

OfEA &l T 2

VAR RO - I NEE, P AL R G B2 N R

FalZINE T MEMERESYE T VIZB VT, Rho FF—EHERTH S 7 7 X VIV OEMES A0
BREZET S8, SOICASERZEMH ST L, MRS MBIk FEHNEME, ~2707 7 — Vi
THIIH B X OBENIREERG O 7 R b — 3 2002 X BIEREANGES R 2 A L. TOMKE, EdTreEy
ICHEERDLIEEWOPICLTE S, $72, 7 7 A VNV IO MM ASYEES & OBF I X B HIIEH %
HTHZELRLZ. EHICHIE. Rho ¥ F—E¥DT7 AV 7+ —24THbHROCK2 2l L < 1 #EFIZEH
SR BIETHES T A% HV Rho ¥ F — RIS MTEOM#BICEE 2 ZEH 2R LTwbr L%
B S22 L7z,

WNTy BRI & I EE B3 12 BT, I L)V C Rho ¥+ — BIEMEATLHE L TW b 2 & ik
LARILVTH Rho FF—EHRIUBLOEROTLHEL TWD Z & ST EIIRINES % H W 72803 T Il B IR i
L SE B TN B AR AR OB A RSB E S, o b= VMG =ICTTEL TEB D .,
INHOERFEEH Rho FF—E¥HERTHRH I NS 2 E 2R L7,

CNSDOREREEEE 2. MBIRMEM MR B BT B IEREIN R RER (7 7 2 Y IVEETIEE 3 A 1
P 5) ZMEAT L. FEIEBECITMBIRRE L I, OMREDSHIM L 72 B &0H BICR W & 2R L7z,

Lt KBBEIRRERIC X ) ZOAMMEIVRERNE, BB BREICLL I EPHFEIRS,

Eisenmenger FEREEDEERIZ UL & BEF &

Differential Diagnosis and Treatment Strategy of Eisenmenger Syndrome

O HE=
FORCBE R B RE RS R A e N - T P ST I P At 27

Eisenmenger SEMEARE (ES) OEHIFZRI O R A > M, $RF& - ILFRO LA WA RO B O FRIRFE I H
Bo MPNTEMMIES X 2 MEIIRMEM ST (PAH) ORMIAH 0. ZOH SIS X % sheer stress
THM/NEIRIMAT BEC ) £ » Z72%E L, SR L 5 PAH #2352 & 725, S 5 ICHilE
PHIEVEIRZS \ X AEAT LA M IR i 42 & 70 1) VR RE & L T A2 i o B & b i s oA L 0 7
7 —ERHBT LN E Db, CORREISET ST TOMMIE—RTIZ% L, DERBORBEREHKREIC X
DERLZEZTTHRL, ¥ VR EOFIERERE. WSV GBSV EL S,

ES ONH/NEIR O EZEbIZ— Kk Tld 7 < . Heath-Edwards %38 T 4 B E O IEM SR E D E4R % 5
DA 3ELTOWHERREDRET 5. F2EMMAEEKPUIINE ) €T Y 707200 R % 53, IME
DBWBFIGEIZ & > THAE LT 5o KON & MERER G RIE O X 0 ES E B8 B E O S Bhii 75 58
HEEOENLET A EIZBICHE SN TV A 88F L LTE 2 5125 OGBS IR O w38 PR 2 <
PHEOLEHETH ). MEERO A% 5 THRIEERIC BT 2 BAMBERRL AT OSENRDEZ 5 b, ES
SEMERE O Ml NB R IR W] 3 R 2kt LT Bl I R Y 6 9 38 O reverse remodeling YEFNIZHIAE L. ks
FASHANT % JitifT 9 % treat and repair O GRHEHEIE L, B E T T X 2 EMNBHRIETIIIEBIENTH 5,
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B OEMITEIREICN T 5 /5 EHES
Therapeutic Strategy for the Patients with Single Ventricular Physiology

Offidt B
R TR IR B N LR

Fontan 47 £33 b 1 0 & OHE O B E A HSWHE I TA Ly, Fontan OIS Z D b O+ ket Sty
NIl Lid@mE 723 %% 7% Fontan BEOWINIIEHE LB S TUHENH L, LTz, HOFR
MATEREEHZ D% 2% Fontan FAli 2 HIF3HES . ZOMMERO LM ZmDUEL TB L 2 &, mwEae
PHEDI T REIRICO 2 h35 2 L SIF SN 5 A4 DOfitiax Tld, LR IMATERE L 2B % W RE
2B LT S MM ILRE O ESGFTE L0089 DR BGET 2582 17> TE 2o i RIFHLLE
MATE R 30 44T\ sildenaphil Z*F¥ 15 7 AWk LT, ZOHifE TURA 7 — 7 VIRAE 217\, BiEhIR
JE 2 Mili I FEPT O & 2 1T - 720 Glenn FAlHT (544). Glenn FAlit% (8 44). Fontan FAli#k (17 £4) 14
JFTHET 2T 5 7285 WTRORHIZBEWTH, Ml E IO #HDFRD bz, FIZ. Fontan MifzlZB8 W\ T
. B HRHT AT 4.3Wood HAZ 25 21Wood HALIZAL T L. EEIRAREOLHE D A SNz 72721, Glenn
FA1%121% Fontan T4 O 85 o Sl 23 L35 HEPT CIE R LS 22 25EB1 S & % Glenn 1 O Bt T Fontan
FARHAZAED L REPEIC DO W T HITHE S e TR S v, Sk, ShFEF TOLRCoMmFE2E T 2
T HUDEMATHRE I3 5 EHREIEIC O VW TERT 5,

WEIE % &6 L 2 OB PR RIBEICH T 2485 7 — 7L Bk

Transcatheter Closure of Atrial Septal Defect in Patients with Pulmonary Arterial Hypertension

OfAR #iig"s KE B, Il &Y & B—2 A e, Ohik 3.
ey =0 RE REY
VR IR A SR A A TGRS Y B LRSI R IR, B IR & > & — P BRA AR

i MR R SER OB L D, ST THEBELEBE SN TS EESIIE 2 A08 L7228 RO R
IR AA LA L C& 7. L2 L, Eisenmenger SEREFEICREEINS X912, FOT— VLR
JEROUEZETH Y, WEOPRRITIIES o7z — 0, LB REKIBIE DR 5EEHE: & LT Amplatzer
Septal Occluder Z 725 57— FIVIEIRDSEA &, NGO 2 Wi WRIBILESEM S ge & 7o > T &
7. dmelt, Fea FEEMSIEZ &0 L 720 FHRRIBEICH LTTe Ry 77 Y v 205247\, Jii
SIMLEHIOLEDFED N6, LEPRIIBIED A 7 — T ViGEEZ R A DS E G5 2 LA TE,
FrLWHEBEEO—D L LTEZ TS, —F, Mgtz &0 L2 Ao LETRBRIBIEDNZ {1X, &
D &9 REIMERF SR 2 L T, EAEHEE T, MiSeEsl s 52 &b HET
H5H. REETIEIN T CRER L 22 IIE %2 A0 L 7205 g K HIE CEEMEIIRE > 25mmHg) 12359
% 20D, ThDOBERO LA E FRE L2WEHEHR L 7 — T VIEROMAE LY, HH 0
A MEAFRER 2O L2 7 — 7 ViR & DR B2 KL, hEENTFEZHRETS. S512
C O 2RI BT 2 RG22 e L, 400 & M R SR i 3854 2 0] L 7236 s 2 e 37 % 9 2 TOIREE
BT —F R L.
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Therapeutic Strategy for Adult Patients with Congenital Heart Disease associated Pulmonary Hypertension

ONE Ew
WHOR IR - fERE AR

Jili s i (PH) A PF 0 B KO B (ACHD) BBE O L Bkt 5. 2013 4 =— A PH 43¥iTix. ACHD
BB O Z I L 720325 S /2o ACHD-PH O iE# 28R 521X PH 5O T XTORICE L
T ZLTHEBEBICL 2HEHBIBSHOEVICHLTOERTH2LENDH Y, & THHRHOFERTIIEIN L Z
v, ZZTIE. Y v MERFEIIRERI S IE (PAH) #1. dhCH REEOLEPRRXRIEIE (ASD) 1IZ&6F
L 72 PAH BICHTS 2 RHESHCEI L <. BERBIOMATR R 2 B F 2 T U Thv, HFE PH HMAkIC
Sz ASD-PAHS BICBIL T, A X7 — FEEZ 1T - 720 3 Al KIEHE ASD-PAH T 2 A3 E
15 ASD-PAH Tdh - 720 Mibli O FMGENNRIE (mPAP), BHIMASHSTE (PVR) . AR L7t o F3fili 12 2
NZFN 422+46 mmHg, 4758*119.6 dyne - sec/cm’s 1904 TdH - 7z, fiard L < 1 ZFMIAIC PAH iH#
AR L7z 2 Bl ClRIMRIMATENEIESGE L Cwizhs, L Twiw 3 TIE PVR OFER LA Z5ED
72 (p<0.05). T 3HFNZ PAH IHFEEOBINEG 2175724 T A, PVRIZIZIZWMATO LNV F THEIK
TL (p<0.05). WHO Oifem oA Z 2 E % iR 72. YL E2 S, £I5HD ASD-PAH I2k3 %5 ASD
M %479 %5, PAH GHEEOR G 3 MI T CTICBB L2 ECOBENITILENS, LA LED
5. BHEMEZIT ) REPEPICH L TREBOIE T VY ZADOEEE LRI D R,

S IMEEE (C & T 2 A/076 - EesHl & £ DERKE A

Clinical relevance of the multimodality evaluation of right heart morphology and function in pulmonary hypertension
Oy —=
AW 38 R A7 e R

B IMERE (pulmonary hypertension (PH)) E—#fz & MiomEowrE Lz 5hb, —Ji T, PH
SEBI DFEIRER IR, F P NI 0RO @ Y) 70 574 & BERER I T 2 WY 2L A EETH S, TNFET
ARG T 3 —FHli2SH 72 & OB THOROFEM AR 2% SN T b o 7255 4TI MRI
RLI—, E5IIERY b UWEBHRA R EDZEIZL > T PHBIRICBUT A4 0RO EEEAEH &
nNTwa,

AFEFKTIE, MRL, =3 —I2 X 24500258 - BREEEHIN O FERE & PH ICHFBUN 2T HE - BREESLH 12DV Tk
WY B FFICZE I R REICBENL S MRIIZ X o TEHIMWTBE 2 A ORISR LA R, Xy R4 Tt
DR L DAL HEZR T2 —|2 X 5 TAPSE (ZRMIIAIZENTHE) (COoWTHhRE, EHIZKIY b
YW ERAC & B4 S0 O EH O BRI BRI OV TN T %,

HHETIE, MnE XD DA ORICHENE & TREIEIZ O W TR %0 f0R % FNIE 2 7216830
B, THhbLbLMEREZ TIFAZ LICX D AREBAMEZR L. FRAZEICL VAL HFHSH T, L.
ERZDHIENTE L, L )FIEFTIIEEENEREZH T HEWICE > THOAEITHLT 505, 2O
I A GV 2 72 e W O RIS B L 72 5,

HOROUREN R & o727 — 5 OFRICHIISH S L ICEESEZHM T LEN IS,
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COPD IZ## 5 S IMESE D R EIRZ M & A&

The early diagnosis and treatment for pulmonary hypertension due to COPD
Ofem  1E3g
fEINKENEEE —H=E

COPD B FH O RHRFEIMEINRE (mPAP) 12 20 mmHg 282 A2FETH D, MiSIMEREIZEND)2H -
TOBHETH b, 201340 = — AR Tld, MPREEEICHE ) IS MERE % mPAP=25 mmHg & & L.
X 512 mPAP=35 mmHg % FAE il 25 MU AE S 7748 U 720 SEAE N o5 IR AE WA M 3 B AERNIE S 2 1% & il
ENTWED, bAEOHEE COPD BEEK 530 T AZE 2 5 &P L ThRWETIE 2\ COPD (Z HIEN
EIMLEREASEPET % & S VERF O IR #EASR < . 6 0 BIARATHEE O TS CTH %,

COPD (2B 9 M MUEAE O #EFT I —MEAICEE R 2 CTH H AN 1 BELILHAE L 0 b Wi MUEE O #2528
FHEBET Do Lo L. MR O EE & SUE IR L2\ 720, FFREERE TR D 920 i E)
AR TICE L TiE, MiEBRRDOAZ ) —= 0 PO TEHETH 5,

COPD \ZF 9 M M3 A BREIIRVEM & MERE (PAH) RO T Y A2 L, =— A&
HTH. Tl 1R (%BFEV) 60% % B3RS 2 1B $ 2 iAAT b5, R PAH BEHFIEIC X
BB E KT AT = %W E 5 TV b, PAH IBEF IR RUME A2 ES 2 RN 5 72
B, BB T COPD 2AE ) Bli& MUFRE WA HESE X e s, —# o ERERNIE PAH (ZHEML L 72 FRIRRM 2 R
T2, KEPERSNLHBZHEH A9,

A< 5} 3 EEMIRSAR PH OF#%—COPD %t ic—

Prognosis of severe pulmonary hypertension due to respiratory disease, especially COPD

oMt fa%:
T BER SR e i i il 3 0L P 48 2 B

R 24 AEFEED H AR R PR DT ¥ — MO R XL, #8255 412 1355 Bl 7 — T v hs
FEAT S A1, 393 B 2SI g A HE O i MUESAE, D B 101 F12A%, PSR =35mmHg o e fili & 1L+
Iii (severe R-PH) T®H o 720 WZEH I DIE S N7z 93 BIDOMHT Tl&, ZDOFHIL. 3SEEFERA479%., Hbk
PRI A B & 3EALFEET, COPD 475%. MIE MM %% 38.7%  IBIENGIZAE 5 I M %5 64.6%. 2 4-4:
BT, [IESBEMIHERE 22% EARTH o720 FAFY T AT T —F-5 %K (PDE-5]) > Kt
VEZHERETEEOMH % (. PDE-SI HBIOF#IL. BIARE R 2 & T3 EMEHBIOBRIRED & O F#%IZIT
LTHBEIWCRIFTH 72 (3EELFZ 536% vs. 183%, p=00007), —Ji COPD 2B\ Tk, PDE-5I
B E B TEDTPRISEZA SN Do 7205 BIE=— A EiE R-PH (UMEH<2 L/min/m2 % 72
(. BlMEEHEHT >6 Wood units % & 0F) #Tlx, PDE-SI B CHBEICFREIFTh o720 T2 EEM
BriZB VTS, PDE-SI O AL L 72 PR BT TH o 720 T OFEHIE, PDE-SI O] 2 HE3E 5
5dDTIE RV, BMFEOFAEE RCT OEENEZ R L 72,
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Diagnosis and treatment strategies for pulmonary hypertension in patients with interstitial pneumonia
ORF 28 0O 12
LR BEE R AR - T LV ¥ — B INE

MR g (IP) 120k ) B iUERE (PH) OAPHIEELZ FERNTTH Y., EREZ LN TVWAE LD EL
OIEBIDAEAET Do BFEDOB|ESEMDOIP 600 FlOLLH 7 — FIVEEA T, PHAHBIE 108 B
(18%) TdHo7zo IPIZHED PH OBWITIZ LI I —MAEZT TR, 6 75 BATHRE (6MWD) 22Ok
DA SpO.y S SR CT L PA/Ao MR TH 5. IP I2HE) PH 2 ED X H IEHFET A0 L T
BERO—HZ R T, ZHER I ERMEEE R O L WER Tl RIIEE##E: (LTOT) 2585 TH % o
LA L&D IP 2D PHIZXTT A LTOT ORRITFEH S T2, FETERMRGHEE (IPF) 1I2fE9 PH
W29 5 sildenafil D$:5-1% 3 7 H#4D 6MWD %tk L72 & 35 Hi55H 5 —F . FHAED IPF HARIZH 3
5 RCT CTE7IERLY 65 MIAATIHEEIISE L2 h o 7205 WU R EE - fEREREE QOL - 7 Ao
FERoNzEDHED H S, bosentan % macitentan TOHAREIZR ENTHE SF. ambrisentan TlIilZ
7T R XD EEBOMITHR S FLE R D ABEAE 2o 720 HE T IP 124D PH ICH L riociguat DOX)H:
ARG THET SN THB Y O E RIS I E L 2RI 3D S hh o b iEShTw
%o HUAE riociguat IZB L CTix. 4 ITAHEBSL MG ER (RISE-TIP) 28 #EATHCTH 5, HBeI2B1F % Sildenafil
20 3, tadarafil 13 %, bosentan 11 ffl. ambrisentan 7 Bl O FHFEERIZ DO W T L HET 5,

AAICH T3 CTEPH (X9 % BPA DA

Efficacy and Safety of BPA for Inoperable CTEPH in Japan

Ol 5, Jrlil MW, Mk £ & R O S B
EEES NN SO
VIR R B SRR A B A R

P2 A A FEAR PR S I SE (CTEPH) (&, “FMi#IRIE 30mmHg P EOBAEIZ. HERONEHTGRE T
(& 5 FAAFE 50% K& FEAROEETH 5. WIHMIZMEIRNESRERMT (PEA) Th 555, KRR
PEEAPREIC & D TR EERAEAE S 5 & MR IR AN & MUTEAE % 720 A RERI A 5 2 L 2 &, WD
DOME T AR SN T A, 2001 412 Feinstein 5 25K ATENIRIZ AT (BPA) ORhEZE R L7225, FiE
i A (RPE) Z @R ICEDLIENPLEL KWL Bh o7z FTAERIRZ .02 FAiy K #4510
CTEPH (23 LT BPA % lif7T3 % X 912 D M4 e TR EBBROERIC X - THAEHARITHE S 12 LH#
AEZI E L. RPE FEOSPHEIXZEHISHA L TWw5,

WEETIE 2014 4E 6 HEAE 120 FEBI L1230 LT 430 010> BPA % JiifT L TV %A%, A Tl BB
PG & RIS, BRI EEAIHENHK E L TITo TWAMBEORAZ LR THRET 5,

% 72 PEA B OFRACM S MERE LR LTI S EWBBDTLTH > 7255 BFETIEZ O L) ZIERIIC
xF L CHRMITAT > TV 5 BIE F TIZ PEA S OFRAMI R ML 13 B33 % BPA OBRFERR K %
ML THE . 4% CTEPH #8239 %5 BPA OFENICOWTERET %,
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Role of PEA and BPA for CTEPH

Ok 39
SRR P LRI 51

CTEPH (2%t 3 2 BUAIEHE L & U CTiBIR NIRRT (PEA) 3% 0. IEMEZRREOR, FMFHR
JEME R Om L, BBROERZ: S0, EE ERAHIBWTE LVWEEO L2 A TW 2, IS
MEY ¥R I 7 2B TH N0 FE GO O BIF 2 BB 2~5% LLT) »HER S, PEA
OHRREIXSHIEE 7L E XD LALEDS, B, ARYVESR, BACAKRIEERE L2 B R REE
P9 Z LIZFHETH Y TAEISILE 2 BHEBIDT 30~40% FRELFAET B0 T 720 RIRDFEG D ITEIIRIEZ D
ek LC. PEA WEEZR KM EIDL WHBICH 5. ZD L) g ) A2 B X PEA W2 JE G,
F SATHREIIR SV — HEERAT (BPA) O RWEIRTH ). AFRTO BPA DIEFIEOZHIZEN > T b,
E 512, PEA #o#EEMEMEDIER & BPA OIS &%) 9 %o ZORE, RIFITBVTCIIEER 7 LIV
F—REREIC T B 2 DB 2B X 13 L A EDIERH PEA 7 EPA &2 25T ¥ VAW D 5. 5 Wit
AU, WHE OB VHEIS, AT EH O 2T HEBEITR TV S, Kk E L CTHRRIR{Z IR LTl PEA
MHERINEEZZ D05 N AU A7 B, RRIRED 72 PEA WEER], & FRAH S ILEFE EPA @ R WilEs T
HH, S5, BEIEMIZHT S PEA HiD risk reduction D728 BPA & —FEIRfiL & %2 %,

RERZICH TS MEMERE. MaMES MRS IS T 5 iz

Pulmonary Hypertension and Lung Transplantation in Kyoto University

WS I Y e MERRY. BR Sl phE SRRV ML R
AT FzV BAE BEAY BIE Y
URIRR AR A B g R TR DRI A SV, R BRAR R, RO R S B R

ity s M S A5 TR 5 S ] & HE R TR T3 A R DS 2E T H 0 itk O BRIl FRsE A~ 2= D
VA7 AR OY A1 K- — Mt 4 2SI & 22 50 4FFT 2014 4F 4 H F TITHENT 46
%46 B, ARG EE 46 44 47T PIOBWL % 177 - T & 72 (reverse Kaplan-Meier i CHIBEREIIM 24 4F) . 4
93 Bl LA EIMLED ) LZWSNz0iZ 16 1T, T TET) #1260, 38 26 (hisUE, FEsetEm
BVERTSE) . 5B 2 B (LAM, WFBERERTERZENESE) Td o 720 T BRI & T 12 R3S VERR B IR M Bl 5 1L+ i IPAH
W BRI Z L <. NYHAS ELL . mPAP>50 mmHg 7 & D 44 % it 72 9 e 2 JE RN, g4 i
SRR OIS & Uy A7 35 X 2 BEBL R EEE L X g AR AR R SE R A o W] Re 1 & B8Rk L 8 B iR Al % i1 T
L7z. IPAH DA OJERNIZE PH AP0 OV F AMEMIBEE (BEHBERE B &) < Bl WIERHED L <
(AR R ZE RS A % B4 T L 720

FiE T & U < AXHfE T AP 16 Bl 95 5 2 BISERLSE, 1 FASE I IE T L 3 4EEAF=1% 73% T\
MDFEB D 78% L HEEZRDO LN o720 HAKT T 7 M A XA L7z IPAH JEBNZ RS B4 o T 9
D, e MU RE il & 00 A ORI R R 0Lk 3 2 I A Rl oo %l 2 iy A B, AR DA B 00 TRUR 9
%o
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Pulmonary endarterectomy—The gold standard for CTEPH treatment

(OEckhard Mayer
Kerckhoff Heart and Lung Center, Germany

In contrast to medical and interventional therapeutic modalities, pulmonary endarterectomy (PEA) is the
only curative treatment option for CTEPH patients.

Following diagnosis of CTEPH and operability assessment by an expert team, all operable patients
(WHO FC II, II1, IV) should be referred for surgery without delay. High PVR, poor RV function and ad-
vanced age are not contraindications to surgery whereas patients with severe lung or left heart disease
might not be suitable candidates for PEA.

The operation resembles a complete removal and clearance of PA obstructions under extracorporeal cir-
culation and periods of deep hypothermic circulatory arrest (DHCA). As the experience of the CTEPH
team is the most important prognostic factor, the complex operation should be performed in expert centers
only. With increasing experience over 30 years, more than 8000 operations have been performed worldwide
with reproducible and favourable results.

Instant and persistent improvements of pulmonary hemodynamics and right heart function have been
reported in large patient cohorts. Cognitive function after surgery is preserved or improved despite the use
of DHCA. Excellent long—term survival and improved exercise capacity and quality of life have also been
demonstrated in large single center and European registry patient series.

Therefore, pulmonary endarterectomy will remain the standard procedure for treatment of CTEPH and
no operable CTEPH patient should be precluded from surgery.

MREICH T H2MEREDRES HZX L

Mechanisms of vascular involvement in systemic sclerosis

O%%  IEK
HARER RS 7 LoV — BRI FE

SRRE TN IRVEN = UFfE (PAH), B2V —¥, TR EE B L MEREZ v, EaTEe
HHENEIEL K& (BET 5. 2 ORBIT/N~MEIIRS S IR T CIRHINZ 7540 9 5 WIERHELIC X 2 NPE
Beze & BRI WA - HRIC L AMERETH 5o MEEMIMLE % BEFICBIZET 5 L. BMELRZ Ik
725 CEMIMAE NV — 7 OWA, A L 72 BMMAE oL - EXIL2SA S, BmiE R < %5 & &K
ESHIHYT 5, T2, MEDTHE L2 MM S 08 - AT L 22 R MR S b, SIMBITid,
FRARIEIR DA B h0b & hl. B b4 7 & bty CImAs NI RE 2 A L 5, /2. PH
AT HB10% T PAH A THAEE O NI 2R RE, LR B Z IHFE 3 50 MEREORF & LT
MW EE L 225 ] & < IBERIR A EDHE S LT 5, IMAF OB B A IS BEAF o 145 I B2 i
DOYEGE - W X 5 angiogenesis & Bl R O ML R FTBEHIIE 12 & % vasculogenesis @ 2 D DO FEFE D
VI TH Do BEIETIEIMEDFEEZNTWD2DICMEIMSE S LTI L, e S, &5
RIERHIIE OBy B HIRKER T I X 0 M RED Ak & TP OMMEAL AT E S N5 o SRECREISAE ) Ml & 1T e
DBRIDHTz> T, EHOMERE L 2B LRETH S L2 BHIIBLLEND S,
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Pulmonary Vascular Lesions associated with Pulmonary Hypertension

O ml™”, g =RV, 1 Y
VHAL R AR B TE 0 B Pl A — 7 R BLER. VTR R AR R B 0 B

Jili i U (PH) (B EUR O EE 2 S PHETH 525, 4 ORBTIZMERZ D 5. S, &’
G AR (MCTD) & HUDIZBEIR O ERZE 2 3R % BERO PH IZHEOMMAL2 5 % %
MM & MERE % B E L2MER O 2 212500 SN 5 MERAE L OBRTHIEICR 5 O MERTH
D, BRI AS E OBEA K E v, SLEDPH X, 741 7 /4 FIfil% 4. plexogenic pulmonary
arteriopathy (PPA) 7 EMEMIA% <. SSc TIIARMERE IR ) BV R & i E R OWMEBASNDL D, 7 4
T A FMEREHRDZ E137% . FREDHRAEEONEILETH 5.

« MCTD ® PH JWZE DR

MCTD Tt R, MER TN FIET 225 MR TIEEHEEONRIEE 2RS4 4 7HLZ 00D
VR HH PPA & 59 256 Hids STV %, B9 MCTD JECTEHOHMIER % #Ra L7/ %, PH
B JE PH V3 d A 100pm Hi £ O ML 2 AR R IR O ML A35860 &, PIBZRIIB D5 E257R e S h
720
- PN EERaPiE (AECA) OAEAE & Hlsh

BRI 2 v OGRS L7265 3. MCTD B3 o il i 3N B fia bk (AECA) g htwap 2 b
BHOPII R olee SNETTRAY 70y PTHRTLLELEBIC. RTFFIATA =TV T4V
VL D PRI % 4T o 7245 %, BUE F TR 20 B OBEMEAS S L. 20412k, Pt UL-RNP
PUAD IS % UL-70K & Eh Tz,

FMERE : il MEE
Pulmonary Hypertension in Systemic Sclerosis

OHif (W Bk M. 0 A3HL NI J6f. ekt
e BRI - RRUL R

& YRR 7 E (Systemic Sclerosis : SSc) (2 5 LA i MUESE (Pulmonary Hypertension : PH) 2134k 4
IREDSEMCERE L CBY . PHOBKRSEOPIMEMNTT A LEFHLVWEEZ LN TV S, H1
O MBI R VEN =5 1E 5E (Pulmonary Arterial Hypertension : PAH) . %5 2 O SRR E IS PH, 4
SEERVEMEMIIRZ M) PH 2 EOIRETH 5o HIZ, MMEWRENEIETH A8 1 HOREOHTH, K
BRI ED D v 2 & R BRI EDNZ Wi EOMEA L TW b, 2 5 O HE o T45E R0 il i 4 5 B
DOFFHAY, SSc BIH PH OS2 R HE & RIE 2 TE L T 5o FREA0 PAH {BHEE % WV - R i 1R 8 1
PAH &R LGP %% L7zA% SSc B PAH ICBRATSEREIZE L L 2w TOELRHIE, SSc
BE PH O Z OMAERIRED 720 T b0 — 7 THREN PAH IGHE DS PAH O A 7% L THHRREE 2 EOXK
MEBREE 2 FE L 722 &3, PH % SSc OMEREDOEDE LTHBRTRETHLHZ LKL TV
5o

SSc B9 PH O F 2 03 L & 512 quality of life 2 5 5 729121, SSc B PH 2 O & DMz L
7oREE L & B R [AREIC SSc DMEIRAED O E D LR L. MEDOZW - EDO T 70 —F i sk LMRGE L
TW ZEDPHEERLEEZ D,
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Renal vascular disorder : Scleroderma Renal Crisis

Ok P
TR ARG WL ) 7~ FIBEE N

SRIZIE (SSc) R EE BT B MU & PR BB ERE 2T 3 2 FE BN 2 BRI & 2 LB W/
DEEBY 72 0 B S % SR B FERF 7 1) —F (SRC) EWEEN D, TV IVF T vy Y ERBEFZHESR
(ACED I & B BHAEIE S N5 F THWD TP HROEWEPHETH o 720 SRC DI HE I3 B3 M B IR FEI% 0 /)
IR DI S R AT T R OB PE IR 1 X B 5zeh5ie & ) B S S E s ER S E 72 K
MIZHE Z 2R IR X A2 BEAED BT 5, B4 ELINORFIE,. OF AREBLEL, Pt RNA
AR AT —¥ PRGN BV THEEDSE Vo MATIZIMAE L = D3GEEAS L5 U, B0 I 45 I S P s i
ZiztEd) S 2B 5. AF o SRC DHFEIX SSc D 3% FEEE & Wk & el LA v, iE#1E ACEL 2 )JHw
ME%TEL7ZFRLHHT LI L THbS, LA L SRCIIELHINC ACEL IZ X 2 BEEH: % SRC FEAE A A
5475 72ARRETHNE L 72 SRC D PRI E N, —#RINICT ¥ I 7 v ¥ v I AR EN# (ARB) 38T
Hbo TLRIEREATOA FEGEIFERERTH ) KL LHEDH S 7L K= 16mg L EHRG-§ 5B
HEREPBETH SH.,PAH & SRC 1Z[ U SSc MAEHZEHEG-3 % EPHETH 220 —BH IR 5 2 L I3
BT\, SSc 2B 5 SRC & PAH IZFEDFHN L iwBIZHE T 235 2 5 L HER S L b,

KEMERE : L1/ —HREFI/EE
Peripheral vascular lesion : Raynaud phenomenon and digital ulcer
ORI &
fEH R B EF

EGWEEIETIE, ZEAEDEMICLA 2 =BG AL, LD WEBIERTHS, T LT, LA/ —
B 7 B3RS N5 WO K2 S R EHALAHE L, AENCIER S %0 T b b, MERE D E O/
MEALIZHBAT T %0 2013 4RISKRE o < F 225 WM Y 7 = F AT AT T LW EREIE O 70 % 58
FKl70 SNICEBELEEDDATIT) —H6DOPEBOFHELTH Y, ZD ) HD 4 DHFFEDIMERE & B
HWLTWh, LA )R TZBEINTEBEIADOYE, TORE TR ELZEEHEAALN VWAL L
e\, FORIC, BHIMAS MRS ¥ — A IV — L WK Z VTR EB 2 BIEE L. Jny 2 B4
MAEFFRFEDA LN LB, FDORBRITEEIEDRERD 5 20272 2 W REEDTE Vo F 72, BRIEICBITAE
REBRBE 1, LIS ISR OEBEERICE S, L2 L, RS RIGOUNIIESE S b, BRI S
BT HE T 2w, IBIIRTEN S MLE (PAH) OBHBIHEH IS Y PR v ZHEAETE#EO
R v & UH5, BRI TIIBEBIEOTRREF OB FHIMHEHTE 2, s, FAKRTY T AT T —¥ 5 [HESE
A EREIED L A ) — BRI RIEBICAHER TH o728 ) BG5S N 5B . PAH OBEWEEEDS, SR HED
FAHMEERBEEICO AR TH 5 T LIZHRRE V., EHMEEEZAETIZ PAH O A 7 2SEW 25, Z ORI
ZEZB U TR RHE DL 5 O il ST 7272 4,
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Is right ventricular function important for evaluation of pulmonary hypertension?
O
PN Ny = T B A PR RS

MEIIRTEIG L ERE (PAH) I2BWT, AR FHRBAEN T TH 5. PAH OFHRBER T2
& CEBREIIRIE & & IS HREE, DMAHENIR T O E, 25k, AEREIHET LA EELZ LN,
L2 Ly AEBREZ T 255510135 K QMEIFEAET 5. 3, ARIIEZEO L) ICH#ERISENM S h
iz, BRZHEELICS W, LoT, BEZEZLBICD o LD EELIEAMEBRZHHIAAIZ L W,
F 72, AEBRAE 2 IR AE, JLORFREE T BB, BRICILIRERBE O S A, ST v, E51C, A
EEEBRIIRTEMN, BAEMICAES ITHEINL 20, IO DREZR IEMEICEHMNT 5 LR 505, 0Nk
LAEV.EN TV ARV WEIS, AZRPREEN L CTAZISEEL TWADS, TOME, FHliE: D BEMICIE
L bho TRV, b)) —EEMEICBWT, E0 X ICHEEZ T 50, &SI IS
REAFHMECTE 200, 2% 2 Ik TW5,
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Utility of Speckle-tracking—derived Strain Analysis of Right Ventricular Systolic Function in Pulmonary Hypertension

O V. gk vy il =" PR P, Ok IR
VEBRARRBREGENE Y SRR OIS R AT A

A ORI T X, FICBRAM O KL O HEROREEIZL D 7256 3 N5, g OREITNMB)
R i s XL SR R R - R PERG AR ZERIE CTH D . BB ORBIILELOHHERLELHIETH 5. L05R
BB TIIAEBRAMN L AR OH A ARORESH A B L THRIGHERE 21K S8 5 A= 3R RIGER
VAT AIZBVTEHIREREOMBICER SIS TESL L) LHERHEL IV T IA TV AREH V. ZD X
I R HERERY - BERERVAFRIC X 0 L BRAMTE KR IIESR O EIR RIS X 2 BEIR ) ORISR AY) F {@H 3, A
BHEZERLBES IR Y AR D, SO X H I, HEOFR Y FHERBIIRAMOREICRIBHESI NS
7o, DHHBEIR T OREE 2 A & 8) 0 i U CIFREEMICEHG 35 2 L 3R ICHEECH 5, 2D L) %]
DD B %0 Ty AREEMAOA MU A YEHIBAG RN REOBEN 2L LR S, ERTo
AHRAMEDRD SN TWD, GEIGHIZEEFTOIGHEDR > 7HEO RR 2309 720, A=EHHEEO Rl
M OWHGEIRER . Ay 7V b Sy F Uy ZERHWIZA M LA YERINC X D EFET 5, ARy 7V b5 v F
YETIR AEIGEEEO AR 53, IO RMAE L FHMETE ., HELE, EEE. WRMENE., 7%
HEINCAHH EZ 2 5N b MONRIETEE & O b5 2 ASIGHPRBEFET O EEE: & A, 5% Ok

LI oW T L7z,
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Significance of Right Ventricular Diastolic Function and its Diagnostic Methods
O WL, 1A BE. A F= 4@ B B4 B 5N 51 58 g
PRGN T

LRI B W T LSRR GE R E I LIGERRRE IS S T OAEICB I A HEELIRETH 5. —FH. HERE
REIC BT A4 ILIRPERE O EERISILAEMIC D BURIIC S L LRFAMRICHEL SN TETW A LITF X v,
L U 2 SRR U B RE R 55 12 P8 37 o "CHRERARRERE 55234 U 2 W BB R Mili &5 MU A 12 38 W T EHRaRb%
RERRE AN R AT A & S AR 2 7R3 2 & 4 MR VARSI S 2R D 00 H 5, ZOBMHEIEX F 7 .0
II—FERHCOND D EORER L ITR L) HEBIR CTHZERA/SY — 2 R N7 712 X 55
MDA TN TN\ 7280 H Lo 728 72 BRIV AT IZ o & 512, 0% TIXHTEAT R I 0 5528120 2.
Ty BAMICE 2HEDLMIMEROLI I —FIZL 5B MIIERILETDH S,

N TITMiEIME, B R OIEBR AR OHIREZ T TR ELAERESHEBIIB W T S AR
REFEE & OREAVRIZENTE D ARBOHFRNWERIISH I OICHALLIIENZLEN D L, KD VK
VYLATEINSGZ LY 2—LoDOlKRNEREZHS 2L BIROBIIE:OME N & 5% OBEIZOWT
I L 72w,
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The importance of right ventricular afterload to right ventricular function

Oy —3z. BeR 35—, R REE AR E. BHE
LI B 2 B 2

(Hm)

it IR A B 5 I 95 U2 B T BRI 2 5 AR I I BI IR (X R AL LA S B XK 5 o IR
BORIF R G EREEOBLZ M5 2 & T HEBRAMOAH OIS T 2B 2T 5.

(i)

Wi a2 BT 2001 4FE-2011 4R Bl Re Al 2 9 UF 72l L R e 19 B 2 R SRR 212 B B E
F—%., BNP, .Lxa—, LOEXZR EOF R ZRE Lz GER 21998 . ot 13 A, AARBERAE 15 #1.
N FEN A 4 B1) o

(&)

TRt P34 B R 74.7 £41.9 A H o Wi R G T F I 2B IRE 0 IE#1b. PVR KT, BNP Of& T, TRPG
DAL, Cl ok, RVEF Ot L EKITIE QRS TROSEZ 7B 720 T I —[XTOLEREEL.LEX
DM T ROFELRIX 6 » HURIIE 4 IC8EZ ROz, TabbAERROUEIIHRETH - 72

(G

B OB AR, AEEARILBLE L7245 MATEIR TR NS L7z IS e O R#F I B W T,
MHEIIRIEOICT - BAMEKZ O ST 2 L I3AEREEZ S OMATHBUGEICEETH D 2 AR
SNz,
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Clinical significance of diastolic ventricular interaction in pulmonary hypertension

O%r B
KBRPEHE £ >~ & — G5 2R

AOHEREOK TR D MAMEOK T, 2) ARIERMED LA, 3) AEOKE LTHNG, HGED
PRPKREL %5 LA ORERE L ORI EL Z T 5 L) IR 5 AR RKOFEFIILHELHZD LD
DOEE, BHEIMER ZRFOMT 2 EWD D, AR ELZIIMORICH TN 22282500 6> THA L.
FHEOPRITLEENDMBEOTEA DY & 7% % (diastolic ventricular interactin (DVI)),

AZPERARMIE (LVEDP) 3AZRAMEARELR (EDPVR) &SR AR THE S b,
EDPVR IZ/L A DR ETHIE NS 23DVIIZH K& GBS, BIELAL O LVEDP O 40% 1
DVIIZL 2 ZENMESINTVD, RREZDHEED A 20 & b2 i858 O 58P & e 12 B
WTh DVIIZ & 2R ES S ShTwn s,

DVI DJFREZ EBT 5 L. AEORRKZ WD S5 2 & (i RDT 0 A0 5 T b 13 S0 1 0
Bz L) BERH L) HPNHHEOBINC O %25 2 E Pl EN D, HEFEBOBAD7-0121%. decon-
gestion 25 Z &\ T RDERAPRIEHILAKR L 7 B o MU N D TUAE 2 B S 2 v BE A R F & O
EIIZ EDFREZ BINT 200 EETH LI LWEEI T THLRV BRI EOREVNEELEZ LN
5o
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The role of inflammation for a development process of pulmonary arterial hypertension

O 3200 T =, miils ety bk =R B StE
VHURR AR R Z/NERE, OB R RUR BESR AR R, Y AR R B A AR BRI A R

[T 5] MBRVER S IMERE (PAH) DA A = XA RIEREELREEHE RS, YRTFINRTF & —
¥ 4(DPP-4) &, £ Y27 LF U HRNVEYDGLP-1 2533 5. F72CD26 & LT T MREEMEILZ B L.,
PIE SIS BEET 5

L] £ > 27 L7 v BB 2s, BBk O 40 SOS 2 B9 L. PAH O 2 #ifil3 %.

[J7#:] Sprague Dawley v MZE/ 271 %) ¥ (MCT) %#%%5#. DPP4lHER 7 7)) 75 (M
+A ). GLP-1 Z&MEEREE) 5 7 v F (M+L B, WA M+A+L#) . BIOBE ME) 2%
517

[R5 ] #8ECo MCT % 5:% 30 H COAEFHRIT, FREICEEELE (M+A 45% % vs. M+L 60% * vs. M
5%, %*p<005), FAEFELEELZ(M+A33+41mmHg* vs. M+L 26+19mmHg* vs. M 859+1.2
mmHg, *%p<005). fli##%ToO mRNA %31, T Mg LA (CD28, CD86) 25 M+ A #ETIKT
L. ARFY) 21 (Cav-1) 3 L7z, —F, HEKT (TF) X PAI-1 ® mRNA 25, M+L B CTHEIZ
T L7z RELTM+A+LBEOEFEN65% & oz Wik Tid, T Ml Eo CD26 A% 5 v
Ml EI IR e rPASMC 1o Cav-1 EMASEHZ /R L72e DAY YT 0y T4 Y7 Tld, 7R
TF B rPASMC 2B 5 Cav-1 ® ) ¥ BAL % I L 72

[iam] DL E o RA 5, DPP-4 BHEE T Milso i b2 8l L. GLP-1 &AM, TF ¥ 7 F viniE
R AZHET 22 212X 0. BEOPIENEH 2 588 L T MCT #% PAH ZHEMIIWHET 5 2 L 2VRE
Iz,
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Response of pulmonary and systemic circulation to vasoactive agents

GIRBERER 755 P

~ 7 ZADOHEIIR & &Gl O BSR4 S % in vivo TAODHEEZ#E L. il HEST (Pulmo-
nary vascular resistance, PVR) Z#af L 72513 % Sl FREBAIN T @ BALB/c 7 ZIZBWTHE
JE QDU T &2 B IR DGR & L72). AL B, KEDIRIMGGE = 2 2 LT PVR 258 M L. #&ARR MK
Pt (Total peripheral resistance, TPR). GBI & & 12, MAFUGHEYE T3 4 angiotensin I1(Ang), thro-
moboxane A; D7 F 1 7 U46619, endothelin-1 (ET), vasopressin (Vaso) 0. 01-100 nmol/kg % &k P
H L7z &b % 7 v bORUL & EKGE L72#E R d 50 ¥ 7 A Tid Ang, Vaso, ET Ti3HA=EI
MHIE MY 5 S EBEE EAD»DH D, PVR IZE T L7z, U46619 1 PVR 23N & &7z, $hbb, v 7 A
BB AR X AEBR OMBENIR 2 DG AWETHOIEE L Wb 0B Y, —Ji. I v T Vaso Z B &, Wat
L 72 M U0 2ok U C e 7 Bl M 5 DU 253800 S 720 & IS, SIEMENEYEYE T& % serotonin, I/
BAGHEALR T, Leukotriene Ci 72 EO UG b Mat L7zo 7 A TIEZN 51k TPR KT & PVR 0% &
Iz, 7Y POEKIZOWTORIRT %,

S A (< 5\ 3 B RS D4

Features of pulmonary vasoreactivity in pulmonary hypertension

OFM  #kiy
AL 2R B P

P EDARPE N = S (PAH) o F5mRIE. Ml @B 2 & ) €7 & 7R %L EORENRE T
H 5o B RRBCHTT A PAH O SO L IEFI & 1322 25582 43 % PAH #1014 N R [
VZAE 9 st K- & G N - OIS X o TS DGR 238 585 % 725, PAH BRE)IR ML P8 55 12 35 T iR
N7 MEMAER 7 Tdh 5 NO 13T B ILRIS AL T LT %, F 72 PAH T B IR 55 O BB AL KA
KT v 2V OREREAME T L TB D MO R %2 4 U WEBREEIZH 50 BioMiz L - THFES LM
Fali Ca®"F v AV & A L7z Ca*" OFEAR. Hi/MNafhRn 6 o Ca* iz & 2 MIfEN Ca D LA S B
M OIEK & 7 %o MBI Ca® IFEAFPED M FE B IGHE S PAH ORRBICESELGLTWwE EEZ S
N4, Protein Kinase C % Rho kinase IZMIfEN D Ca** &5z % ot S8C. Rk 2 M2 5] e 2
Ly &SI BV MR DO X A = X XIZH 5 LTWD 2 EDPHISNT W5, MisiEE € 7V
X PAH Dl @ Rho kinase signaling ®JTHE d 5 NTHB . PAH OFiEIR O BHEIGHER ) €TV
YTDO—RWEBSTNE I EIRBEND, 2N SO PAH DI GO % BR T 2 2 & A%, PAH G
DESBRLERIZOLNLEEZ S,
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Right ventricular function and electrical remodeling in rat pulmonary hypertension

O+ Kbk
Bt R RSB B2

[HY) BhEiERE (PH) BEIIRCZERIEE K3, Frld, PN TdH % Optical mapping analysis
(OMP) % Hvy, BESIESEIC & - THE L 2 AZBAM AR OERE & AEREICE S5 2 6r %2
%ﬂ‘ L 7’30

[5iE] SDrat (i, 10 i 290-310g) TULT OB € 7V &1

(1) Monocrotaline (MCT) # (n=42) :

MCT (60 mg/kg) W TFiEH% 2, 3, 4, 5, 6 BEHIZEH

(2) AhistEms (PPM) # (n=42) :

JEMi 4512 Hyperinflation (tidal volume, 30 ml/kgx10sec) #hNZ. 3, 24 Bpfit%, 4, 7, 14, 28 H#
VA

(3) BhiBpARAIEAM (PAB) # (n=7) :
LDENTEMEINRZ 18G RIS 2R. MBIIRPEZE 2 /B L 3 We it 74 L2 5FA

(4) Control # (n=10) : Sham operation (/= BH i)

OO I =12 X DOFERE. @ OMP 12 X D OEREME L Xy — v @BEAEHEFEIT L BOEHEAEENR
(VT/VF) DISGER % £ % i L @05 OffE & gap-junction remodeling % EVG 4¢ff & connexin (cox) -
43 DEEGAN I X D Gl L 72

[#55] Control # T -UAERE, OMEEBE - /3% — VIZIICIER T, VI/VE BiFER SN h o 720 MCT.
PPM. PAB #idw 3 d ., PH HEAET A DAL LE DGR & A8 R IEAS S Av, O IG Eh A7 [
(APD) OAH— (FoMmEEE OS2 X THh 5 APD dispersion) 25 AR Y . VT/VE 2555 &
N7z T72. MCT BETHLE AR cox—43 DSOS Sz,

[Wi5E] PHIC X 2 AR BAMN AR RERE & BAEREZFET 5.

SEEYRS OBHEIR

Pulmonary circulation in exercise
Ot KfE
FRH R AR fe 2=

IR & 134G 0 E D S D% M7z BIiEk E LUCTRiPICA D, BiFIR A S Ol O 72 0B IR 5 LR O
WK CTH AL, BIEERIEIZ 4~6 T, 209 HRIMERDBEEMIME %2 @89 2 B RIX 22y 075 B¢, &
BHI212 025 B F THSET 5. MiBIIRIZKRBIIRIC A T REASH < MBEMEICE & 720, MiBRE LK P
WIBIIRTE KMEDR 6 5D 1 TH 5.

B T, BL VBB IE, BERBIEISEF O 15 I Y 5. Zhuid, MEREO A X
DB O E ) 2 v — b X ¥ SRS ) AAR MR T 5 2 &, DB EORIIC X ) 5
YV N A ADEMET AT EDNFG LT AH, EEIRECIE, MEIREEZ KE CELE3E52 LR, O
H %2 IO 4~6 51T 5 2 e TE 5.

BlitkCs &%, B, BGIAE, Bl ZARHpsEE S TS mEZ K72 L, ozl AEIESRER, &
BHVIIAHOAEDR B 2w, flioREE s LCTid, COPD, Wi, MmesRE s L Cid, sk
PR TS, R MAR ZERE, WBIR%E2SH B, Sk R T T, Wil Ko, Mimiso)
B 7 RAREEF ME VR A 1 L 0, SEBIEE, A OBEMAE HICKRE AR, A RN AH] R
SN, BIESTIRK, WL EEASHIL, RRICRMTAZE LD B.

Ky VBRI LTIE, MIGBROMHE], ik & SERRE O MG B2 O MATERE, EHaMREBEoG % &
WZOWTHER T 5.
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Pulmonary rehabilitation in patients with chronic tromboembolic pulmonary hypertension

Oﬁféiﬁ ﬁu)\ %Eﬂ :EKU\ EH;% %“?U\ }”EH %%7‘%%%1)\ ﬁ%# jtl)\ *2(% %%U\
WA LT SR WA R R R
IR, * TR ) 7 — 5 3

PV R ZER PRI 5 U SE (CTEPH) (. #9EAL L 22 iB R P 1 & 0 BEhARE. Wi i 48Pt hs L a§
LERMRETH . ThE TR, OEIE, OAEORELR EXEHIN D 2 05 RN 2 B
IR SN T b o720 LA LITFEOAREI RS 2 M EYIR AR IS BT, 2NV — > BB R REAT . i
MEPREOMA LA T EBFREOM R & LV LT RN % Al 2 237 4, 2013 4Rl e
JERET =V YV RIY T L (2—AZHK) CBWTHELFHEENTWwS (ZEFY ALV A), —H,
ARIFIZBIF B CTEPH BEITHT AR N Y F—3 3> (BEYN) OHEIZIZEA LRV,

WRBEIZ BT 2012 AELARE, (R 2 A H LT 2@ ] CTEPH B3 8 BTk LT, 3 » H H OFF I
INEERL, ZORME LML MEE L 720 CTEPH BE ST AR NIBWTEELR Z L1324t
TdH ) R EMAE LB, OAEORIE IR L 2255 f B8, IR, ADL #7358, 4788 %
ErE L7, TORE. EBIDI3 r BB ORI ) N E g% L, 1 B0 @ s iR T 2 529
M HOWMWE ) NZ IR L7-DANE, ERGAEEREZRO LD o7, xR e LT, B AkE. THEW
JIv HEHEBEE QOL. HAGE =2 ELHBICB W TAERUEL BD

CTEPH &35 20 ) N id, AIFICBWT D, Tk AZ7EHO b L THHRE % add-on therapy
D1DERD I 5,

583
WEMES 75RICH T 5 BENE

Patient education in pulmonary hypertension care visitors
Ol
EVAFBRAIGE X ~ 7 — LR

W BECIEERE 25 4F 10 H 20 S R ERC X 2 MimiE 7 74k % Bk L. IR 0is %2 & s TRkl L 72
BETEZIT-oTVh, BET TOMEONEERIZ25 4T 1 HORZZ I EY 8 4. B§ A X
— a3 349 53 Cd B o R TOR S NHEHT. 4 O BEICEDEEY Ry 7 OFEBDD, LD
MM RN D X ) ICHE 2o 2 ERNE, CONEP SR 74 VANT A A Y ML Uiz
T EATV, EEEHS L H ke 2 HEREE T 5,

MBI FOHEREZERT L7720, BEOESTOMENZIERLL T T5200MBEE T,
IRTOAT ) = )VOLER, HEAENE ey 7 <y A7 —F VERO 3 5I2OWTRERINET 5 .08ke% 1 ~
AUV EZZhH ), ZOMBEICTEREE 1 » HMOAEGEOZLIZOWTILIRT L 2 &5 TE& 5, £
7oy MG EMAPNRZITH) 2L T, BEOMUKLEROLRBLAEIZTTI T2 H# DL I LN TE S,

MZNEOTTOMEEE LT, by o2y AT —FVHIATOERE 5 7 VI REE KD 88% 12
DT WD, FAZe B2 TIRALREEZRIER D B D . Z ORFICIE WOCN ~ILE R 78 D4 A % 4K L S i%
EBIHhoTWD HBEICIVEBE NS TAHNEFHEL TV LT, BEICE > TOHEESEHR~NOHREICR
D HOAEHRE D O RICED > T b,

B2 N T TV OWTUIEBI D W 2, WMCORBERE 2 HLETLEDN D 5.
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Patient education about epoprostenol therapy in pulmonary arterial hypertension

O&N =Y, IES 50, fide BIsEY. Wigs LR NI &Y
VR IIERE v 7 — F R, IR v v — BRIRATF e

BT 2003 4E X ) FEE PGI2 HREEEAZIE L 720 SNETOREZ D LIZZ Y T4 BNV ISARRE
Ry 7Ly FOBEAZTV, —HLZEERE I A TE
BHEOHENEENIFAERIHAN - Bk e TH Y 0 ABI T O BMRYEHT - ko B 5%
AHEKD X9 R RIGEARD SN Do FIR, e, WA, BROSZEERLHMEREETELARX Y MY
HIENEETHDH, YETIE, BEEF T A4 OBELZHANHAEL T, IREHBOTEE2IT- T
oo Fo) WBEICHTAF v 2 ) A MEMEAL, 3K - RV 70EFH, HEEROEENZ EREOE
TR ZF— 22K THATED LHITLTE WIS, BRACH 7488 - R—AEZHADh VT 7
VYA DG L, BT TRk LB IS A T & 720 HIANBHEMOBIZ, iRE o Bk Hl
F v R EORY AL % AN, HEk - Bl oERLh R EE2XEZ LX), AR LTRE
DFEHEFRMEE HIE LT X 72, 2005 4E 7 & [ 3MIRAE & o0 & BIAE L, & WFE o 3 P R A3 2 15 2> L TR
GEERESTRH LI F—LE LTHWMYMATE 2,

AR, BB OB FHAME L. BOEHICH T AR BIRT 5 2 L% HIOIZ, ko d 2 WlE
HERIZ X BARCTOMKZ BB L 72,

Z-lal, PGI2 A BHE D QOL ) EICE T 2 512 H5BEI2 B 5 ABid HBFEEKICESL T TORD A
T %o

1R AR AR IS I FEAE (X 2 BE R

Education for patients with chronic thromboembolic pulmonary hypertension

OfM H—". HH BA?
DT IERAAR AR, TR v Y —

PR AR ZEAR VR = MU ERE A 2 R E B R BN T E 7225, EDORRAMED N B LEFEAS R TV 5,
L LEBEICB W TH A AT %720 LSBT SN 200 2D REDWTHAICHBZ ShTw
WA D B o iSRRI BIGHRIIIFHEHE T D 2 05, A TIINFHEHRDSBIRS N DIEBIHL V., B
BD% ATFERDOYUHE LA BIRFHE D S OB 2 LA TV 2 25GE T O W TIE LW EHR 3 7% 3
NTWHRWEEDH Lo ARBIIHEFRL ECELZANLEH L Mo d 5. GHRERO B 2 HME
EROEN2DDHIRTH %o TD &9 BV CTEBEBIRE 7210 T EH I L THRELHRIZOWTHE
MEDTEMIEHE T 2 2 LIIIFEFICEELTH S,

THERAE OB ML S RE T UEARB RN 3 2 BENIR IR BRAN 247 o T & 720 B4R, TSGR O M EE &b
(R R ROE O R WM GRS ORI SEETRICEMPR O N L 7o, AR EB)0T 7 5
AEEEIAKT LT 2 720 KT RBEHIAHELT L T\ 5 2 & 0% o, TANIAEIR % Ut UIE SRR HH ko
SOBEBLZWEEE T 5% FATORIR 2 IR 2 72D12I13# 8 22 ) N E ) RAETFREDS AT R TH o

TERFRHETIIEEBLORKEENRE L, IEANOHFZ IR 5720, IHEORRZ 5D 5 720 R
e bl S PERLH RIS OV TEIGR B 21T > TV 2. A DY M A ZHI§ 5 & & HITHROFEICD
WTHMET %o

— 100 —
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Pathology of pulmonary veno-occlusive disease (PVOD)

ORI A+ WH  FNL
FE PR BRA AT ZE L > & — LR

iR B ZE%E (pulmonary veno—occlusive disease : PVOD) 1. F & U THRMWMi#ERO OV F A BB ZEIC X
DHiSIME% X729, EITETTPEAROEEBTDH 5o WIRMISIENIRTEN EIU+5E (pulmonary arterial
hypertension : PAH) % %3 2EBDF) 10% ASHLFEM9IC PVOD & &5, PVOD TldalE Mg IRE AT
MIEHHIPHCTH 5%, MEAI IR TEMEEAER TR E 2T 72009 o0l - KEEZ X 72 L9 <, %
PRFEOMHIC L VEIENE 2D 2 L b HDH7OEEEET 5. A% NEHUHE LD 2 i HE R oL
P S| BRI OZMA L TN Z 05 MiERIZ) X7 2159 720 I N TE S THEEZ RS
2 Vo L2 LIE4E PVOD IS 2 A OEFEIC X 0 207% ) OFERICTERRIIIZ PVOD Ol FEME % 5E 5
EDREE o T &7 Aty ¥ a ¥ Tld PVOD O¥REFT R & BRRIR. R & BE-S 1 TS L
DORMBARHEI L & IR T 5,

5
i

PVOD DEEFKE

Clinical diagnosis of pulmonary veno—-occlusive disease

O/ 21
W LR & — BRI 25

Pulmonary veno-occlusive disease (PVOD) 1%, FHAL L 72958 % 23 % pulmonary capillary hemangioma-
tosis (PCH) & &b& THim MERERIKRDFETIE IHICHHINTWS, iSlEZ X 723K ED LN TD
FRITHHEEAMG N & ST E 7228, BEIIREENG & e iE & BB S N7ER O 1 HREEZ 505 L oEd H
0, BIRZWICES THRESNTVEEFNNZ VEEZZ 5D, PVOD R PCH OJEFNIIAMEITA LI <,
72, M MERERTEOGREIME L, ©LAZOMHHIC L DIHEIET L7 —AbH 5. MHMoOMiEhIk
PRl 85 ML VS D T, SO B M ERE G DB K ) PHRPYE L TE 202 LT, PVOD
SEBIDOPRIIMEIRE LTARRTH L. 2oz, FEICPVOD DEIRZHH 5 W IZRINEH 22135 2 &
&, WS MEREZE 2179 L THO TEETHSH. PVOD OMEEZWNIITIRAAMET RAOVLETH 558, §F
B 72 BRPRE IR L TR /L, IR REM A O HIZE H LT PVOD OEIRZH 2 179 F73: 122w TRk
5.

— 101 —
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Treatment of Pulmonary Venoocclusive Disease

Offfk Tl
AR e B e P

HEAT25HE  PHEARZ PVOD FEFIOZ AICHER R HHE MM UAMIBUR CTRAEL 2V, N =234
7o FERRINIEI 28 2~3 AE DO HARTIEIBII SR L TR TOMBA R, TN E TOMICAELIEREY & 5
ZLH% v, PVOD TIFWHCTEATEOMSMERE (PH) & ICHiKEL A U, aiElcazh 23 b %E
AL LI ENLIELIED Y, PH % MAFILIRA THHERIG L7z & 2 AMiKEZ A U CThfd T PVOD
EEMEINEZLLL V., TRDET T OREIHHZIGRPULEL 75 Mia 3EYERORADIBUE F
TR ENT WD, TV Nt UZEEREYEE, PDEV HEANIMiAKREZ BL X85 2 L1347 v PH
OHETZHIET 203 L, THRT T A5 7 —Vid PHIZIZAHZHNKNE 2 BfL ¥ 5, ¥ 0 F
F— B DE RIEB OREER B L OHEN D Lo AT A FP—IFICHERZERN bS5, Zhbizo
WCHEBBI OB L OCHINE £ 21T > TRV,

BB (5 FRIRIRZE

Venous involvement in connective tissue disease

O%%  IEK
HARER RS 7 LoV — BRI FE

FRIER 12 6l B 4 0 — DI 3)E AR MR ZE T MAFRED JRE (M55 55) RRAMEILIC X 2 NP A2 A5z
. . B D AL, MR Rk RlEEREEEIC O R0 5. SNFE TR, SEREY & 2T BIIREE
AEH SN TE D, T2 AR AR 2 G 2179 & BIAE 04, FHIROBENNE 7 L2 SIS 2 &
M5, BHIME - BRI DS RE SN T 5o FFICHBIE TR TG B I A O3k & Wb, F
BIEIRADSHEAIIA L D A SN D Z &6 RREMESTICBMIMA - FHIRFEZ 2R b AR IR S hTw
bo Tz, MiEMUESE Tl BRI BIIR 720 C 7% < B 0D, EIRBEDRAELASA S5
R A (IR B ZEPEE . (PVOD) 2 245 2 L T NAZHS M4 PEaRIE DM X 0 BEh ik v: i e i
JESEATL T 5 Ll 9 - MOFEALZ 1 K3 PVOD ASSAMEAL 3 2 6l 2 BRICRER S 5 IR ZE T BRI
BLRVTO) S MAREDH.LE D720, BRI OIMATREED AL T 5 LIERD~Y X 7 S b, 4R,
SR R BIIRIEERVEH 2 A3 A IGEEIEA I N2 2 L0 5 BERR ISP ) MAHZ O EHRICE L CEIRE o
WREDFFE % WIHE T A LELDH S,
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The characteristics of vascular remodeling within pulmonary venules in chronic thromboembolic hypertension patients

Oy AT B EE WE -1 fE 0 ol Bt Bl B2
Ui

AR SRR DA M, TS e 2 PR,
BRI ¥ 5 — R, VT RR R B LAV

2P A ZE A P Al v MRS (CTEPH) I 2 A IAR (X A B BIR O B 2E & & The 563 2 Ml iU+ %
B L T 2B TDH 5 B IIH AL OB 5E % £F - 72 PR IRIE AR R0 48 i O 38 A % £F - 72 v R
7 BT EARPERNG = i RE (PAH) (ML L 7ZBEEIIR Y € 7)) & ZETRDSFED HN D T MO N T b, it
L MBEIRDO A2 S FMiERICS NBEREZE 720 FFY U7 HBBOSNE LHE SR TWS, ¥ETid
CTEPH B 23 5 I PI RIS BRAR AR 2 BRI X 72 Bl ZE AR L2 6 3 2 IR B2 MR 2 47 - T B il
BIRY) €T 2 IERIES & XS OREBITHIEIRY €7 ¥ IR E S TH Y — 5Tk %
JE (PVOD) (ZHPLL 722 LW HEMIT R 2580 72 A0 A 7 — 7 Vi CrHill S 7 mATEhRE, BhEhAR 1
BT VT OREL DL DS CTEPH ISHAET HMEIRY €7V ¥ 7 OFFICOWTRGET L. s
%o

R I E I IR OB IE TR | BIETFE - ERAREARR

Genetic Analysis of Hereditary Hemorrhagic Telangiectasia : Genotype—Phenotype Correlation

OF I 5 NN I N T = AN =
VEINARBREIE e » & —RFJERT A IR Y AR BRER I TE £ o 8 — R
YENARBR AT 2 & — NEIEBRGR VRBOT AR AR v 7 — it v 5 —

SEAEVE MM YE B A R (HHT) &, 8B X O A MR, B - W 2 & 0 2381 8)
FHIREE (AVM) . 2 X 2 ICEM: I % 458 & 3 2 W deto sl E MR BT ) . ENG (Endoglin)
ACVRL1 (ALK1). SMAD4 (Smad4) 7% & TGF-b ¥ 7 F IUEERDBIETASZ DN EET & L ChE
ENTW5S, 4132014 4E 5 A F TITHAR NS 123 B0 BA= TN 2 1T L. ENG 225 71 61 (64%)
ACVRLI %% 36 11 (32%) 1&. SMAD4 Z¥ 241 (2%). Z DO EEFER 261 (2%). 7111141 (90%)
THERERTEREZFEL TV,

BAZTAL - BRRBHBIIC DWW T B R DA E S N FIRERIE 67 Bl 2272 178 Bl 5 & | R IEHRD
oM 164 IOV THIRIT L OME %17 - 720 S IiE X OB E LRI O W TIE. ENG £ 24
(LLF HHT1). ACVRLI Z568)(LLF HHT2) & H I TH L DB RBE I L 2EWIE 2D 5 7255,
BER A IOV T, i AVM, I8 AVM (X HHTL ICEEIC% < —J5, & AVM 13 HHT2 TH =
2% b, JERGEIE T2 X B RBM W E2 B 72, ZOMll, SMAD4 ZEBITIIMLERY K-y 2%
KBRF 22 EOfERZPED S L3 0 Bz TR U BB EFROLEEAITRE SNz —T7, F80ma L
AL DI FAT H DIEHNTTIE, 87% & R\ BERIIREFR 2 5RO 72 FER: - WG 7 & O HIE 2 A 0HE O FSAE
FEiD72DI12d, BIZFRECIAZREAZ V-V 7 3EHTHLEEZ OND,
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PD2-2
B {m M I I B HRARAE D& FE & B RR T 0D REE
Geno- and Phenotypic Correlation of Hereditary Hemorrhagic Telangiectasia
O/ANEI HER". I 57, G #ir
VR ALA A R 7 — B4 PG R, Y E LGSR ARIEgE & ~ & — /NBAEBREHE.
VE AR BRI g v & — B S o AR

HIY : HHT O@EZ M & BRWE O BB OGS, M5 HHT ORRNIEZIER & B{a 2R H - 72105
JEBI (B 51 22 54, F3 400 %) ZERGE L. £BIGEZTEROMA. N MR MA &l CT Befs % Ik
WCAT RV, —ERIERI T, IMALE - BRI, MO MR it o0& O dynamic CT. I %
o WiAT U7z, AR THAE T HHT A% € L 72 R o {n 7- 8 & BRI oo B % Aat L7z, #5258 0 97 AL
BT OERDPFED LI, fEZHIO 8 NIHEETERIIRD SN kh -7z, HHTL &, 61 (A1 33, &k 28,
P 344 %) HHT2 13 36 (B4 17, & 19, F¥4735). SMAD4 I3 0 TH -7z, S, HHT
159/61 %, HHT233/36 B (p=0.28). EAMIEHL5AE L HHT1 38/61 I, HHT229/36 # (p=0.06). i
ByFFIRIE (X HHT1 39/61 B, HHT2 6/36 5 (p<0.01). BMEIEIRZI1E HHT1 16/61 1, HHT2 1/36 B (p<
0.05). FFEEHIREEIE HHT1 9/61 B, HHT223/36 BTl 57z (p<0.01). HFhigFEIRT A, HHTI,
HHT2 T1H$¥2odH -7, TIA - BfigEiZ, HHT1 © 15/61 B TiH S, HHT2 TRRED LG 7-.
fxfEgs . HHT1, HHT2 & & 1 B0 Sz TIA - BxAiZe & iR o 88134 ClighidiRED B -
7z, e ARFPClE. HHT1 o B FEUE HHT2 OF 1.7 f5TH - 7. HHT OERGIE, 2 oG & FHEE T,
P ER IR, IRBYERIR A2 1. HHT1 124 <. FFEMEIREEE HHT2 (2% 20 72, BB EIREEE,. TIA - s
FER IR DJEIR & 72 > T 7z,

+ 25— & i M

Pulmonary hypertension in patients with hereditary hemorrhagic telangiectasia

Oy &3
VESTARBR AR E £ > & — TSR v I S i PR R B ZE R
PSR BR BRI E & >~ & — LB PR B

T A5 —¥5 GEEME I RRS MASPERAE © HHT) (OB, B2 - Ko R L. Bk
W EOMNBIRZE, RIEBES 2 M E 355 ET, BIRZWBE O 80~85% 121d endoglin # 72— K45
ENG #fz 1% ALKl # 2— F3 % ACVRLKI #{z 1. SMAD4 #{n FOEER;HGFIET S 2 L ST
Wb, FZFolFEE ENG EETER (HHT1A), ACVRLKI #fz 4% (HHT2 ), SMAD4 &=
Z8 (HHT3 ) 252NN, 61%. 37%. 2% Tholzk DL L H b, —J, EEEEOMEIME % 3
e LPBAROEBTD 2R BIREN & ERE (IPAH) (2 REREZ A3 2EPDIHFAEL, BiE
THAEORER IPAH @ 20~30% FEEEIEIZ TERBIDHAET 5 2 LA SNz, - ZORENERETO
KF1Z BMPR2 & {51 CTdh - 7275 — k& ACVRLK] {5 T OERBITH - 72, BlH, ACVRLK] #5124
FATHHT2 ®MOJEHNTH ), Ho IPAHIZOWTH ZDORIED—N &R S b, Xk b, ACVRLKI s#Efx
TR A RAEL T HHEIMEAE 32 BT Cld, BE X35 F5IE T GBI O %56 0% { FRIIART
H%o 72 ACVRLK] #In A R%Z & & %) s MEERIZ, &FA %3 LS EBRMICIE HHT L3k
TVRWEDFEHSINL FHA D INFE TAHIONEIMELRE T ACVRLK] B TEREMAZERLTE) . K
INAIVT A4 AH v ¥ a vy TR IR SIER ORISR ZHNT 5,
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FZXZ7—9" (HHT) »5 & 7-FhEiEeikE (PAVF)

Hereditary hemorrhagic telangiectasia (HHT) and pulmonary arteriovenous fistula (PAVF)
Oty B
FR R 7 D felt R

BliEh IR (pulmonary arteriovenous fistula; PAVFE) %, BHEIR & BiEHIRDS VB2 A4 5 IS E T
WL, ALY % v Moo REEECIEERIIEZ ZR 3 2 M REThH. 6K PAVF L, A7 -9
(hereditary hemorrhagic telangiectasia; HHT) I2% { &0 3 % 2 L 235 SN Twb. PAVFE 28 HHT 1264
PRI BB IL, WK TIX 40~80% FEE L IE5 D% 13H 5 D ODOIEFITE V. HARIZBWTIE, K 23 515
DEFZ AR R B R EOMZEIE (R REEAELRE) 1T X 2 2EMAETIX, PAVESS2ERD )
85 % (163%) I2BWT HHT 2R E L LTAPEL Tz, HARICBIF S PAVF & HHT OAPHHED
KA IR U TICW B R, AFEED BRI TE 2 WA, HARICBWT PAVFE 22§ 2 BICIMRE L L
T HHT O&HFRE SN TV B AL IR SN Twb. —J5, HHT 12 PAVFE 23& 864 28R, Wk
KTIX 15~35% Rl L s SN T 525, FEBE, 4 OBMLEFRAEL O L 72E4HA T, 4240 HHT
BHEDHH 1861 (428%) 2 PAVFE 3G HFL Tz,

—MZIZ PAVE BB 2 fB0METH S L SN b5, HHT G35 PAVM O#iEIR, B
EDIFIFHEL VO TH Y, AIBOEHFEOLEFEICBTL2HETORABOBETH > 72 L5
PAVF oHT 80% ML EAHHT TholzE MBE SN TWDH I EH 5, PAVE RER TELREBNCE R L 7254
Wi, EICHEE R L L CHHT 06802 R4 20BN H 5.

BN REIRIE D AL HTAE

Pulmonary arteriovenous malformation treated with embolotherapy

Ol #iZ
THER R BNTR2R AR7

BN IR (DAVM) 13BN & IEIR AN CBMIILE 2 A S 2w CRERER (v v ) 2&72310
HRHETHY . A A7 (HHT) ® 15-60% IZEGHT 2 L WE SN TwD, £ IIIERTH 2 5%, HiE
b3 2L HEY Y v NIRRT 2R KEEE - 77 /7 — € (KEERIIE) - 27 BVERAZE - RS - MR
i P RCBEDMZN X WL - MIZE & v o Z2EE 2 G IHEZ SIES 5 2 LA 5N TS IHEHEOT & O
FELCERIIH 30% &ty SN T Do RERTIEAMVEHI Y BRANEIR S T 7227, 1979 4RI Taylor HAYEA 7 —
TIVH 3 A OVIERANNIC X B i il L CUBER oI L TE THB ) BETIE I A —EIRO
TRE L oo T do MFTH 1994 4EI1255 1 812 BT L CLARE, BUE $ TISH 70 EFNI LT a £ Vg
Mz fEIT L TWbo ST TIEYFITOIA NVIERMNOEBE LT 5 L & bIT, R CRENE, A0
REZ ECOWT, HERBIRL OSB82 B 2 Tl L TW & 72\

—105—



3

\'/

HELY

=
Medical management of pulmonary arterial hypertension

Olrene Marthe Lang
Department of Internal Medicine II, Division of Cardiology, Medical University of Vienna, Austria

Pulmonary arterial hypertension (PAH) is a chronic and progressive disease that is characterized by proliferation and
obstruction of small pulmonary vessels. As disease progresses the functional capillary area is decreasing leading to an in-
crease of pulmonary pressures and pulmonary vascular resistance (PVR). Increased right ventricular (RV) afterload en-
tails RV failure, which represents the most common cause of death in terminal stage pulmonary hypertension (PH). PH
is defined by a mean pulmonary arterial pressure (mPAP) >25mmHg at rest measured invasively by right heart cathe-
terization. The exact pathogenesis and pathophysiological changes of PAH are not fully understood, and this poor under-
standing is limiting the development of causative curative treatments. Apart from supportive treatments such as long-
term oxygen therapy, anticoagulation and diuretics, currently approved PAH-targeted drugs are directed at pulmonary
vasodilatation, thus reducing the afterload for a failing right ventricle. The following groups of compounds have been
tested in randomized controlled trials or within registries and have been brought to marketing approval :

1) Calcium channel blockers (CCBs) such as Nifedipine, Amlodipine and Diltiazem

2) cyclic-AMP increasing agents

i) Prostanoids such as Epoprostenol, Treprostinil, Iloprost and Beraprost

ii) Prostacyclin-receptor agonists such as Selexipag
3) Endothelin receptor antagonists (ERAs) such as Bosentan, Ambrisentan and Macitentan
4) ¢GMP-increasing agents

i) Phosphodiesterase 5 (PDE-5) inhibitors such as Sildenafil and Tadalafil, or

ii) Stimulators of soluble guanylate cyclase (sGCS) such as Riociguat

Future PAH treatments are targeting the reactivation of the bone morphogenic protein receptor II pathway, or other
molecules involved in vascular remodeling such as tyrosine kinases, rho-kinases or elastases.

Key medical strategies include upfront combination treatments, sequential combination treatments or monotherapies.
In each of the combination variants, multiple or two components may be present. Most recent data suggest an advantage
of multiple upfront combinations.

ES2

Current concepts of diagnosis and treatment of chronic thromboembolic pulmo-
nary hypertension

(OEckhard Mayer
Kerckhoff Heart and Lung Center, Germany

Chronic thromboembolic pulmonary hypertension (CTEPH) is defined as symptomatic PH with a mean
PA pressure >25 mmHg and persistent mismatched pulmonary perfusion defects. Echocardiography and
V/Q-Scanning are the preferred screening methods for the disease. The diagnosis is confirmed by right
heart catheter and pulmonary angiography. Following evaluation by an expert team, operable patients
should be referred for pulmonary endarterectomy (PEA) surgery without delay.

PEA has been established as the standard treatment for CTEPH in many countries worldwide. In experi-
enced centers, early and late outcome of this complex surgical procedure is very favourable with regard to
survival and quality of life.

Based on the positive results of the randomized double-blinded CHEST study, medical treatment with
riociguat, a novel sGC stimulator, has been approved for the treatment of inoperable CTEPH patients and
patients with persistent PH after PEA in many countries. Although a large proportion of patients is pre-
treated with PH-specific drugs before PEA surgery worldwide, there is currently no data supporting this
strategy.

Recently, the concept of interventional balloon angioplasty (BPA) for inoperable CTEPH patients has
been re-established in Japanese expert centers in a limited number of patients : Favourable early and mid—
term results have been reported.

As pulmonary endarterectomy is a potentially curative treatment of CTEPH, it is crucial that every indi-
vidual CTEPH patient will receive the chance of expert operability evaluation and surgery if possible. Inop-
erable patients and patients with persistent PH after PEA should be treated medically with riociguat or in-
terventional balloon pulmonary angioplasty. Combination therapy (surgical, medical, interventional) will be
an option for highly selected CTEPH patients.
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Epidemiology and clinical management of acute venous thromboemobolism in Japan

OHKT Err
IR R BN R A

W EIRAEAE (DVT) & fiffegEteiE (PTE) (% HICBE L-WETH D, WH % A& b8 THIRIMAR
ERIE (VTE) LT 5, T3/ I —7 7 AJEBEHRRKMERO VTE BEOHEIZ L ) EROBELD &
T, FLTFHAFTA RTAL VORSRTFHEHRORBGETIC X ) REMO VTE FHICHT 5 Ei#kd 5
FoTWwWb, VIEZTFH (HETFHLEDT) T57201213, DVT BIEOKKE (ERKET) 12w T HfE
L CBLYBEDND DGO DRIRICBI 5L iik TR — MFZEIC X % & VTE FIED R b BHE O E W EkA
FIZEMEE TH D . ROTLEIE, T EHCTB Y, JERMHOREGIABEM L TV A IR E TR E
THA9) o BEWTER TRI) VIREPRERER 2 S oMet#ER 2 ZEBTXETH ) FICKRNE
% 8 B i 13 A REEE R BHAL B 1 O RIBRE % & 2 72\

HEHICE U CUIPURE R E IS 2 T MAREARER 7 7 — 7 OViGHE, PRI IMARTE R 7 &8k 2 703841
M END, A, PUBEERDE S ROWA/N) G &R E TV T 7 ¥ 253 2 EFEoMmIC, FER
M XafEHETHD 74 ¥ 8) X7 AR, & 5IZIEHHEN Xa FHERSROBERRE I #EO 5hTh
O\ EBOBIREPIED ) D0 H b, —H T, ED L) REHZ VO F THHTREDPIIOWTUE 36
VEINTWARV, Kby g yTld, KIIZBITS VITE OBRIZOWT, BEF L7z,

=3
BRI I AR AR IE DDERFRAVAS

The clinical features of venous thromboembolism
OBk —%
I KRR v ¥ — AR E

413, VITEER 2 27— 7 X—=241b L. WHELRR Y, AR EK 3 22 HZIZB1) 5 mortality & Ik
DOREZFEL TV 5,

TG, 1998 4EA 5 2014 4E 5 HIZ T THBRICB W T VTE OZWi & 2 7235 1114 O BETH
%o

FEBEE VTE B3 458 4 (Population A). MEREBNED O 5 O FHIR MR B 656 44 (Population B) (2#EbH
& L7ze SBERRIE, ABETI41%, BETI22% Thol2,

Population A #IZBWTIE. PE FIEICH G L2 INTF 2 Mat L7z,

PE BIEICHZIZHS L7-INF & LT, BMI25 LL EO At v X 1.89, %54 1.78 T - 72, Population
AB #EIZBWTIE, #Z D VTE OB 3.30. 53208 295, IMAYEFEK AT 258, #4213, BMI25 ML Lo
A5 175, PREEERED 1.61. TAiAT051 TH - 720

MARETERE. 3 2°H ® mortality Z3Fli-R4 > b & L. Population A #. Population B # 2B W T,
BB HFS LN T 2RE L7z, BRI, ARRICTHET 5,

HARANDERT — 7 HE£REIHE) O v vt v ¥ —0HETH 555 HFEBERO—IC R IUEEVwTH 5,
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Fi S MESECXFd D Pulmonary Functional MRI

Pulmonary Functional MRI for Pulmonary Hypertension

OX¥E  RnY
VIR R SR B AR AR R FE X > 8 — . R RS R S B IO IR 22 0 AR R 0 1 52 W < B 1

MRI i3 Z DERREALF LV, CT OMARMFEE OFHEAKE, e D07 —F7 727 MITHEHILYDH
0, MAERRPSEVWEOMESPELRHINTE . 2, EZ2ME$T5 2 EPREETHY, —FHD
MERDOFIIWRETH 2 b OO, Z ORI E & U CREREIES 3 A 7 & o lEE kR BT 5 —
HOBISMIRE SN TE 2o L72hSo T, MiMARZERAE & 5\ Il &5 MU RE 22 & o0 Jili 155 14 9 B D T {535 1
BTl bz a—, 7 5—7VHED 5\ IE MDCT 7% &2 & A CT angiography 225K FIE < WS
nNTwb,

L22L, 2000 4EfRLLRED MRI o2 i B L VS Baf iz WREE 9725V 7 PO LR LICLD,
i % @ Pulmonary functional MRI & I 2 —HEDONBEREA 2 — 2 > ZEABSE &, Bl R EA~D
MRI D EFRISHNZFERK 2 I 2IZIR A D 90 b,

K Pulmonary functional MRI IZ#UEHMi 1S & 2 2O -l LG HEFl 2 WTREIC T 5 DAL 5T, flit D
FERINT A =7 ERDLIEICEY), BHIOALLT, /=Yy INAF<v—h—, LTOEKREHD
WHEETHA I,

Z 2 CARFEE T RIT® Pulmonary Functional MRI QIR & 2l 82 % I & MESE 2 Hhoi 2k <R 72 v
EEZ b,

ES5
fimmEZEOER{EE BIADRITHE

Passerelle entre la France et le Japon

Ot H—
N KA NI R AR > 5 —

R 2SR 2 50 L CA HREIC 100 E 2L EoFE A58 L Cw 525, B oEREMHE - T
Ta= LT E W ZO TS FRRICBWTHEY. ENATHEEZHARICED X HICHD ANSE DLWV iEm
WARIRE L T4 & LTV B005 21 RO HAROBUIRTH 5, B#E5ETH FEOERITTONIL T 50D
X THRHMOBEY TH S,

i MUE OFISIZE L TH RIS HOBEDOZHE LWL — ML L TITH) £ v ¥ =25 EE L o
LWHIRARWZENTE ) I SEHERICES I THESMEICET 2 ROREDIBEL vy TV v —
FVICREENTVES, Wlo THADHIRIZE WS &, ZWOHIZHARD D EVE VI HMR S KL v
H05 HRLAD L ERELVPOLMFRIIBADPHARADL L B ZNZHL T, L LTE L OEHEEIC
EOREDOWREEZZEILTE TV NIEENTIE RV,

AT oM%Y LT CIY ANTRE - R Bl xE->TWwb 77 Y A0t v ¥ =03k
LRI OMEREERBANT LI HAL 75 Y A iR W OBRMZE L IFROBEICOWTm . &
SNTAHEOBIBRAEREZBE L CELHADPSOREZED LI ITHRL L TV RENIIEL Tk
MERD TV TFETH S,
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Treatment strategy for acute pulmonary embolism

O il
H AR R S0 T i o LB L A 4 v 3 90

SERZERRRE X B R BREHE B O —DTH ) HAEFI TIEFER D 2 2oL AN L Y a v 7
WZKabo a v Z7BIOFETRRIZAR 30% & S HIOMisRE 2 5 L 72 E A 0B TTHIE 50~60% 1215,
Voa v Z7ENCIZMREIREISHER ISR TWD, ¥ a v 7 FITH IMRIBRIHEEIER, B 5 VIR TR
BARDEA T 5 RIEBN X A T — T ViRED 5 IV IERERO &6 5 0% 2T 5. MATBIRED %
E LT A ENII LB EHREDS RIS N D o 55T~ U MEH T E R WARIR Tl RGE AN & EfE
HHNNETH IR X7 AR TELLTINT 7)) ~OY Y B2 BRI TH 5 MATHREITZLE LT
AN % R A BTN B RERENZR I NS, L2 L. 220 5B MAS B0 T H U
B B OMEEALLLEGRBICB W TLH SN TE ST, L FTHIMY 272K, Y a v 713k
VIEBNZR - 72139 X Wk b b, FdE, U7 7 VI HH L WRRIOPUEE S AVEY; L, LBl
B R BT T £ O BRIR IMUAR ZEASRE T B I D UIBD TV B o T L W HIERFE 3R 1L, BREREIR T Hlcik 5 T & 4
WREIEDH B, R, MEENE. P WERMEER 2L oREEALTBY, K - 1) X7 Dfiligk
KIEBRICBOWTO ARSI R TS, Kt v ¥ a v Tk, 5E 0 AR ERO BRI IOV
THERLT %0

ES7
M EEDER & FE

Anti-thrombotic therapy ; current status and future directions
O%H B
FE ST AR BR AR ZE X~ & — DA PR R Y

TR L BRI TH I & Wbz BV RE R O WE R (L R REBIIRS ~ & —Rv P a v
(PCD & A7~ b, PUV/IMOEEOEICE Y RELL M EL, BEIIBVWTIZINE T, X7V
MEEBE I LT, BUIVMEET ZAEY) ~ - 20 RZ Lo 2415 (DAPT) 21hbhT& 72, L
NLAEDESLZBY R L IVOREN RIS L CIEWRHT RO CYP2C19 #1522 EEE 2T, i/
WEEEIFIVER MR ES DL L BHOND LR o7 2D XD BERPH.CYP2CI9 DEE %~ %
HZ S WET B MEEEN O IR DSERRBIG IC B W TH E > T b,

EELAHEL BRI B W T, EED LD 5 FTRERT 2 0, EEIRESR &OEMEB) (AF) %2 408 L 7255
THbo AF TRINEHFFEID720121) A2 71206 U CHUE BB OMIG & 7 5 25, PUll/ MR E: & Prse i
BOPERBREDOIEE D HFIZOW T ERGEMEOMTHWEZ T 2 U AR LN TRV ONBIRT
Hbo FoEMEMmARZERY (CTEPH) OEHBOP CTH Bt MM s EE 2R E Z2HoTWA 2, TV 771
YEGEICEHLTEEARNZZE T Y AE 2 OBHIRTH 5. T TV ARSI N, TITEDWza
YRV AEBDLON, SHROFIETH L EER D, 2D XD HREBEMEIER 2 2R URRE S 2 1 5 2
W95 EEHIT, SBROFAEIIOVWTERLZWE RS,
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Quantitative CT analyses for COPD

ORRLE
W) T ¥ F RS

PHZE PRI B B PRI B BE T 720 S B SN T X BB TH 505 CT IZZ OB e mBligIcEE 2
bOERNDDOH 5L, WAED MDCT OFERTk 4 e |y CT M T L2k - T, CTd COPD
DICREFEAG D A 72 & T IFIEFRAEM {5 & L CH EE L& E % H7-9 modality & %> T& 72,

COPD DRI SERZ & SGEMERE D, f4 OBE THIAG D S o TRMAE L NIV TR ZE D
HELAZEICHD. MIEEREIZOVTEMAIEDILAY 2 CT EEMIZEHE 3 5 52513 126 S .
A RIS EINTWAE, ZORH & LT, T4ETIE CPFE Zi2xF L THREMIHZE & BN RE D&
ALATAA LN TV D, —J. COPD IZBIT A 5EMIHEICE L Tk, I CT 2 w5 Z & THRIgAGEZE
Z BHEEICEHI S 2 Z EATRETH D FoHRAE I L T [EBEE, G XN, BX O
LB REIUIE 22 L DRIE T NT A — F IR RE & X CHIBE L SOV Z & M 5 720 o Hl 7 Tk
THb,

COPD I35 E 21 T L MERED 4 U b, JFICHiEIMEDFFEIE COPD O F k% AT 5 EER
HWTTdh 5o F 7= MAFERRE ISP EFRER DS 7 VB E 2 B 0 COPD T A4 U T 4, i 4E CT Wif§H 5
ER RGN 2 B ICFHI 9 2 s Sh, SESEFLRMEADP LR EINTV S, FWA - 'K CT
(2 & %8 LI o s s EHl 5 212D W Th i Lz v,

AS3
EMEEQmME) €TV T EZDRE
Vascular remodeling and treatment in PH

Oty —3x R R AR E
W LR AR Z B Bt P R

B RPEN S e RE (PAHD) & 1 MU (spasm), 2. M) €7 » 7, 3. MBI X 0 Bk
WiEDReze - BIZEZ2 X 72 L, BiME RO K% 725 7RET, TROICH L THBEThRTW5, %
TS EIEDMBIRMEM B IME TIRME ) 7Y Y 7B TTATBY ., TOHRBIPEETH 5.

MY €7 ¥ ZIZNERE - hEAEE - SO RLE & v 5 72 Constrictive lesions QIURERRZE - Pezztk
WA) & JEIRIRZE % £ @ Complex lesions (HEERE) 26 h 5. YN—Z - VETFT) ¥ 7% HIETI2I3MIE
B OME &, WX TLESMBOT7T R =3 ZAOFENVLETH S,

PAH IZBUE 3 RO MAF LRI T S N TV A5, 5 IXMENMOWED A% 5 IS ) €7
Uy T OREHDET S, PGI2 @ apoptosis BN % I ZF DVEH 2 il 5
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IL-6 (3 Th17 Rt & M2 B {EE2 L ThisMEZ{RET 5
OF R 2500, Wi BAIY. BB 22, MMl ERY. EA S, BE ET
B OBEY [ OBE. RE 0. KE Y
VKBRS R e RS, PRGBSI ZE & ~ & —WFZEET Ol 2R PR e 0.
VR ARFFEEERI R, VR RSO REM A, VR R R BIG B e IR 2

HHG : Interleukin (IL)-6 IZAFEVIRVEMiFILE (PAH) BED Pk E OBHEIHE SN T b, RFFEIL,
KA FS M = i E (HPH) ~ 2 X TOHLIL-6 AT/ 2 0 —F fifk (MR16-1) DOF)H#E IL-6
12 & 2 PAH W RETEME D 57 P O 2 HI9 & 3 %,

i EAFR ARBE AN Lz~ AMiCIE IL-6 ORIITLES L S N/z. £2C. HPH ¥ 7 A2 MR16-1
2P 5- L CIL-6 ¥ 7 F V&R L72FT. HPH OUGENR Sz F 72, KEEE AR CHli~® Thi7 #il &
M2~2077—=2DBEDHE 507225 MRI6-1 #5412 X D #Ifil S 7z F 72, IL-6 RAFMEICHICEI B X
M7= Thl17 M3 IL-21 pWaE AL TM2 <2707 7 — VoM LEREL, S5ICM2 707 7 — IR
CXCL12 % &t R 1 2 A LTI BI IR -4 i M B o B 2 e 9 % A 2 0 — F &4 L Tl U+ o e it
Wb B EZW ST LIz BIS, RERFEAM ~ 7 212 IL-21 AIHUR &2 359 % & M2 AL & s
JIR P-4 o M R 33 B s S 7z

fdam  IL-6 12 Th17 BEIZ & 5 M2 ~ 2 0 7 7 — ML 2 A L CHilieg I+ 0 RE 2 13 % .

fEmEEDEELENMF TS/ 2 F—IL=) CBREREDRE
O%H WyLEY . W B a0 B Bl Al 8 s
Higs By
VBRI R, Y RO B B BUR AR A e S R B L ORI e > 4 —

[BR] 47 ¥ == yBzEgk PR) 3. Mgl Ca i F v A VD —2>Th b, ML Ca* ik
O SR ERMER SIS (PAH) ORI S5-$ 525 IPR O%EIIAWTH S, FhzHid, IPR 2
Al (IP;R2) 2SHHBIIREHAGCHR S 83 5 2 L 2% W L. PAH ORREICHBIT A IPR2 OIS 124 H L7z,
[ - #R) IPR2 Vv 277w b= A2 (KO) ZHWTEBERZICL 2 PAHEFT IV A/ER L, B4
(WT) LB L720 KOTIEWTIZH]LT, Lxa—F, W#BREL X OCEEED FABSZED SR, G5/
FEEEEILDHIN L 720 F 720 BHERIS CITBYAR H IR OB % 32 720 KO DRlifLRkE) Fr DFEHT Tld,
M Res~ — 5 — DOFEHUL WT & W72 57225, TUNEL BB EAE IR L Twiz, [E%] IPR
2 OFRRBEIRAIC L Y, IR EFEIC L S PAH OEFELDED bN/2Z & A5, IPR2 1X PAH O % ¥
T5EEZ N5, KO TRIEIIRTEHEGD 7 A b — 3 AP & 0 PR IRE A 547 L, PAH 238484 %
LA SNz, [WEaR] IPR2E 7R M =Y AFEICK ), PAH OFERICBWTIE ) EFY ¥ 7 24
B REMEDSH B0 PAH BRI OB 720 TR & LCTHER SN A,
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fMEARREEICH T2 EEEEMRBEHAROEE
OJIkE  m. Vel M PR HEEH3S. WA RORER. ZHE BIA. @E 2R &R ok,

[ SN T e

TR R BN IAs NRL

[F &) mifGEERo & N (Pulmonary Vascular Endothelial Cells ; PVECs) O51E121%, Bk
& B IR A E O W BTEEAIE  (Endothelial Progenitor Cells ; EPCs) A5G Agf s 2 Je7zd & & 2
LNTWb, L2L, N5 EPCs D EH SAMEMIZ, #1727 PVECs ~o b LiEH 3 5 2 2o nTlid, i
RICXVELRLEEZLND,

[HW] =¥ F M2 UFEMfGEICB VT, Hi727% PVECs NG L LiE#$ % EPCs OHIREZERT S 2
Eo

[77:] LPS & NH -~ 7 A B 2 il o B %> PVECs @ EPC #fEx 7 a0 —H4 b x b1 —,
ARG, PCR B X OSHIFER: 28 2 W CE m WSl L 720 3 BB RN % 3k B 3 % 729012 GFP i
F AT AENER LT,

[R5] LPS #2512 & ) PVECs B 4. day 7 T CIClIME L. B PVECs (36 I S8 T Hg
L7zo BHF AT~ ZEBROKE, FAERINS PVECs OHFIE, KPS E S TId 2  HMRHE A
TEMINE T & - 720 PVECs (3858 AR, B RER AR, PURILAES X U AIHkIERE 2 > EPCs # A L. LPS %5
B L L 720

(5] > F Mo Vit ERICBHE S N5 PVECs &, FE ISR 7E0E EPCs ([CHIKT %,

ERFREIC ST 3 EMREILNE N A

OWHR  fRER. vl i $oR Bk mE 5. @0 SRl ZHE P&, BIML WipESe,
JIlGs Wl S8 PE—HR
THER R BEIPIL 25 AL

[ SRR ORI FIREE I & RIS X D Bl &R 2 SN IS R Ml LR S5 o5 E & 2 D%k Ok
FAEZFET 5, MENEHERATE (EPCs) I MEFAICHG T 5 L SNED, TORFERLH4JHET T
DOEFNI TR ST v,

[HMKEE R R BERE TICB VT, MmN IR L 9 %5 EPCs IR, BRI O BEHE 1945 % %
M3 %,

[, RN ERG~ Y 2AM2MHE L, 70— 4 b MY —I2 X 0 BikLRk o &5 i 2 0T L 72,
AT 1AM, MBI Tt O MIFERE & Jeik U 22 895l 2 526072 $ 72, GFP BlE~ 7 A 045
BB L72F 2T <7 A TOMRGHI T, BRI E R R Tl CHBEEENEMBThH 72 20
MINERELZ L in vitro (2B 2 M TEHRE. B ai BRHIIE A 3 2 e IFE % 720, MR 7EME EPCs DA AE
ARENTz, —T. KAIEBRT @ EPCs (Flkl+/CD34+) AMEMEHERFZEIC L 0 —Bp8im L, S8tk
ML D — B\ G- R S e,

Ui MK R 28R 12 X ) EPCs % & 7= HUAR H 78V I I35 PN KRG o0 35 B 70 340 % 52D . & O HEGfRED © 1
Bz NS D ZAL % &) 72 AKEE SR MR FE TR O RO iy 70 £ 8 % 45 9 il B PEAVR S 7z,
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= ERIY A

Y BB AERE O T 2 hEIIRA ERE R

O BoZ™. Al =" HH B EH O HEY. W R B
VR T P E—RY. RRE ME—U. YR GEARY
DT MR AR B DA SRR, TR v v — DA SR

PLU VIREPUAREGERE (APS) I ERAEME O BF IR IMASHE, BIEMEREZ & 2T HOMERBRTH ). 18Ym
M ZEARRVE N 55 MLEFEFE BT D 10~20% (2 BB APS AP A 2 BB IR RS Rl (PEA) D%
REr L7z

PO

1998 4E74 5 2014 4E12 PEA % jitifT L7 102 flrh, APS X226, W—7AT7 vFa7 75 v Mk 14 #,
HAHNY I ECPUREYE (aCLEE) 761, B2 277 a7a 54 ¥ TPk 7 61, 4 TRtk 3 6,

RS

APS BOFFIEIEAPEPICIL L CTAHREIC 7 4 7Y 2 X U fili. ba v REV 2 VMEDE L, aPTT. PT 25
FLTWwize T2, MBI TRICED b o SIS IHED A ZI2 S 5o 72 (41vs14%. p<0.01%)o
aCL Bt (OR, 55:;95%CI, 1.3—-37;p=0.02) A IMPEEPHEICH 3 AR a1 CTdH - 720 72 aCL
R RETE BN A 2 A A MR A 22 2025 726

=N
e

APS ZIAE 2 5069 25U D b 59 PEA iR i Mk & BHED % < aCL Btk I ik & BFAE (250
LML T FTH o 720 aCL BEENIAM R MM 72 < L& BRE & OB g b 7z,

il R 4 B AR 12 % £ - B EE M S MEED 1 6
Ok &7, @ ERY. \H SCFY. il B2 W2 /Y. Al B
(i S SN i
DT HERA R BRI S LA DS A M AR, T MR R BT B PR 27,

BE PRI T C s RN SN

%:

FEGNE 40 5. X 4E 5 HAVA & 0 S5 EREIIL R 8% B 3. W H T 2R AR SEARIE O B W Tl 5 A
Bt HEHZ AMTEYNR N ARG 1407, AR VA MARR 15, DUde 86 0 SR -3 B B IR 1 13 e 3% L 7225, BBl iR P4 1
KeDHERZ M) 3R L 7272 DR HE DTNz B D #E ) BRI K2 ). 10 ABFEIIRIEEAT (PTPA)
HWICHiE 22 LR HBaABE 2 5o PLBtFEBEEIIEICIB A ME L 27205 X b T VICEE, 11
H T4 PTPA Jif7o MLHE DO SE 34 S 72 A3 i O Pt Bl e i JE U IE (B R P i Ads 253 T8 U g s
fiAt (PEA) MifTHMTI2 A 27 HICUFElzER. 12 A1 HX ) TR 70 27 J — VEki#ER G, X
+14E 1 A PEA Hif7o MiEMiBiRE (AT LzA% PrtfEgE, v o ¥ —8, itz ik 4+ 23855 o
F 512 Db & FTHTBIIR P MR 1345 4 (B S LB EE L 22 5 7204 H 7 H PEA FREERGAT o AT 2 A Ol
7 5 BRI EE & 72 D BFEYIR AIIAE D BT L 72720 4 A 10 H 3 [0 H @ PEA % HifT. Mg A T0Mid S o
AT HE T 0 PUtFE D, AR, MR, y— 71 7 V54 RIERIP 5T b 2 5328
W34 H 22 HARIRS Nz, SRR 2 WA MG D &EoMiE$ %,
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| MS1-3

EEme RS MEEICX T 5 PTPA OAZEHEEICET 51&%5
O=ilf WM M %8 BM AR, Tk TS HE B IR D,
RIH fRH. B SR G AHE P 0
FAC RGBS N7

(5] JoAE. KRR A e e & e E (CTEPH) (2009 2 R I ENIR I A (PTPA) O H
PR SN TV DA, PTPA X D GBI EHT 201352 TIE R, [5E] %FHCIE 2014 48 5
HFTI256 61 CEY 625 %, &M 786%) (2xf L PTPA (4 1l/ N (fhiufil)) #2517, 209 bRk 7k
ELFED 7 + T —H T L7z 29 Bl RIFZEDR G & L7zo PTPA RifTHT & 7 4+ 0 —BIZLE Y 7 — 7 ViR
TERATV, T2 AERERIE MRIC X 2 4GEE (RVEF, n=10). DE@FEMRAIC X 5 =R A IGEH
WA (TAPSE. n=11) Tali L7z. U3 BERMIZERE PTPA 205 74 » H (hyufl) o JECHE
Blid7e < BT HREAERDYGE Lz (WHO #8RE-8 T EELL - GHERT 74.0% — 6914 0%) o D& 7 7 —
FOVERA TR, SENEIIRIE (42.1 £11.0—235+45mmHg, P<0.001). 0MR%(2.3%0.6—2.7 0.6 L/min -
m? P=0003). MifEEHT (807 £413—263+96 dyn - sec * cm’, P<0.001) OiFHE# b7z, S HITHE
BEBEICBI L Cld. TAPSE ok (181+34—230+28mm, P=0001) & RVEF ®»tg3# (349+93—523=*
48%. P<0.001) Z#o72, [HHiE] £RA CTEPH I2B W, PTPA REIZIMATEIRE SN 2 T £ H%hE
WEIEDL T EAREBINT,

FhEDBR/ NIV — TR fiT A CTEPH BEDRBEBEREANRITF TR
O B A - %BE JLKEB. &K w8, =i B 10K k.
KW B K & ki A T ZEH
ALK FIEER 2N

[FR] A4 v 2 VPR IR B 7 & OfCHEEE B X OB RREER T (2 0 3 MU E O FIE. 14 & O BIHL)T
i SN TV B, AR Tl CTEPH B3 &L AUHERRBERE S & OB % | J¥12 PATA OR)R % & OMGE L
72

[ - #53R] 51 40 CTEPH B I12 B\ CI{EARE - FRie 5w - FE A5 (HOMA-IR) - B #¥
(eGER) ZFHL. PTPA (P35 21 b)) ZHifT L7227 %2 oW TIEEM L7z, 51 4%, NYHA IV Eix 4
%, 6MWD<300m 1% 7 %40 EPA/AA 042, 4 » A1) Vi&kPitE (HOMA-IR>25) 1% 22 %4 (54%) 1288 5
726 eGFR 634 % 3.0 ml/min/m2. & albumin/creatinine 77.1 £ 355 mg/g + Cre, CKD >stage 3 25 % (49%)
TdH 720 PTPA #. PVR(-143+45[SD]dynes - sec * cm-5, P=0.001). EPA/AA(0.12+0.04, P=0.02).
HbAlc(-26+0.07mg/dl, P=0001). eGFR(52+1.2, P<0.001) & HFEZtk:% L. HOMA-IR (R4 E]0),
F7:. EPA - HbAlc OWFEHIL 6MWD DR L A E R HE % B 72,

[#%5E] CTEPH & 1C AR - BHSREREDH00 S, PTPA IZMATEIREZ 53 % & & 1 ACHE - BrbkaE
NS BRI B %2 5 2 5 RS %
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= ERIY A

1St M= MRS MEAE (CX 9 2 £EF R A EERE

O/ B R A P A =3 R &% B A 8l A il
Wil wZ. /2 B2 K 3
HORCE AR L L 41

[H] Pk ke e e P S e AE (CTEPH) 1R3 269 13, MEIIRNESRERM (PEA) & i, 3
Yyt BN IR IR (BPA) OAERMENHIE SN Twb, BB TORBBEZ Rl %0

(%] 2012 4E725 2014 4E F T2 21 1 (638 (31-84) 7%, Pk 8 : otk 13) 1<xf L PEA #2475 720 i
EEEPH 23072 11 BNCIZ =R T o X5 ) — v a#HE L, ik 2t s87,

U 1685 L - 56 21 45 A0l @ 257 £66 43 T4l 460+ 164 530 MitRIFIL - JEBRA 41 L PCPS
+IABP % 2 BIHi4T L7zo 15 4L E O BRI HEGI T, 2ol %% bt 5 E W 2B RILK 2 2072 1
B (4.8%) % WFAS 4 + Bl I C A% - 7243, MlZ BT AL U7 ze AAraB ke L 72 20 B4R EhIRIE 1£.
AT 39 =8 22 LA 21 £ 9mmHg ~. DT D 864 £438 725 236+ 154dynes * sec - cm & HEIIL
F L7z (P<00001). #rfeiEs% PH 238072261 (95%) 12801 BPA % T L 72,

[ RE]CTEPH JEBNC K $ % PEA 1&. TR R0 ifs C& 25— RIROWEHEH 11 TH 505, PEA KWHERF
UM EHIREE PH B 2R 5 2 L b 0. BPA RIEWIREE &0 AR X 0 W 5 Bk
RO LA S iz,

MEIR 2R AR B & £ O B IRER MR S MEE ORIER & BRARGRORE

O i AR O HG I - Bl HBE. &G HPh mE B
B T S e B 2 B

[iE Uiz BB PN v M e (G BR 2 RHE 25 L IE LIS B 3 2 M IMERE D —2> TH 5o M EE %
o TV BA I IRBEESH - TEAA S S 2L 05 ) IR LA RG22 L 2 L Ak
<R\,

Db G & 73] UL CRodit U 7= B R0 P Il w85 I A CIPI 2 2 508 L 72 6 Bl BRI 3% D 7z o1k
2 Bl WAL L & BRI AL, ERET R AT Eh RS & FLBRET L 72,

[ 8] 6 BIoFIHMEIIRE 1 44mmHg. MiALEEDS 57z 2 Blo IR SRIE 2 B M %57 & O
VISR C & o 720 BHEPT L 72 © NS~ 7 T B L CIFR SR B AT L & I 5 5855 O o BEALRR AR (2 B IR 22
LA Z L L & LAWIRR~ 7 il C—RIEH & i S N5 853 1 RIBEEGE 2 NSk %2 7 & D Bl Bk
ZALZ D72,

[ 2 ) B JE PEI v& TR S (A I 29 B D B PR DS LI LIXRED 55 A%, I g3 F o © S 72 TR 1F
TR FRACNALAR BRI A U CTL A 2 LBl & 72 o T AW REEDN D 5,

(5] 4. BRSO EAAESCMBIIRZL Z 2 SN2 2055 ETH 5 & bz,
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FERRICE VS MEEEZRL-EEZ 5N - 346l

O#%h  FM". WA ME—" £4 EE" ZkE K=Y
VBRI SRR ANE VR A R SR bR ORI A £ > 8 —

Y e CRERR L 7B R 212 & 5 PH3 Bl 2 i 97 40 N8N 49 itk 58 B, 77 e 971k
WIS & ARG RGN R & 28, B EOEHEIRE K &, ity v F TEIRIEGRZ RO 7205, &
% CTHi R 25 CTEPH X B ENTH o 720 HboA T — T VA TIE mPAP 1ZZF 2 45, 30, 25 mmHg
THo 7225 21 H TIX PA KRS & Ak, 3B H T IEIIRE b & MEYIR 385 O IR %GR 72, I &
WX 1B H X PA 3B £ 58taesg, 2 BITld PA AR & 0k 0 238V ze % 3 720 S0 UG BETE
D 2 B TIZPF-FDG-PET M THE~PA A2 FDG OHGAA, 3#1H Tid CRP LA 2B D 7-2m%
. BT PEBYIR 26 DILHEIZTG 72 S e dr o 720 MERD AT T A4 FTHBEZFBL72H5 mPAP OB 3R
EWTH oo TOROIERYEHE, MillEIREZ PR Sz 2 B H offih T ATl B4 KBk & PA
DA IR TIP3 X S B EEHE ORRHEIL IR, A DY) VSRR 2 320, RIEC L 2 ET
1) ¥ 7R STz, CTEPH RMBIIRIEZASSE & SN TV BIERIOHIZ Z D X 9 ZIEBIDHEAE L TW Bl g
HHHy., EEEET D,

EHAHDT O —% AV B R IS IERE O S B

Ol 8 SR B2, LW SUEY, Wi ZY. I0H B
VB T Y FERREY YT B - T LVE— RN YR T SRR SR

HIY = BIER S 2 ]G EB A E OO 2 =i Ah SiEiEiE (PH) O FHMERE (mPAP) %4
ET AL TR EERE - BGEL 720 F 72, MBS ReRE 2 72 A 2 — = > 7' (Schreiber B et al. Arthri-
tis Rheum, 2011 ;63:3531) & ZoHHM% L L 72,

51 1 2010 4E 8 A 205 2011 4F 12 H AL D 7 —F Viid (RHC) &< A ¥ — ¥ 7 )V 2 BB BT i BR O i 4
T I —%Jif7T L7z 31 Bl PRl L Lize S 5I1220124F 1 A5 2013 4E 6 HICTWi# % fifT L 72
JBIER B 22 B CHGE & 4T - 720

WR  PIESER R — b 31 B9 B 7 H1(23%) A5 mPAP >25mmHg TdH - 720 B & 4if 3 45 D TRPG
(TR BN E A X D b mPAP & X SHIBIL 72 (r2=05367, P<0.0001). sEB) M 3 530 TRPG %
WRLF O PR A VER L 720

Tl mPAP =0.270 + 0.387 x ;B £14if 3 75 %D TRPG

22 BIOMGETIZ, 7l mPAP & mPAP & IZBIF 2 MBIAA 5 7z (Spearman r =0.6324) o PH 2 W o J&EE
FRELEE I T mPAP A% 175mHg DL & L7236, 83%. 75% TH - 720 ZIUT\EITHE S Nzl E
12 & % Schreiber 5O FHNL D BHHTH -7 (Spearman r=0.2262) .

FEaE PSR o BEY: PH I ICBUT A RHC 0@ 2 i35 ETTdhTwnb &2 72,
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O MRI (33 R EMMSMEEDFETFAICERATH %

OWFLT S’y fRE HBY W L. WEE N PO R B R
S0 WM %

VAL R R BT - ACE R Y AHEE R BE U MRS TR

PAiEE KR AR B eas N RE 257 B

B] MEAEIC BT AMiEIERE (PH) OF&FINICSOM MRI (CMRD % w725 i34 v,

[H1y] 5BzAEYE PH I35 5 CMRI O 4 T2 Miah3 %,

[J78:] 2003 4E2>5 2013 4RI MR 2 %S L. LA 7 — 7 Vkid (RHC) % Mif7 L 7= 585 % 29 1o 5
%, RHC Jaf7 & B IC CMRI Z BT L72 19 61 (et 16 1) % A1 & WM L 72,

[#52] RHC Mif TR O4FE#EE 574 134 7% “FHMBEIIRE (mPAP) 1% 29.7+9.8 mmHg. /R%i% 28+0.7
L/min/m* WM& #HT (PVR) 12565305 W.U.THho7zo 14 FIAPH &2l S/, PHEETIZIEPH
HEL L. CMRICBIT 24K (RVEF) AERICINT L. A= L AR ookl = (RVEDV/
LVEDV) A EIZ EFA LTz (FhZh p=0001, p=0.010)o RVEF i mPAP & £ =EIZHAHIE L (R*=
0412, p =0.003).RVEDV/LVEDV (& mPAP & A& IZ1IEAHRE L T 72 (R*=0459, p =0.001) . RHC & CMRI
#7+0a— L7116 (PH# 10%1) w2 #RVEDV/LVEDV 2520% Ll EEALL TWwWize 9B 1HITIE
mPAP. PVR 2K F L TWIZd b o $, 2681E b ALAETRE L7

[iaw] CMRI ISR ENE PH OB K P FINCAH TH A WA RIE S 7z,

FB I 7 ek i s I OD B R B 1 B P 15 DA% B
OK (23 AifR WETHR S8 BB RE OGH B RN B
CICEE S ANE
VIUINKREIRBESRIE - BN - EHGE R IR SR BEERRBEME & > & —. VIR FR BRI R B AR

[E )i mEE 1 ERED S 6 DD 7 IV — 71240 F S5 A5, BEIHMEN & ITEEICIEF 09 b ok
DONDOIFEHNG-$ 5o Al 2 1, FRIFR PR & I S O ZEBERRE I X B BRI OENZW S H2I0T 5 S
EERHME L7z [J58:] 2008 45 4 H 205 2014 4F 4 IS, SRS T U 72 BB 50w Pkl w5 i e i JR o 25
Bl % 5 7 U IAT U720 [ ) i vss IS B R 20 C 4T % & BBl R 85 i -5 (PAH) (Groupl) 14
B, JE B X BB EIIEE (Group2) 2 B, igEds £ O/ F 721K 12 X A His i+ (ILD-PAH)
(Group3) 8 fll, 1@V sER Ve & M+ (Groupd) 1 B TdH > 7z. SLE Tid PAH %%, SSc Tid ILD-PH
%D o7z PAH & ILD-PH @ 2 BEZ Wl % & MEMRAEE. 00 57— 7 VREEIC A IZBD %o
7275, ILD-PH iZ PAH 12, X ) %DLCO 23T LT\ 72, ILD-PH I2%F L Cld PDE5 FHE# 2 % { 5%
RLTEBY. PAH DAL PH IS L CH Ml IiRsE 2 U7z i) SR PR 5 U S 7598 T
TRRBIZID U720 - IR TH %,
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KRS — 4 >4 — & AV BB NEEOREBBEET DR

OARK #. WA HE—" ME & R B IR HAY A RERY.
3 OE—RE. HE ERY. Rk M. Rl R

VBB SRR IR PR BR A AR, Y BRI SRR B NE R, Y T IR R BRI AR R
VAR e A AR

HiY @ FEoRMR S — 7 3 — (NGS) OB L ) ZHOBIAT % BTN 5 2 EAREE 72 o 72,
AHFFETIE NGS 12 & 0 BEAI O A= PR ER AR YE N & i (HPAH) O #m FARORE, B X OHHEEM
WA T OWEREZWENIATOFLHME Lo

J51: : HPAH ORI O BB R T8 X OYEREICE D 5 Z & A3l S B 200 BLE o3& {51 % /AT T B
72 NGS BT8R VW AVER L THEIIRVEN & Ui (PAH) 70 6 % 5 QA BAR T 2 17> 720 TS
T ARG T O L7,

KA HPAH BRI HE(R T 12B L TIlE BMPR2 &5 % 86 (114%). ACVRL1 £%% 34 (4.3%) 1272
W7ze FZPAHRIEDY A2 T 705 —=LEZ2b6ND008, TNFEFTY VX7 ERELEI LR E LD
PAH BIDO#H5 237 2> 72 KCNAS OERF % 1 FKRICERD 2,

E52 I NGS 2\ 7RIS X 0 L BRI PAH BB ELE T 721 Tld e < #HIC KCNAS @z
TERORRALFETE 720 NGS Z HW 72T IS, #r7c 2 BEER F O Z W HEIC L. PAH OETE
RN - BRI ORIICO %25 2 LIS,

| S3-2
I IC#F 3 Prom1 (CD133) Bpime i #iaz

OB TR, Pl i Sk SOk, @M W W R H BE. H AR
JUGE Wl 3% 9 —RR
TR BRI PR

[ B DIARR 30 K 70 A IR % HE 2 3 % A4S N RE RN % B3~ % 0 JIT4F, B B EH 2R o 1 P Bz i bR e (EPC)
MMt ERFOIMBENEBEICEE T, L EZ2 0N T0wh, LML, BEOLZWERIRET, FIHFETTto
EPC # & O 7z 18 N ML OB REIC DO W TIEH 5 22 Tld v,

[H ) Sri BRI B OBREN ~ — 7 — & LTI X L5 Proml (CD133) #3833 A MLz Ic4 H Ly
TEH ML OB RESFE & FfAT L 720

(] =2 AMi%z Ml L. Proml Btk s N B RE O, MRsEE,. /EICODWT7a—4%4 b x b
) —. PSRkt PCR %1 THNT L 720

(3] Proml Bt s N R EE O BB IE 55 < o Wi~ — 7 — R FAN @& 2 T ORI Db L, &
RIBKHIREE %2 7R U 720 GFP Bathig i 2 9~ ZoMGIcid. 2h o filafEolRizgbkciidhwa &
AR S N7z PRIk Gt T ld, Prom] Bt IS N R B I L X 4KHTINAS L~V O MBI IR R 2 < 94 L
Tz, SEEHI~ ™ 2D ClE, EREM o~y 213 & Prom] FBERIEBEEOE &A= D> 720

(i) Proml Btk s N R IBE X, @ WO MRS OMERNCHFS L. MENEOEFEEEZH- Tw5
ZEAIRI NIz,

—122—



| MS3-3
MEMEEICE TS O E > ZRE PART OFMENIRINGEER O ITHE

OB EFEY, PR 5K FE HSY B REY. FEF BHREY ) B
VIV EER A BERBR S N2 P IU RS R A e o F MG B, ¥ UM IR SRS e S i O B ) 0 =7 Rl e
VRS A AR AR B

TR P YUy 2BARPAR I IEEMEIIRICB W T FEHIGHETEH 2 HE SN Twb, LA LD
5. Wi S MLE OFFREIZ 51T 5 PAR O PUEERIIIAM 2 sidik 5. ABFZETIE, £/ 2715 >~ (MCT)
FHHEMEME S v b 2T, JREIZBIT 5 PAR OIENIRIGHETEH OZALEH S 2123 %,

FE - R 0 SD T v b (M 200g) (2 MCT 60mg/kg ##¢5- L. 3 BEZIHHMIEEAZ v T, Eita &t
TIZHEBIIRE I E 2 47y PARGEMEALX7F F (PARAP) DIGEIIRIGHEH %2 574l L 720 IEHI2B W T
PAR,AP 1% 100 nmol ® Hi[m[#%5-T 0.06 =021l mmHg(n=4) O+ LA Z5 &I Lz, Misi+EEes
WIZBWTIiE, 10 nmol #%5-T 025022 mmHg (n=4). 100 nmol #%5- T 6.08=4.12 mmHg (n=5) O£ L
AR ABIE s, HEEHBERIEIIER & _EHIREE L7z, MCT %5 -H 25 PAR #Pu3k 30mg/kg/
day ZREIHRG- L TBL E HKG LEWEA E RT ARIGHE I BRI 74+4 25 47+ 3 mmHg (n =10,
15) (Z¥pfl &, SRS L O EIRIERZ R b A BICHH] & 7z,

feam - M ES IR RE L2 B8 VT PAR, DIl ENIRIGHBEREASTCAE S 5 o PAR: D BERE T AE (3 Mli 55 10T O 95 e T2 B
W55 EhmRmBEND,

| MS3-4
Basigin (3 MEFAHMIMMIEL REL. HENEEEBLE LS

Offite  ~HEY. 8k HERY. XN =", il Y. REM B N B,
A oA A =3 ik WY R REEY
VLR AR B A R, B LR SA A Bt R

Bt s BIEA DL RRMEEHHE2 5 A 207 410 v A (CyPA) %40 38, A P-4 Al e 2 5
29 %, LUy CyPA B L UOZ Mg 271K Basigin (Bsg) ONiEIM+ERE (PH) 72855
FTITOWTIIFHIN TV W,

ik RW c BT RE~Y A (CyPA™", Bsg™) #HWTHEI 24T - 720 1BYHKEEER (0.10%. 438) 12
£ % PH EATORE (HREIHIE, A/AEREEL, gD €79 7)) 3. WIno@zT/KiE
RYACBWTHFLIMIIL Tz (P<001). Tz, HREBMIC X Z2HEHC X D, Bsg @ PH #TICE
A ERIT, EMIL TR M HREZ DD ODOFBIHEL TWDE I ENholze S 512, Bk
MR OR FZEERIC L ). Mt CyPA I X 2 385HIZ. Bsg BHIKGFT 5 2 LR s/,
F 72, Bsg #IZTFRIEFEHMETIX. BILA I L AFEEMLETFHRIUCT. PDGF-BB 7% & @ #4540 B jii [K]
T T 2 38672,

fham 41k, PH BEOMIER CTld CyPA 2MERHHICH L TAERICEA L TWE Z 2R LTS, Al
fast CyPA B X OBHENIR V-8 Fi i 2 56 BL9 % Bsg OAH AN ML V-1 5 4 5l & e LU PH AT ICE R
B Z R LT WA RMED D B
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| MS3-5 |

MEEBFICLAMENEICHT I M v /07 77— DEE
Ok HED ., FF —@2, 2R LY. A BT, T R, SH O30
A A0 3 e
DR B R R S B A Y R IR USRI SRR R R B
VHARRSEFRRAT S, R IR R B R, O B PR AR
DEN AR O & — L liE A BRE IR

I RIS S NP A 7 (SAS) LR BRMRIRE (A 0 R 9~ KER VMG A A (HPV) Al i o —KIZ 7% %
EE&NB, LA L SAS B Bl MEADRIE 20~43% RETH ) BAEE LRIETH S, SAS ZHifff L
7z EE R (IH) BFE T VEY oS COMEME, AEEKOAEIRELTBY., Ho THRE
Thb, TAIZSD T v bE 4% —-21%0,3 5004 7V xS W/ H x6 HM CTRE L. FOHE, TH TiX
BESIE S AR KRSAE L eh ol BRBERTHORTATIT I VBEIZIH CEWHICEALTEY, IH
2B B EARR DIEMEAL 2 /R_ I8 U7z $72 TH TRIMPHEERDSIEAIC#EE L T ML~ 227 7 — V5%
IELTHEY ., B2ZME/INOS % Z§ 5 NO AU L TV 72, SPring8 TOMMFEFIZB VT, 20
R HPV 2 S EEICHIH L Tz S 5102, BN 72 B 2 AMAGERT 342 5- % %\ 1d clodronate (2 & 5 Il
HIREEZ4T) & IH THIME Y 7)) v 7 &2 bR wiliEmE & HFERKEAE L. ZNOOFE2S,
H BT B ME L HPV 25 FER/TH O M HERHSRON M1 < 7 10 7 7 — 328 B 244K /INOS #E %
%4 L C HPV il 28558, MimiEDRBE2MH L b L E 2 b5hiz,

| usa-1
BOEROIERBEESE S PH OF - SRR THEOEEER Y B3

OAPRH F32. LB B, XiE BR?
VB EAT A ARy = THEBRE B ER SRR Y B R R BRI AL
¥ AR A B B 2 R

HIY : WOEOMEAEH A PH OMATEIEICREZ RIZTT I EHMON TS, A [THLEMOIER
B2 PH OERERE L BT 5 | & ORFZ VT, WOEMOIERYEE (Interventricular pres-
sure gradient, IVPG) % {5 B AKWE—F MBI IREBA L TR L PH OFRERE & OBED D 5 % G
L7z& 24, IVPG AW PVR. A2 < IVPG Y PH O HEFEFE DI D 155 2 & 2 L7z,
Z 2 THNFK A 1X TVPG 259843 71U PH OFIRAEE T 5. 3 7%b 5 IVPG 2% PH OFIREF O F5HE & Bk
D155 EBET L7z,

Jitk 2008 205 2013 SE ORI HIRE RFREET PH &2l L A2 DR e R RIS X 5 PH % BRAt
L 7zke 41 FEBI D 9 B, MATEYEE % FIRFAl U 15% 7286t 13 Bl 2 5 & L7zo IVPG OZ& ks & WHO s
. MATENRE, EBHIHZARE. BNPHOZ bR & OB % et L7z,

AL IVPG 2K M3 2 8 PAP BX U PVR S EITIK T L Tw7z (r=060, P<0.05 r=063, P<
005)o F72IVPGAMEXF T A%, 6MWD A EICERE L (r=-069, P<005). WHO-FC »"H &It L
Twiz (r=058, P<005),

fsam o IVPG NG LEAE D 72 2R R REE OB EE L ) 15 56
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SZUUKRIY L

EME TIEEEEDEETEERENRD Y T ITHEEINS

Of% Wi MR 6t M G BRIl A AL W W (el T
B LR e A B e PR

T8 ESIME BT B EEMENRSY v 7V >~ 27 (Bes/Ea) 3HE D AISN TV ARV,

Y - HEEAREREHEE L. WiSIEICB T 5 4% Ees/Ea 2 E3 %o

X & EIE BEv) @ 17 2123k LT, Ol MRI & L < idbx 2 — IS THELRK AR (EDV)

ZFHIL.ETAXYERNNVA N T T I —CTHERMBEOE &M Z WY > 7)) 7 L, Fick i#E12X D

e L7z— It (SV) & it o WeEIFE 202> O WG I E 258 M f 2 3E 2 U 720 SR IE AR iR A =

PERRIITE (= H0FT) EAEEDSHEE L7 EDV COIEBRME OGS R AITE 2@ L, WU 255

HIFRAN O L 0 PUERIE (Pes) & UG RIIERREBIMR : P () =Ees* (V (0)-V0) %HfEwE L7z, 72

FNEIRT T A% ~ A Ea (=Pes/SV) BLOKEEOIEEEL L THEEM AR (AD %2545 L 72

KR CPYMENRE (mPAP) &, 20+9mmHg T& - 72o Ees (3 047 +0.18mmHg/mL. Ees/Ea 1% 1.69+

152 Td o720 mPAP 1Z SV(R=-0812, p<0.001). EDV(R=0643, P=0.005). Ees/Ea(R=-0725 P=

001). AI (R=0620, P=0008) & tHEIL 720

K MiEIME Tk, EDV AT 52— T, SVIMETLTWwWa, 512, K (AD) OBk E Ees/
Ea OEALDZRD S b,

ERERARELEEONEERENEI T 517

OFW Y I8 IR B OBEY. %a mE W 2. WE MY
VIR BE/ N ﬂ'\ PIUINE BE CR L AR

[Tr5] MifEEROZ/E L, MimEEit Rp) &Mim&E 2> 75472 [Cp= H‘rﬁ[ﬁ[[‘?niﬁ 1 [l =/ (i Eh R

MEE- LRI ) ] 1ZEEC, Rp & Cp OFff (BeEkk o) (M Emi &S E BRI L > Tl & %,

AR BB S Rp— Cp MO R v,

[HY] A E#EEEICBIT S Rp—Cp BRZI S 22T 5,

Db & J5ik] whssRE DL BRI % & Bk L 72 84 Jak e B (VSD - ASD - AVSD) @ 95 Bl &5 e L, o

& 7 — 7 VI & B il € (Fick %) 2°5 Rp & Cp 25 LI L 72,

R Qp/Qs=39=18(2.1-138). F¥MBEIIRITF =428 (25-67) mmHg TdH - 720 Rp=28+1.6(0.6-11.8)

Wood #.Az, Cp=28+12(1.3-81)ml/mmHg T®» V. Rp—Cp PItRIZ Cp=47xRp—0.7 & HFEMHBRTDH V.

%ﬂ%\h@ﬁﬁﬂi InCp=-0.70 X InRp + 1.57 I3 AL LLBIBIFRIC 72 o 720 FATHITZ O L Tl Rp— Cp %
JUTHEFEL 2 F 2L L T/,

[fuaﬁﬁ]fﬁﬂa‘%ﬁﬁﬁ BWTD Rp—Cp MBI EAFGHIC X D #HERF SN, InCp & InRp X IEMRWEIRE 72>

725
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FhENAR 7 7~ — T IVIZE T IC & T B0 2 & B O EEE DS R DO%ET

OFT &0 LA @Y e A . fZ2. Rk B, P 2
VRR AR B - SRR SCER AR > & —EERERNEE PR R AR AR A B R

Tt - R R B L SE (CTEPH) 1253 2 2350 — VBN (BPA) 1ZE4Mi#RIE (meanPAP)
ZBIICEGE X2 5% OAlE (CO) OBERDRWIER b 5. BPAIZBIT5 CO &AL HERED B
Ry L7z,

Jik: : CTEPH 3% 32 A2 BPA #JifT L. #JIa BPA Hil. & BPA £ (k). B X o1 4% (B1EL)
WA T — T IVIEAT L7z AEE MK Z AT L RV Tau, Vmax., dP/dt 2%, ¥ 72 TAPSE, RIMP
T I —CTEHI LA DA RE RN L 720

FEHL - meanPAP. PVR 3 & TO/BETYE L7z, CO X 21 4T L72A (Responder #) . 10 £ i3dsE
L %% -7 (Non-responder ). M#EOMTHI O MATEIE R BH T RITEIIRD L2 VA, HEIHEE » RV
Vmax (151%0.70 vs 096 =0.31, p=003). TAPSE (21.6+32vs17.9+43, p=002). RIMP (483+82vs
63.7+187, p=0006) RILHERE ; RV Tau (389+10.8 vs 66.2+205, p<0.001) 124 %12 Responder #E THE
7oL Tw7z, L2*L Non-responder #£d . 1BEIHIC CO odERED 72 (352+056 to 3.87+0.641/min, p=
0.04) o

HEah  BPA AR OB AN & BN E S8 505 CO OYUGEIIMRT 04 OHEREICBEBRT 5, Lo L, &t
WNZ CO 252 L 2 WIER D BN B W TRIEICUE 2 8D 72,

WA MR 57 3.0 T 3 —BIC & 3 MOEEROEEICONT

ORE A faH Wy K S0E L 3 &l BA- R F G0 5.
SO L RY
T BE R 2 L - LA PO

WS ML AE O F PRI T & U CAmAE T (PVR) IZEETH S, PVR IZALH T—T VIEIZX DS
NBH, FFELTI—HMOFELHCCHET 2 HE HIEIN TS, A 3L T—TVEICLS
PVR &0 I —[XNIC X 245D PVR 5HAli 513 & OBIFR % Bead L 720 YR B oo il e i RE B 15 51 (i s
Rt 26 L S 6 1, B AR SEAR PR S L E O 0. BB 3B, AEHE 576131 5) ARG E L. 15
BHZBW TR 28 MDA LA T —F VEE LT I — 24T 5 720 T I — X Tl = 4250 530 i K L3 3
(TRV) . 45 =5 BRI o By 3R R (RVOT-VTI) A = i R ik I O acceleration time (AcT)
& R O Fef e (ET) . =R i e o Blah 2> 5 4 Z i LGt 98 © Blas £ < oRf (PEP) %
FH L. PVR 2 lXWE$ % &% 2 515 TRV/RVOT-VTI, TRVZ/RVOT-VTI. 4x TRV?/RVOT-VTIL,
(PEP/AcT)/(PEP+ET) ® 4 {2 L. H.0H 7 —F ViEIZ X 5 PVR & ORFRZ MG L7z & D5,
448850 9 B (PEP/AcT)/(PEP+ET) O &M, AHloh 7 —T ViE®D PVR E MBS A SN (r=0589 P<
0.001) o i MESEREICBWTLTI—XTO PVR OHEEIIWHEETH S L E 2 bz,
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NSRS MEEDFE

OFN & 8 FAIL. B M B Bk
UM B SR

WL HW] 2 MmiE e Ck 4 5 PGLEE, ERA 3, PDE-5 HEHEA SO FHREEE B L7,
[erge &7kl ABIPAH20 B (412 f) % BB HGET L7z,

(45 2) Wit 8.8 (0.3-19) ik (Er =SB EZ 2Bl 25% ) BEEYIRIGHEIHIE CFIE) 99 (65) mmHg.
Jili MAE3EPT 18.1Wood HALTH o 720 HHEBHEIIERET PGL26 6. ERAG6 5], PDE-5 FHEHK S FITH 1 | fili
M PERSE 2 FI DL Bk 12 81 (60%) ISR A 7, BIEHNR 14 4EhgB L 7 BTy 14E, 54F. 10 4FAAFR1
FREN %, 72%. 63% T o720 SWiks WHO ¥EREDIH =IIT FE (N — F L 109:95% fEHEIX ] 2.3~
5160) & Bl 45 Prask 2 FEE DL BB (N — FEE 0.01:95% 12 HEX [ 0.0003~0.61) A EAFFRAE L L Tw
720 B ERA LT OS] (Rl 8 ) & 2N LIRS (1] 12 1) @ 2 B3 TG L & 2
5. BRIEBEICBWT WHO BRe 8 I~11 A% < (11 B). RGOS 2 228k & L2386l (4 B1) A3
MUTW e EERICIEEL IR o7,

[(£%2] FEARIERDESIE D 9 H % & Wil IERE L IO 3 5 & L 2V EFERGGE B L Tw B TR R
L. ZOHR TR OFBOBRZ OENITREVWEEZ b7z,

MS5-2

RS MERE /B RO RN ENEMET & EMEEERET DRE
O AN P BRSNS w0 HR Ohlk Rz
R K I BRI RAT S 0, IR S & b RO B R, ORI S & b B
U AR SRR SR e

[H] AR BWCHimIERE (PH) EREOSFTEICHET A2 7% (. W EhRE & 3B & ol
IR 2 D ARFFETIR/NERF BT 5 PH RO BIRE & B OB Z W] 522 L.
SOICEETLZROEELFMT A L2 HWE Lz,

(D7) BRI C S RBEICBVW TR Y F U, YVFF 74 VIR E 5T 74 VERHTO 15T D
BET, CEICIDAELZHEONE5L ZENEE Lz, MUY E 23Tk 4 D5 L 72 LC/MS/
MS 12 & % BB E R EEE V2. X512, A5 mEEhRED SRR EE TV E W
SR B REFRNT 2 1T > 720 F 72, SR BYHE & SEAYICBIE T 2 #(nT- & LT CYP2C9 B X O SERIBI AR W) E
AR T2 RUFNT 2 47> 720

R 5-=8 X O ERE N T X — 71252 2 BI5 T2 R OB LN Lz, ZOREE. K vy VikA
BEIIBWTIY FEY v A %54k EDNRA —231A>G (rs1801708) A 7 L IIVIEF#E (A/A+A/G#E) T
X G/G BRI G ED IS ARICEME R L.

[#%] ENDRA EETEZMI/NEORE Y & o5 BICEELZ 525 2 LHURB I, RIS 50
REVEDE 2 BTz,
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BIERY IPPHN EBI DR/ NBIRER AL & ARIC OV T

ON% MY, A FB©. BB FAT. A R A
VHAM M AEOEZERT. PRI AE RS R, O TUMN IR A AR S e N R, Vi IR/ NB R > 5 — IR B AR

Wit IPPHN 3% K O AIFEN R TH 5, 41 10 Bl 2 FIAVEHE F 72 NEHIGIIERICED) L 72D T
HWi5d 5,

Jiid, AL AEMNIIAER 1 HA S 240 HTHHIE 241 HTH - 720 Mi/NEIR ORI K %2 AR 2 72012 o
EEZFHIL., Wk 2RAKRELOEE L L 720 BRLAELOBEEA 100um @ & % TPPHN OF£51%
i/ NBIIR O 2F481% 20.0um A5 40.8um TH - 720 THUH L TIEHFITIZ 680+6.1 TH D ISR SR
72 (p<0.0001)

% 72 IPPHN OHEOE S Z5H L CIEH B & B L 7z. Z 05 H IPPHN O S IO RIEIZEETH -
72 (p<0.0001)

WIEIRZIE EDIEFITD RHN o7z,

PH crisis 28R A H L7z 1 512 BT-shunt 2417 - 72 SR IL X < RERITMEIIRE D EEIL L7z, it
R CRBOT R 2 L2 1EMC7a—F Y2 L7z 5 PHerisis 372 < 2 ) #BIZ X o 72b 0Dl
BRE 1L 51/15 (33) mmHg & 547 L 720

FEam R FAR SN X Y BAERY TPPHN Tl o JRIE & 5 B o il /N IR DRI % 8.6 720 10 B 2
BIOEAYE 2 72257 1 — T ¥ CIIRETE 720 Il i MUEE ORI AD72 . BT-shunt 2% b BV iR#E: &
Hbhiz,

BHIRERE - fSMEICFE S differential cyanosis @ 4 BKA

OfF# fi il 5. M B fEcxR 1B KRN Fi
EN G BR BRI ZE L > & — /N AR SRR R

BIIREBIAE (PDA) \[CHEERMEIME (PH) 2460F L2854, ERIIASREOBRIML T, TRIZASE -
PDA #H ORI CTERIKE SN D720, THOMRDF 7 7 —¥ L 7% 515 diffential cyanosis % 24 %0 A
W CTRAAT 2RI 72 L BB RIER IS D AIZE T 5, Mt v & — Thi# s @ differential cyanosis
#5795 PDA PH @ 4 JEBIOFBIZOWTIRIRT %0

SEB 1: 22 2. PDA PH LEPEKIE (VSD) H Do 20 & ICZ R T a5 ) — VA,

KEB 236 Mk, PDA PH, 33 MR Ic R0 250 — VA, FFIEBER TR,

FEB 3:17 i Y. PDA PH HESC RIERBIR AR 42 & 2 AUHE D Ao 2 Do B P A IE - /2 SRR RE AR
To BUAECT R RERE R R EE

SEB 4 : 44 1Mo 21-trisomy PDA VSD PHo 23 #5712 PDA % % 7 — 7 VB,

BTk & 7228, BRI PE RS AR M B B W e A S EE RS &, ld 5550 %
Vo TARTURXT ) = VIIRIEDHH05 WINHERIZHEE L TBY ., ZOHEBENE - WE L5025

/j_:\‘[/f:‘/\o
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= ERIY A

SERMOEBICHES TAH AL v —ERBICHT 3R E Tk

O %4 B2l Je TN R K R A M fiE B B &
I . B RS i
FORUR A BB BN Bt/ N R

TR CRBIHED) 7A€ A 0 VX —JEBEROAFIMBIZ 40 SR TRMIET T2 3 Twb, =
v N V2RSS O R RO A LRI 2 BRI IS 5T 5 X ) I8 o T b ORIRIG 2 MET L
720

w8 - S5 2005 AE DRSS TU A F E LT I =2 Th R T A By A v Y v — ik 17 61 (58

2 5:12, 4 ¢ 6 7% ~61 . HYLE 39 7%) o Down SEREEE 3 1. 22.11.q KRIEMERE 1 B, SVEHIY i o BEA:
B 761 (41%). FEEMERFENEIL 9B (53%) TH o 72o MATHIREFHE, WBHE. BRIERZ £12onT
Wit U7zo RE0E - BURERAR & L Cid, IrpEE R BRI S 87 £12% . BNP 204 +269pg/ml. iSRG 95 +
24mmHg, NYHA I:56), II:6 6, II1:4BITH o720 EHFEMALLTIZ. =¥ FEY V2 BREDIE 11
B (65%). PDE-5FHESE 76 (41%). 7O A& 75 v Y YA 9B (13%). HEHEEARIEICEBIT S BNP
fEDZEALIZ 8 B 5 FIAME T, 2 BIDSAZE, 1 BIATRREAL L 720 BRRIERB X OV F 1% - AR 5 51(29%)
Wi 350 (18%). FET-BNL 2B (46 B L 4T %) 7Xolze TEO I TAE Y X U Vv —EBEHICHNT
R S A i ML A5 DR ARSI D A R ATRIR E Tz,
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Fischer th i S MEEDEEE R DEEEROTFARAFEL D

OR B HEws™, B sefld”. P 1920 Ik S3Y. fmiE =Y B FP.
(LT RN
VBRI SRR IR RGN VAR NRR S (ID

[Hm] MiSmEEIcB T aMME 7 I BIEEZLICOWTHE L, JFEENIEEL Lol k2 %1
%o

[771:]1140 AofliEmEERE . B L OFER L ORI A3 L 72 MO HICB T, ZBRnE 7 3/
PRI I 2 M E L 72

Ui R & L L Ol S ImEIE BB TIEE L OfEO 7 I VBREIIABEICEMETH o 72 B, 0k
SH7 I VB EFNHIET IV ROBETH 5 Fischer HIZiEH L. B MERE R EITB T % Fischer i
NYHA BREZ M & AREICHBI L, EREIC R 512 ECTF L7z, $ 72, Fischer Hid, BNP %> 6 45447 ik
R PUE & A ZICHBE L, SEEE OB/ Fischer KT L7z DA EFHSR (i 1iE5E O
BALIC X BT F 72134 0 ABR) D% & Fischer & OMBIRFR % ROC AT 12 TH-X, Fischer It 3.3
#Hh v b T7fliE LT, Fischer MR WIZ L OEERFZORBEENFREICEVZ EPHSL L o7z,
[EE] M e & oMb 7 I 7 BIREL, BEELRLABRLE Lz &7 280t ko
7oo 7oy MiEIMUEAE IS BT, Fischer ATEIERE R LA FHRIHEOIFRERN FHE T & LTIERIC
AHTH AL REMEATRIZ S 72,

| OR1-2 |

BEWEMMESMELREICKHT 2 —BRIEERMMNERCHBROE
OMM %M S Befv, B0 AR, Bk TS, K DR S EW,
KRB (R B R G AHE T Y
FACR A B e P BL 27

B AL LHD IZBWT pePH I PRARKFTH 555 TOHFEIZWEZITHEZLI N TV ARV,
4l Fr 4 1E pe-PH (2R LT NO W AT X % 2l i 45 RO 5l o> AT Bh BB i 52288 & et L 72,
FiEEAER 39 A pc-PH BHE CUOWE 24 % FPBE 14 % RIPEOB R 1 %) W20k Uil i 85 i e U5
BHOA T — T VHRAREZAT - 726 Transpulmonary pressure gradient (TPG, mPAP-PCWP) >12 mmHg
¥ 721% Pulmonary vascular resistance (PVR) >200 dyn.sec.cm™ TEF S L5 reactive-type & 14 %. TPG
<12 mmHg and PVR=200 dyn.sec.cm™ CEF X% Passive-type 13 25 % Th > 720 NO W ARERTIE
mPAP (31£6to29+5mmHg, P=0.0002). PVR (227 =169 to 150 + 97 dyn.sec.cm™, P<<0.0001). LM%
(402124 t0412+1.19L/min, P<005) %A &IZCt#H L7225, PCWP IE LA SEhh 572 (21+61t022+
6 mmHg, P=03), # L TC. passive-type |ZIt#Z L. reactive-type pc-PH Tld. FHEIZ mPAP & PVR
KT L7z (mPAP, P=003;PVR, P=0.007),

FHEE L INS ORI LY, reactive-type pc-PH & LHD 125} % NRHIEHEIZ B\ T EIE 2 EHERI1Z
720 NO BI# MAEILRIE S MATEENSGE 2 D 725 T BN S 5 2 L AVRKE S 7z,
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DIMEEE L VEGF BHRRBADIC Kt 2 A SBEER & A/B mER

O®W  #3£", Jesmin Subrina"”s ¢ &Y. T B, Jull HHY. K R=2,
e R AR EY HE OMEY. BN 5
BRI/ N 2 o8 b e N NI R /N [T S N R DN 22 - o e

RIFFETIE, TV Fv ) U ZARERSEA, DR E L VEGE ¥ 73 v ZEHRERICED X 9 7
BRRIZTTNIIOWT, Y Pk VA SHEMEREES X 0-A/-B A HRERED 2 RO > Mt
VMR O R E WA Lze SO 2 8oy Fv) VilliEsEs, BRBETLV I#) 5 M
Bh5 L7 bbb, Iy MIAMLZ M MY U EREFEZ LT BREZIER L7z, = MY & AER
TA-0210 b L < 13 A/B B3 SB209676 A%, 4 HMRBET I =K FICTHRE SN, LTa—12X
HMEHNCT, EHL0MEMED . BRIKT v TR T L720HERE (% FSOIET) 2. AEICHhoN UFRE
W83 L7ze BERRIE T v b TOLMEIZ BT 5 vascular endothelial growth factor (VEGE) O BIE T # &5
5O D WFE L, FOFEDOREEIF SB209670 D1 ) A% TA-0210 X 0 . K& Do 720 REFFRIZT, B
PRIF OB E B 12 3B 1) 5 VEGE 8BUK T OWEDOFEE T A/B Wi AR D 1T 5 25 A FRI K8 7 38
IDHRENWTLDIREN, ZD VEGE HIUIKUTTRIR DAL (A ERTIE vs A/B WERTHE) A5, =2 F
) ERTE OBE R ORI B S 7 SO BT R E 7 b L E 2 bz,

S MELEICH T 5 sildenafil DR & ACE, GNB3 Bz F%E! DEE

OWFy fKER. HE EZ B Hlse. 9 K gk el 1R &1,
il FE. EH O W2 OWR—HER. 3B AR
THER R BEIPIL 25 AL

(e HIY) FRALEITBI 5 sildenafil %) F1x. ACE i#fzT%4% (D/I. G proteinfsubunit (GNB3)
BIETZR (T/C) ICX ) ARFENRL L MG SN TS, LTk 4 (20im i E S #2815 ACE
BIZTZHO D allele A3 58 & GNB3 #{x 728 TT # T sildenafil $£5-#% O AR IREEAL F TOHIH
WA IR o 72 LW L7z Al W n T2 R OM A G bE O sildenafil OARPEIC KT TRIRICD
WTHRET L 72,

[ LR Wik, PAH 20 3 X O° CTEPH 54 ) (3 22 B, 72 52 B, 4F#45 55+ 13 k. “FIAMEhARIE
(mPA) 49+12mmHg) T. sildenafil £ 5%, [T I —I2 X 2 HEHFBIIRIE (sPA). 6 4 BIAATHiEE (6
MWD) ®OZAb. FEEHRIREE/L (G OAETOABET 235 E) T TOMM & @EETZRE OB#EIZOWT
Meat UZzo #8E, TI/TT B 13 6, non-TI/TT # 61 B TdH - 720 HRIOLETIX, 5/ OFRET% sPA.,
6MWD DHEEIZZEEA SN o 7205 I/TT #ClE, BRIREEL T COMMPHEZICE, 72 (p=
002)0 €512, non-II/TT #B L ' PVR BHE A B2 EALFHIKFTH - 72,

[#%EE] ACE. GNB3 #n 2R OMA GO IZHMTOMET L K L. sildenafill DRIETFHICHHATH %,
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| OR1-5 |
fh = MESE - & (T 3 M5 sRAGE/esRAGE OF AMD&ET

OfEH  BiG. 8 /bdadas B B KT aAE. B s KR B
INCYNE NS Sl

[ HBY) SRR MUE € 7V I B W TR LY 22K (RAGE) OFSIRATTAE L. Bl LA N 2E R 15
SR 2 2 UGS T OFIENDO G- SN Tw b, S RIFRA 1ZEEMET O EY: RAGE (sol-
uble RAGE : sRAGE) & 47is# RAGE (endogenous secretory RAGE : esRAGE) Z il 52 Ui MU he 22 W1 12
B bEHREZRE L7

() O A 7 — 7 Vi % §edT L 720l & iUEE B & i BB o 1 sSRAGE & esRAGE fii % ELISA
P TR U Azo Jil s e i S 2 e S B B IR P il 25 M (TPAHD) (n=9) 5 ALk s 1380 s il s i
Jt (CTDPH) (n=9). EBMI&ERMEIMERE (n=11), FEREsE BB EIIERE (n=11). ® 4#IC
T REERE (n=8) & DIiliE sRAGE. esRAGE i O FE ] Il R MATEIREFEHE & o B % et L 72,
[#5 %] IPAH B (28325+361.1vs1059.7 = 380pg/ml, p<0.05) & CTDPH # (2614.2 + 358.3 vs1059.7 = 380
pg/ml, p<005) Tl 3 ¥ T — VB L SRAGE 25 SIS EiECTdh - 720 MATEIAE & OB IX SRAGE
(r=-032, p<005) & esRAGE (r=-034, p<00l) TV d.ofitE e BOMBEZRL TV,
[i5E] 1% SRAGE. esRAGE it v ili v XL HEE 00 85 ) Re e BERFA IS A 2 B & 2 2 ReEDE 2 b
720

| OR1-6
EERAME N T 4 32 BRI L3 MOEEE DL EHE

ORI Mot M5 T8 Ml M HR IERE. BK AL B WEL o
W Lo e B B PR

(5 5] Bl A IS I I S ME OB WS AH I TH 5o [HI] 7% 3 VA & EBHEMIC X 5 IR
WEAHLHTF—F ML) T 2, [WRIMSIMEDSSEDN., 507 T —F V24T -7 14 Ao KT
BEFEIIRE (mPAP) =25mmHg F 7213 & 8 mPAP=30mmHg Z i IMMERE (n=6). FNLA2 o B
(n=8) & L7zo [HE] TN TINA 212K 2 3 BREDIEBYGRIE TLREI, KAMFEE, FHEY T mPAP L0410
s (CO) #lE L7z, 3ERD N7 3 v AMESE BIEH T mPAP, CO. MEIREZAE (PAOP) 7% il
FE L7zo BEEM O ME IS LML mPAP-CO BIREZMIZEM L, 2Ol E & L7z (Erg_slope)e F 75 I ¥
A OME RS IZ (mMPAP-PAOP)-CO Bf2 & 0 k& 72 (DOB_slope). [fi#] Erg slope & DOB_slope
XTI L D BB IER CHEICEIETH - 72 (267 £ 1.06 vs 5.75=3.56, p=0.037, 0.95+0.66 vs 3.36 = 0.66,
p=0044), Erg slope & DOB_slope I3 A& IZHE L7z (R=080. p=0.001), Erg slope=3.0mmHg - 7;*/L
5% L L DOB_slope=0905% % v M+ 7 &35 & & 889%. JFELE 100% Tdh - 7o [ ] i 4 i
HCBILEFEME N7 I VAMIZBSMHBEL, K 7% 3 YA IEORZHICEH E Bbh
%o
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—figEE

Dual-Energy CT Z AW /-2 M ZERBE (I3 T 52 E =R EAE Z ST
O= =7 K REERY. WA #7Y. K i HI 220
V7 R ST R BFR SO R, 20T KRR e e AR RS F &g >~ & —.
IR X A AR BT RREL, V2SR RBFR S R

[(HRY] 2MEREE 1T % dual-energy CT (DECT) @ HIEEEFEfife 2 Mitd 5,

[hfg & ] 21 Ao&atkiigEkBE 123 L DECT &0T 2 — %2 3ER T, =RFIHIE#E 2 (8P)
X0 ALENEE (n=12) EIFAMEE (n=9) 129720 DECT @ perfusion map b CHi#fFiZ ROI % & &
S b R 2 & 52, overall perfusion (OP) & heterogeneity (H) & L7z 7:38% CT %5 clot bur-
den score (CBS) &A%/ EE (RV/LV) dMlE L7720 £ TP index % 2 BEM T L. index MDA
HHRTzo Findex DL EWHAZPLE L. EE (Se). 1¥8RE (Sp). EZE (Ac) ZHEKL 72

CRER] H ZFBd &£ T index 13 2 M THEAZ /R L7 (p<005), CBS X OP (r=-057, p<001) & H
(r=054, p<005) &BICAHBEICHBEL 225 8P (r=-065, p<00l) & RV/LV (r=-074, p<0.001) &
OP L OAKHEMEZ R L7z OP OZWiHE (Se:91.7%, Sp:556%, Ac:76.2%) & CBS (Se:91.7%, Sp:
444%, Ac:714%) & RV/LV (Se:100%, Sp:333%, Ac:714%) & I~_UFRESLIEZRTRREN 28
HEA I o7

[i%EE]DECT (22 MMl Ze e B E O e 2 E B IICFHIi € X, clot burden score R A E /AR L FEFEDH
WiseZ A L. AHTHZZ LIRS NIz,

1B I AR AR MRS M FEAE | 5 | B B BAARAR . A ERDIEIRDIRE

OILH  st& il FZ. NH - &S 59 R W fmoRER. 3R &17,
w3 R AR BB FE 'O
THER R BEIPIL 25 AL

[T & Hiw] Bk mie b mis mEARE (CTEPH) Tk CT THEIRERLAZEEZOIREZBD L L
G SN TWE, ZORELLHLN T — 7 VT (RHC). WHEEMAE R L OREIT L. FHREED
FEURGHE & o BB OB IZ Vw720, BEEORERNC THET L 72,

[k & J51:) 1997 4EH & 2010 4E12 4 B T2l L 72 CTEPH WERHARBI O 60 SEf 2 5 L L. Wik
¥ CT. RHC % LM RLE ., ZOHBD Tk, BAAK) 27 OEEEIZOWTHRE L7, %% CT Tld
ACEWRIC B 2 MR 3554 (mainPA). KBIIREE (AA). AZEE RV). EZF (LV) 2HllEL. &
WA IE D 728 mainPA/AA ratioo RV/LV ratio Z & H LH W/,

[ #]mainPA/AA ratio. RV/LV ratio & &3, I, L8RS olliBiRE & DB EZ R L, Ml
PP, DR IRA IR S BAE & S Z /R U720 72, mainPA/AA ratio 28 1.1 (thdefi) Bl Eo
JEBICTIIABICEEARDZ (. RV/LV ratio 2% 1.3 (FFyefil) DL EOFERICTIEA IS T HEIED - 720
[#%2] CTEPH & D& CT ®51F % mainPA. RV OILEN. MIMATEIRES Z0%OBNE#EE % 2 5
LCToORBELE DD LIRS NI,
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MEMEEREICHITZ N IEZ2ZAVHMEER#HEDE B

OFEHL #B. WH F 24, Aok B KW (A0, MR R WL A
B 3 R
VR IR AR B S WS 7 — PRI IEBR SR RE BE LR AE S I BR g iR

(T 5] Al ess i RE R O RFAM 1 B > THE B R E R Bl A HCHT % IEAR SRR 2 S E SR ETH 5. H0H
F =T VREIMESMEIEZHOT—V FA Y v ¥ — FTHLPRENTH 5, LT I3 — KA, FIC KT
Tk e nEERofEgEsInEF CliciE s Tn s,

[HI) i mEERZ BT 5.0 3 — K7 932 vl Kt € o FHECO W TR 5 2 &,
[FiiE] A SdUbe THO A 7 — 7 IVIREEC & 5 AT EIREGEAM % 47 - 72 Bili v M A F e 41 51 (RIS 4E ik
49+ 18 %, LM 16 %) TH 5. TNHDOBEHITH LAOH T — 7 IVIRERAT 24 R DN O a— 75
P X B HHEH RS2 W72 T IO E 217V, Ss & IRRGT L 72,

R oz a— F 7RI X B8R o CTEB LMt em s A0 0 7 —T7 VBRI X D
FHAL 72 B i K PUE o BN IR E oM (p<0.05, R=04-06) il 0D, ZOHEIZIHNIES
DEPED SN,

[(BgLxa— F7 I3 X AMiMEEPHEEHIIHEICL D IES2EPREL ZNEROHEOHED
XOEHT - W MR L7 LTI T ALENRH L EEZ NI,

B8 L FEAE D R ARSI 5 |F 5 @B B D T 0 — DH R ORE

O &gy Mz B—R8 Akl ikt Wb 1B SR RO g WAL ik B
el LR 0 B

[ 5] M MESE (restPH) TIZZORTERE & U CEBFIMEMSIME (ExPH) 255 2 05N TH
)., ExPH ZREMIICBHIT 2 LEDNH b, SNFETIZAT VY H Y VRFIZBIT ATV T A — & —EGEM
O MATHROZALIZ VL O WEYNDH Y, ChET—IV KA ¥ ¥ — K& LT, ExPHOZWIZHBIT S
YA —=F T VAMLTI— (MWUCG) OFMMEME Lz [HiE] MisiiEEsSbh 2 85 17 4%
MRS, TIVTRX =7 —Ef AT V4 A (EBSG) & MWUCG # 1T\ LG L7z [KR] MWUCG
T TRPG-MAE (CO) #7ay b L& (MWUCG slope) &. EBSG (238175 mPAP-CO Ofii & &
A L7 (R=054, p=0.025), restPH 3 X OF ExPH ®# W28\ T maxTRPG=46 mmHg % % v b %
T LT D EIRET5.0%. FFEEE556% TH . MWUCG slope=>466 mmHg - min - L' % v b+ 7L3%
ERIE 750%, FEELVE 55.6% Td - 720 maxTRPG=46 mmHg & MWUCG slope=>4.66 mmHg * min * L
DBA TIX ExPH WIS B W TEE 100%. 4552 33% TH o 720 [T £ ] MWUCG T maxTRPG &
MWUCG slope B 2 #eat L7zo & NIRRT ExXPH DR 7 ) —= ¥ 7L LT MWUCG 2 H
ThHbHEEZEZLNT,
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RBWXICETR2E0HT—TIREICE e MEEZEKOBRIR

ORI HEEEY. BA XY i FA0 Bl =0 P . =R B
ik BEAY
VAR R R B BR AR IR A R RS il v L 24 S 1 4 27 4

[FH)HAE A O0A T —TFIVEBREICI VIS IEREZ M2 35 2 EWEE IR TS, LAL, 2
TN RSN T B MUESEG RS e SNDH 2 L DR Lo Tz,

[HW) B2 B0 5 2N T TOMSIMUFEREZR OBUIR 2 EF A L, F 0T R M2 53+ 5 &
L HE L7

[J53:] s X o B fiR% (43 15 fifk) (S TR SNz, ikt L7z 112 AOMiEs MFEfEE % (Dana Pointl
B Z2xg e Lo 7= ZIUEMBIZ 2005451 H225 2013481 HE T& LA XTI 24T - 720
[ty SRS ] P 75 ISR (AR S8 A5 A RURRI (2B 9 Bl R . e R M ORISR ) Bl M E . 2 DAL 5548
L7z ZNZNAL A, 43N, 24 N, A ANTHotze BT —FVEBMIC L ) EHBRG A6 F 5 7-D13 81 A
(723%) TH 0 . ML OB E TR TR S WREDSHIG SN Tz, BN R2 &, fEHHE
PR LAE 2 S ML B NS R Lo B B S il 5 IR 9 1 65.1% . 66.6% &40 7 — F Vi Z ShTw
LRED D e o7,

(R RE] L IX A2 B U % 2 iR ZE 12 35 W TRl A RLRERR L S8 RV O BB X 2 Bl LS (35 0 7 — 7V
WA X BB %o 72,

B 5 1 FE A~ DBk

O FEY. |l #—" Lk &2 HE IR mA gk T3 W
=il MORERY. BOR OB BOR OEEY. BT R
VBB D b X BIRBEIEBR G R R AR &

M T INERHE & Tl MZEE R L MU o il 5 U AE B 25, & 0 RSB S, 2 o 5K e EmAESE
Vo L7z, B OWGEEZ 5N 5 L) ICHIREHGEEE Y A 7 2 oS IR L7z it 5B E O ER S
BUhodsEE @ 12FE0BEKCTHORENOTRZ AT 8% OWIRL » b7 2 THiBIRD
PR DIERD D 2 BH @LREOEE, BEIE, REOEE, O-@DowgFhplcds Lz BgtE
MRS DT =2 TAZ ) —= ¥ 7 &7, HEE MR I A 35mmHg B IC 2 Rkt % it
110 ZBEHEE OFIER 70.3 i, ZCVEAT 64% o iliies U e B EE FIEUE C OF9E & BIfG L 72 2011 46 & 1) 2
BLLEICHIN L 720 Z OPERIE, BEMIZERAEDT 50% . YR\ CHEBY IRV &5 M 22% 181k s Zem Vil 5
MESE 10%. Wi E 8% & DABAT 6% o M EYMRPENM & IMUTEAE Tld 15% A3 RO B, 4% 23585V E)
JRAAE I &3 ML E C 3% DSIBJER Td o 720 IO 7 — T OVIRARIC X 2 F4 iR E 25mmHg % H A%
(ML 2 &3P G-, 1R VE AR ZE A VR & I AE CUI P ARIAIE SN 223V — VRIS AT S I 7zo 1h#
Bl 6 » H 2 & CHBIIRE %2 58 L7zo DLESCHRYEZ SR D o3 %,
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R AU MEBET TV A OAEEF TOREMNROGEET
OWF ik, A& S5 REHE WL PR —C B
[ LR &K BEfG B e N EE

WE] BEEIRM:NG S MERE (Pulmonary arterial hypertension : PAH) 12k LBk % 22 GBS ST &
720 RITDH 2005 SEICARE 7 U5, 20104EICT7 TV r & UHPERWREE 725720

[HW) Yk cimmEd:E: R I REE TRy Y U T v 7)) v ¥ UANETH LIERDRD 5.
ZFITRE VT VHkRBIE T VT kv y UANZEHEBTOBRER R AR L7,

[ - #553]12005 4E 1 205 2013 4F 12 HICK v ¥ ¥ %235 L 7= MUERE 30 #r, 21 254 & LT
BHERIEE A L, e ¥ v#kS (BISUIMN 240+479 H, %58 1637 +64.0mg/H) 12 X 0 F3hlis)
RIE (56.2+14.2—483+11.9mmHg, P<0.05). Hilfil%&#H0 (14.2+81—-9.6 £4.7wood unit, P<0.05). BNP
(216 +212—88+130pg/ml, P<0.05) U L7720 TDOHT v 7TV & U ~OEHEIZ 10 BT, HliEiE
SEHMAS T B, HASREREES 3B CTH o720 3HUET > T kv & U~EH LIEREEEOU SR SO
720 WAET A V=T v THETIZBWT, Ry ¥ Ukl 707V 2y & YETRICARE R 2RO %
Nolz,

[k5im] B v 7 Vil e 7o 7)) & v ¥ v ~EHEGITRHSOEED RS A SN,

WEIRME RS M 3 TRTOXT/ — L OSEEA

OAK 2. HF M=V I \Y R EAY NEE RN IR SRR
Frie HERSD. 44 IEREY. Rk 0. mE RV
VB SR AR BEIR BR A R, P BRI SRR ) v o FINRR TR S o — R

T T RTU AT — UEREBR B R EN & e (PAH) B33 2 AR R EFRETH L H, E
A OB AR — 2 ZWEt L2832 ve AFZETIE, TR 70 A5 ) — Vs A S/ PAH B 0HE
A= L MATEIREDOYEE DWW TG L 72,

Jid: 02002 45 1 A5 2013 4F 6 A ICBEERA KRR TR T O X7 J — IV EEA L, BARHRTHLA
T — T VKA E AT o 723 42 Bl PAH BEEZEZAMME TN L7ze =R T 0 A7 7 —VEA# 180 HIH
D BRERG R L > TEAME AR & BRESEATED 2 BRI, SEARIR TOMATEIREOW % ik L 72,

R TR Ta AT —VEGHTNL 2 #EH O P MBIIRIE (mPAP) MR (CD ICEEAEITRD b ho
7ehs, BARIAT - 120 H 7 — T VA TIE mPAP, ClWIh b SBE A ICBLWTHRICEELTY
720 BIMAFHCHT (PVR) 3 =R 70 R 7/ — VB AR ORE T CRHEATEDIT ) 2 BIEMETH - 7275,
BE5HOWERZ WM THE L2 2A, AFEABTHEICHEL TV,

Fiawm : TARTO AT —VOZHEE AL, BIREA L L T PAH BHEOMATEEZ UG5 L 72,
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EAMBIEE &6 U - SRMIEIERE X 5 £ 4R

OBt &0y I e ek MER. il Y. BT R HA HEY
AT Fzh Ak #80. AN WY ghE R

at VNS RS04 NI e VNN 1 IR=VAR NI/ < DN e S NI PN S Ve S A TR
IR A BR R

FEBIL 27 iDLtk 19 il (AR VERT B IR VEM 20 i+ e GPAHD) & 3l S 7z, 23 iIFIC TR 7u X7
= VEBRBIND, HOAEDOIT Y PO — VAR IS 720 BFEIZHRRE & 72 o 720 ERME)IRE
a0 L7z iPAH . BBy, =R 70 A5 2 —id, 193ng/kg/day & 5-E N, Y VFF 74, Kk
o, 855740V, BLOAHEORRAOWNIRILETH - 720 IREI R L IZELL, WiBlE FF—&
§ 5 AARTREAE &2 BT L 7245, MR B AR C M) & 70 o 700 MRS 28R 2 MERR AR, T A= ANl
TR % JAT L7zo AR 2 N TLOM FISAT - 725, BEhIRIE Z UUBH L. Bl Bh ARSI RE 2 5870 1 W BR L.
W17 > 720 DK% FHMBHZ T Wil A SR L. AIMEERD B L TR 2K T L7z, 1l
#% 2 HHIZ, MiKEDHESTT ECMO FERE & 2o 7225 2 HERIZHERL L 720 itk 3 H IS, B4 2 IR <0 1
JED ERAD X, HURBBRBE TSI L, B TIBAIR AN — 2 OREEME IR & & Hig T & 72720,
GiFEMERF LoD NE Y 23 7D 64 H HICHAGER L, UM% 8 2 HIC2 5205 HIk L T 5,

| OR3-4 |

R B4 ik = ML AE (= 85 1) B B ASAB AT 1 R E O EERBE DR FL
OXKH Y R FHz? LI s Wl fe. e Y. Il R
BCmSY RE R PhE R RN WP
VRO MR RS, 2SO BN S A 7 AR, O BRI IR A B B AP
O HOHS R IR A BV R

Fli By AR 3 L AE (PAHD) (253 2 B AEAN Cld. fiGBRAT BLASR B 2 iE B 2 FEBR S 5 2 L A% v, T4 1
3HEBNC TOME S P A 2 IR S W O e ERRE 2 5l L. & SIS T 5.
SEB 1; 27 itk 19 iEREIC TPAH & 27 S, 23 il X 1) PGI2 FrbeiE sl ia & 2 0 L 1731 ng/kg/
min ¥ CTHE S 7z M AR SERAM D E1T S, Wi LVEF 1& 77% 2xF L. fiifg 3 H T 24% 124K
TLTW,
SER) 221 B, 13 KL 0 IPAH & 2l S, PGI2 Fifid BB is & 2 V. 405 ng/kg/min £ T
i X N7z ARG BE RS AN 2554 T S v, WrET o LVEF 13 63% 2k L, #iite 1 HT21% K FLTw
720
JEBI 3 ;58 i Mo 43 I VR VERT 2% - SRERE & B WT. 49 ki PAH % 484, 56 melF X 0 PGI2 kit
PEED BN L 70 0 481 ng/kg/min ¥ THIE S 7z, 58 I IZIKIE i AL A3 Hi 4T S 1. #ivRT @ LVEF
(& 70% (2R L. 82 2 HT52% I F LTwiz,

Zrlal, PGI2 5 fot i 1 98 A7 v o Jili 8l MR M i 75 AL FE S 00 3 S B4 C i RS AR £2 HL 12— o LVEF
KT 2500, MBIEREMZEESELHKEE o TV B EMEIVRIE S N7z,
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| OR3-5
JUF ¢ A PAH BEDEREL 5 CICRAMBEOMED

oA #&rY. R # KH #7208 LY Bl 0ea”. KT Bz
VA R R AR A B - BRI R
PHERETRE ) NEY T =Y a ey v — MR ER G RE, O RSB ES - SeE A

[(Hi] 295 1 v PAH (cPAH) OF#H %M 5. T2, BEMBH (WLTx) 2AEFRICEORE
DORNFZERL D A% LBIICHEE T %,

[3:] PAHERE 244409 B, LEMEY 3 v 7 (EIEEL V1) F 22 EEHEROHKIUE B0 AR 4
(LR 2DICES /237 RO, FRICEETLHIHEDN RV 23 %2 BAMEITFHII L7z, 720 SCHMIC
HEFH L 72 uLTx O HIIR B X O A fER & i L 72,

[#55%] 10 HH. 30 HRDEAERIZZNEN T5%. 54% T o720 VA-ECMO i 2 #lix. 3 HR (E45)
BIUSHM BEL) TEIHETHR— I T Lz LRIV & 20BN — FIE 1087 DL A
7B o T LEEMRNTOFHE I, ME LDH B, SiIRIMERZAE, TEEL XV TH -7, fF
I & EAER 2 B35 5 & uLTx O FRIENEHEE 2 LS e dh o 72,

[l cPAH O FRIZE LS AR TH o720 ulTx IR b E 2 MRS 2 MO 2SR EE N b,

| ORd4-1
SRR HEFTREZ O 4 AT AS A% I RAE U 7= B8 I EEAE OO —

ORI fE# A R—R8 &R JERORES. =3 1EW. ¥R wmi. B %9
A Wik ek . kg Sk T B
WALKR A PGB Er IR

BiEdl] 67 % ik

(BRI E] 45 R L AR FB I C TR RE DL 2 489 S . RS TENRHPERTREZS & 3B S 7o 64 miRe 12 AR AR AT
FERH % 4T S L. DABR SR i Re s % 52 1) T 72, 66 TR RFIEBIRF 0 BTN & L >~ -7 v BOIEK % 3R
%, x a2 — F TR-PG55mmHg & & <\ M MLESE 2 b, URHAMN & o720 LD 7 — 7 Vi %
#if7 L. PCWP 7TmmHg. mean PAP 43mmHg. PVR 699dyn xsxcm?® & pre—capillary PH & # i L 725 NO
BB TH o 727200 YIVTFF T AN, T 7V r ¥ v aBIE L7z REHALIRZE XD o 1255,
ABEREOFRIMN T3Pt >~ b a 2 THAREMETH O SBEAEICHE ) BT D & 2 O, SRl ik
Wt LTIt o 720 PARRTFREOIE A 7 — 7 VA 247, PCWP 10mmHg, mean PAP 3lmmHg. PVR 487
dynxsxcm?® & e3EZ RO, S O MUERE 2R3 2 NIRRT 2 5 b L CHAERGHBIZS R TH %,

Al JEFSPENRIT P A 28 O TR BB Il 5 U E & F69E L 72— Bl 2 R L 720 T, BEL2 M2 THE T %,
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NNEEEMHBEESHEBRICAEGHL s MEED 1 6l
OHAE KHEY. W& Y. W T2V BAR ARV, S oY, #HE  FEhb,
BUMEAR  ERY. B oM. il HiZY
DT-ZEIR R A X E BB ) 7~ F R O TR A A SR BRI A RO T RE K A B I 5 e T g R

GEBI] 14 &t [F3F] F% & Raynaud 3G %2 BHERLIE  S77EREIRNLS [BLAREE] 2013 4 11
H &) Fm K & BRALBREAS B L KBS G VR I . Raynaud B AT UK IR 535 PUBHLIAR 10240
5. ARTETCHE X D BEGR & B b, 2 A 21 HURHIA22 S UABE L %2 5 720 Raynaud B4, FIRIEMR.
MALBE. IgG &, U RNP FifkEfi. UCG 12T TRPG58mmHg, mPAP38mmHg & V. Jili M+ 4% (PH)
A e L7/ NER AT AREER (MCTD) E3MW L7z A7aA 28V AWER, 7L F=vr Y Img/
kg/HIZTHEHE, 0 FXEH 22OV A2 L7z BIARIEROER L & 312 TRPG KT L PH Ot % 72
D5 HBBEE o7z ABRTT L F=va 2 L. PH OFEHEEMIZ8 HRIC2HBHOH LA T — T
WA EIT 5720 [FEE] —BI/NE MCTD OFHBUER 1L PH & SNTW 5, REFIHEN MCTD
WEPEL7Z2PH TH 0. BEROEE T PH OUGEDRD HN72035% 0 PH OFRMICIIERE L ET 5. £
AT —TF VREORERL &0, TN ER2RL 2 THRET S,

PSLEEIC KV KEFESH - MCTD IS FEIRMHSMEED 1 5l
Ol EBY. KH fH—". 58 REET Bk Y. REK KTV I K.

KE LY
S AT AN SR T N N S SWA TR NG S e e

«
53
»
g

N

41 e letke 2006 AFEH L D L A 2 —JiEdk & B L Tz, 2008 4R 02 Y bedt &2 FL % %5, HURNP btk
765 U/ml & &l TH O RAMERGHIEE (MCTD) & #Z# & PSL 7.5mg/H THKk 7 + o1 — STz,
2013 4F 1 HH B 5e#k - BIETRE OMEN A SN, £ OO HRCT THEE, L2 —T4P (TR) 43
mmHg & EALTw72Z &4 5 MCTD & PF BV EPEAG 9. ili i L HEGE 00 B8 > T 2013 4 1 A I 1Rk &
olze FloH T — T IVEAIZ T PAP 38/18 (25) mmHg, PCWP 9 mmHg, CI2.25L/min/m2, PVR48
Wood HAZTd 1)« MCTD (ZHF 5 BEIIR LR &5 ML HE & 720 S u7zo PSL 50mg/ HIZH i & MU RE 13
L. Lxza—={ZTAP (TR) & 28mmHg L1EHAL L 720 RO RIEIMFIFEIC X 2 HRAADZRI) L7z 1
pleE 2 6Nz,
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CTD-IP & LD-CTD TO X T A4 N/NV XA+ ZEIMFIEOF MM

OEN Kl &L iz, A& 8 ik . R . Rl @B Bl 72
DAL F TR BRI 2R - 7 LoV — BN E

[H9] BB R ER 2 (CTD-IP) & BES O HARIr I3 Aa S v b O ORI H Ok 7 & H5B ik
OFEMEM % (Lung dominanit CTD : LD-CTD) O T, F¥Hi#IIRE (MPAP) EEOEM:O 1P fEHIC
W AHATUA R (7SO0 AR+ A E MR + EIIHISE O R O AR A L ICEHET 5 2 &
[77:] 2010~2013 4EFEIC A T 1 4 ROV A (2 32— ) + & PSL (10mg/H) + GEiilsor (>~
TQ2ARY 126, ¥270) LA TH) % 772 CTD-IP & LD-CTD @9 &, £H:0H 7 — 7 VA TR
MPAP >20mmHg 72 - 726 & Mi) L 72,

] A7 v 4 B2V 2% 1+ H LR Z 17 - 7B 19 61 (B9 10 #1, CTD-IP10 #), 4%
WL 60 T, 9B 3 4 HFMIi 21T - BN 12 B CTH - 7. EHERIE GEER, 1. 3+ A#) Torp
JfEDEALIX, MPAP 245—205—21.0mmHg (p=0002), 6MWD 495—535—515m (p=0.029), Lowest
Sp0. 69—75—76% (p=0.049), SGRQ 63.5—485—44.0(p=0.013) T - 7. Cardiac Index, PVR, %FVC, %
DLco I ELRZALZRD o7z,

[#55] MPAP>20mmHg @ CTD-IP & LD-CTD 2B 5 A7 a4 F (7L 2P+ DEMEEDE) + HE
PUHISEDE e, MPAP - BB 2568 - R QoL #3535 2 LAVRIZ S /.

Swyer-James FEREICEH L -EEMSMEED 1 51

O #hiy REPH SCL 8 = VA —BG MR B AR EA B
TR R AR T JER 1R
EIMKZFPNF R — R

JEBNE 71 0B ANRIAD O AET 2RO D 50 BRI 2 <, BEITRTEZ LT 1
AR EHID O G VERE DO IR HE 2 B L T 7o, MR EE o AL & 7 BREIE %2 726 I Cili & I % 56
bITYFENRI SNz M CT Mg TIIZEMORFRIT ., A2 L. mEROWA . [EIk % 18
SN 7z0 MARIZEED T, AMEIIRIEZF IR L Tz, AU > >~ F Tl ZEciii. #edkic
F AT 238D 720 MPIRBEREMAE CIRR G AR E B X OILEEOIK T 2 20 72, Lo 2 — T3 LVEF
62% TEBEKIZZR VDS HOROFWHLILK &AL EREEE O T % vy, TRPG54mmHg TdH - 720 £i:D
BT — T IWVHRAE T MEIIRE 46mmHg. FiBIIRBLAE 16mmHg, M. V7 F 7 4 VEMIZ X Al
BIRE DI A SN D 5720 MR X ) BIET 2RO, LM OBRIER A S Swyer-James JiEfE
FCAPE L7270V —7 3 O ESEMI S MESE & BWr L7z TR L L EA LR TRBEIZEOD L, Hilili
BIRIE DB A Z M9 5 8 & L7z Swyer-James SEMEREIZABF U 7208 MUFERE O HAS 135080 LA 7% <
YHREZE 2 ZOHmET 5o
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FiiEZE CEATEIL U A MEIRARICIRB LU a5 EEERED—B

OB FA. IH — AE BIE. RHE R A8 /. Pk = fhi EY]
= ERE MR R BEAE B AR

GEBI] 53wt [EFR] J7eReo Boi, sk [BEARE - RIRE] fFad s L [BURIE] 2012 48 9
H D 5 I ER O QY MR iz GRS ], LR CHUAERI S G- 3N e < ERAHBE T 5 720,
2 BEI RN R SRR . A (8RB £ OF CT MASHiAT S v, M ZEREV ST 2013 4F 1 H 30 H 4B &
e o720 [FE#] &5 CT T MIBIIR I B 5 O WA 5 12 IZHZE. GMi~NORE LEIROFEE % 72
D770 KBRS FE4E DA/ 70 Lo FRIMARA I TEEE D CRP 5 ARILTTHE % 2o 72, et FE R IX
RBEYETH D PUEPUAS ANCA 2 EO HEPURD BEETH - 720 HLA-B52 13, PET-CT Tl A Mish ik
ARERRE\CRIEDHERED o M v Fid, WAUZIER., M AT OREE2BOZ. HOAT—T )V
WA TIZEIENIRE 26mmHg., Hilfil 3 HPT 3 woods T V) . BRIEE DM MUTFAE 2 525D 720 440, BHEIIR R
RAOBEZEIREZ RN, 7L F=va v 52175 7225 ROo 7 &k LBERBBEhcH 5, &
Wids X ORI ORZBICOE W LEFATH ). TOmEGHT R, Rl EEELEZ 25T 5,

1R I AR FEAR 4 5 I FEAE & 3851 % B U 7= SRASME R B IRICTE D 1 )

O%i . B 5. Anb 7 ml U vl BBl AR E#EL SiE K
SO PR e T AR )
IIPINES R Do 1

FAYVERT B RS 228 13 e RVER UK 5 M 2o /N B BT b 2 A3, 18V AR ZEAR VI S U & 22 S 7z
BHEOTIIHTH 255 BAFIEDMBIRILZAZIEDAFAET 5 2 L 3 STV 2 SERNE 27 i, B F
TRk & BYIN A OAEOREAINE H IS YR ABE L 2 - 720 KEFEZ L, WHO Fclll, BNP 134 pg/
ml, 6 7 BAATEA L 350m, L > MY BLDER R Mg B o 35 1E H 37 7237, TR K & R o B A%
ROz DBK AW AELECEYE T HdH Y. =3 — F TRPG70~85 mmHg, £ibs4 7 — 7 VIRAT
B RIS TR = L E (PA 68/22/38 mmHg, PVR 81 WU, RA 4 mmHg, PCWP 4 mmHg) & &M L7,
IEIIRE R by OV F AR HE X SSB R AN CTIiBIIR O3k 22 /MU % 328 720 LG > > Ul fili o0 i Xk o
[ MR D . KR CTEPH % %t - 7225, MiBhIRE AT WAk 0N OCT B8 pH P ik i i
2RO T . KA ENGENIRPEZ2AE & BB W U il MU G S8 TS TRERBIZE L T %0 2w, TlBIIRIE 13 AR
TL. WHOFc & IT &3 LT 5o RAHPENEYIRSR 2256 (376 72 B T dh 5 A%, CTEPH & i & IL72iER)
DOHIAFIET ZWREED D D . RV LELRZHITH S,
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| OR5-4

B A FEAE BURAR M BN AR B E O 2 E HYSR T E
OJELT S N S NI N 274 SN 1 SNV S NI I SN2 R /A
UAESNSRNIPR AN O TSN SN T
VoS R ES L > 5 —, P BEEFRHAE, VK IEE R T IR R BB A7,
DR O > 8 = ORISR Y 8 — ISR > & — LU PR P R R
UMK B IR B 2

L

=3
H

538
W ATEIE TN F AMED R EI IR 3% %20 (peripheral pulmonary artery stenoses ; PPS) & iGBIEHIETH
DIZ I NBBIDL V. £ 2 TARIZE TIZIEA 7B IETZE (PPS BE) © & & £ sk L[ T Adult-PPS %
WEBRAEZ RIBTHO T - 726
DR B S
EEFERBHFAICL D 14 5E5%2 545 31 Flo Adult-PPS BB O 7 — & 23 Sz, Wi O E X
30.1 & T FERISIE S # 1L 204 TR TH o 720 MEZMNIEFIEIIREZICL > TITANTEB D, 3D R
7o E ORI OO MAFHRZE % 4E ) B S BEEUZRD 72 2 & 2 5 S5E AL O BT T4 B P A% B 2 % 3R 379
EOYHFG LT AR RIE Sz,
HHAZE T AR T, TlBYR PR B 0 AE 133 5 G Cd A MM IakSE 2 L C w72l &5t
84% THh - 775 ARMEIZZ L ERIRIICHRITH 5 & HI S 7z 42% TH - 72,
Rz WO LA T AT L B U CTUE — BB DIEBI T HiAT X T 7225, AN < 5B CRR IS s 2 3 72
CEDD, FICHIREESUMED Adult-PPS DIEBIIX§ 2 BRI R BHETH 5 2 LAVRIER S Nz,

o

K2

b
[y

| ORG-1
W ILE % £ 5 BEAS MR E MRS 5 O F 1% DIRE

O #A A0 Mz, AN B8 ik B Rl s BE R Buh RE.
LSS NAAY NI i
LRI BE R & - T LV — AR

(5] WisiiE (PH) 2 4E 9 BERMEMEMEM % (CTD-ILD) X PBARTH S Z EXHA SN TWBEDS,
FHBRREATFIZOVTOREIZ 5T\,

Db 4 & H1) 2007 465 A A5 20124E 7 B £ CORICEH LA 57— F VA% 47 L7z CTD-ILD 94 o 5
H PH EZW 3 N7z 20 Bz 3512, FRICOWTEAIN X ITHE L7z,

[l ] oh e %1% 20 1T SSc 6 1. PM/DM 6 ., RA 4 %1, MCTD 1, SLE 1 I, Sjogren 1%, over-
lap 1 BT - 72 PH S WilE, SFI4EH 59.1 £11.6 1%, B 8 #1(40% ). %FVC 59.8 +20.6%. %DLco 294 +
132%. mPAP29.2+52mmHg. PVR 37 %25 Wood Units/m2 T V. 86 (40%) T LM EREIT L
Tz, 13 %A T L. AFEHE o YLfiEix 119102529 HTH o 720 Cox lHINF— FETFIVEH W
T HRFWAT TlZ, WERHTIZTHM%E (HR=23, p=0.025. mMRC (HR=3.1, p=0008). Baseline
Dyspnea Index (BDI) (HR=056, p=0.006). 6 7-[HAATHH (HR=099, p=0039). 6 75 [HH1THRDRAL
SpO2 (HR=091, p=002). ZZERMN TIZBEM (HR=275 p=0032). BDI (HR=0.32, p=0016) A%
LT HBRNT L ko7, PHIHEREIIFRISEEL 5 2 b o7,

[#i7] PH %4k CTD-ILD O F#H K F1d. 5. BDI TH - 72
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2457 ¢ VEFEAL -BEMRERRICH S sMEEORDZE

OBUE SchE>. FINF TP, BEF LT H L SEEE A, N
AR
VIR A N LA BN s PR, TR 2 2 v Ui e I 2 P R

(e HM] 5557 1V % & E il & PEuRsE o FEIE 285 U RE 5 Bl M FE N O TGE IZFEM 2552 £ - C
W\, RPN BN S EREME MEIEIC Y 5 7 4 VEMH L7ZENIZ O W T RS 2 BET L7z,
(V58] el (m) o0 a—CTHFgIRIGHE (PASP) 285 60mmHg LA E% 2 L7z BEENRZE %
H356H8 (BE46];67-805) ZxRe Lz, BEm B EMisHEE (IPF) 361, IPF DAt
BRI 2% 2 ), SUEALE PR EPER 25 1 BT - 720 BT OIFREYERRIFEEOR M, BIZEIM (24 »
H) oOlnkz i L7z,

[efs] FEAERE 3PS50 (WHO BisiE 2 5 A IV 54, I 14) (Ch~$5%3 > BN (F IV 260, III
3%, 111 %) TIESEHEEIAAE SN 3HNET Y N VA AREHERISEM S iz FUR O EAL 2 B <
Bt T REAFEHGITED 5 72, BISUIRINT 4 2R AEIE L, AR I 21 » HTH - 72,
URi e ) BV Z - AR %2 & 08 L CW A IIEIMUERERNC 7 575 7 4 VARG ZEE AT 2~
IEIRSCGER R IIIFETEX 5, RITFPRIITHEIREDDTL W, RRBHOAR L PHREEZ D ERY
THo72,

IPF-PH & CTD/ILD-PH OF #0145t

Ol FZ, &0 MWz, AR B8 ik . AR A BE @I Al 7B
AN NI
I B AR B B T LV — g N R

(5] i T & BE RV PEIG 2613 AR B2 S T w A 25, i IMUT & BEE s s e (IPF-PH) &
it Ve XL 5 B W DS VR VL PE R 28 (CTD/ILD-PH) O F %% Wik L 7zMahid e ve [H71:] 2007 455 H 7
52012 4E 7 H ¥ COMICA LA 7 — 7 VBRAS & T L 72 R PG 4285 601 12> &, IPF-PH. CTD/ILD-
PH O HEE & PHZWHD L O FHRIZOWVTHRAINEITHME L7z, [K5$]IPF X 199 #C PH &1 47
Bl (236%). CTD/ILD i% 94 1T PH &Pf1X 20 1 (21.3%) TdH - 7z. PH S WD BHE 5 1d IPF-PH
#. CTD/ILD-PH BECTENZEM. 4EH 65.1 =85, 59.1+11.6 (p=0.047). H: 40 %1 (851%). 9 Bl (45%)
(p=0001). %FVC (%) 64.2+204. 59.8+20.6 (p=0.34). %DLco (%) 32.0+14.8, 294+132 (p=043).
mPAP (mmHg) 296 +52, 292+52 (p=0.86). PVR (WU) 41+22, 37+25(p=024). mMRC 2.6+1.2,
25+12 (p=10) TH o7z Flh 3861 (81%). 1361 (65%) HFET- L. AAFHIH hIuil (H) 1& 298,
1191 (p=0.001) Td > 7z, FE#H O BB A OB IL 12 B (255%). 56 (25%) (p=061) TH - 72,
[#:5%] IPF-PH 13 CTD/ILD-PH & RE#MTHEENL VU O BH T R AV E OB 1274 % 00
B0l AEBICTHEARTH 72,
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IPF (6 (T B hfEIR & BALF gk~ 07 7 — 2 OFEEM

OFEE & 1 iz, ok R RN B8 AR e BE BRI Bl R
NN FRPE R B

IPF TS SILAE DA L5 2 6N THB Y /NI REERLM ST & OBEAER I N Tn 5
A HRIEZ L IPF 2B AliEINE & BALF &gk~ 2707 7 — 2 (Mo) OB % MGk L7z, [J5]
2007 4F 4 H~2013 4F 3 HIZH4BET SLB (2 & - T IPF/UIP & Wi s 17z 101 Bl & HRICERKRT— 7 2% 5
MECIEEL, 07— T IV TOREIIRE (PAP) & B# - 2IHH % M3 L7z PCWP>15mmHg OBl
BRI U720 [RER] B2 bt 76 1 25, 4F ik 64 %, LB % 78 #, Brinkman Index 634, KL-6 1359U/ml, SP-
D 221ng/ml. Pa0.822Torr. %FVC 86.3%+ %DLco634%. BALF FFOUFFER 1.3%. 1) 758k 6.2%. Mo
90.3%-. 4= Mo 1215 % &gk Mo 1 36.9%. 6 55 41T #iflE 605m (3K SpO. 85% ) PAP 16.3mmHg, PCWP
79mmHg. CI 3.15]/min/m* PVRI 208.7Wood/m*, .2 ®f#H7 ¢ PAP & Brinkman Index. &8k Mo. PCWP
MPIEOMB %, PaOss %DLcov 6 5 MATHEEAZ R OMBEZ R L 72o £ZEEMHTTPCWP (B=0.843, p<
0001). 6 7;MIAATHEE (B=-0007, p=0001). %DLc (B=-0.050, p=0.002). &k Mo (B=0.036, 95%
C10.014~0.057, p=0.001) 25 PAP L #B &R L7z [Riaw] IPF/UIP \28 T PAP A3&#k Mo 15 & Bo
LTW5bZEDRBENT,

OCT TYU/N—=ZUEF 1 > ¥ % 58 f A BRI N I EAE OO — )

Om  fHs A R—R8 B B & LK. HA 5. A Dk
=il 1BV RN B Ak SR I RN
WALKR A PGB Er IR

FEBIL 35 D Lthe 17 MY = — 7 L VEBRE L BTSN, DB 7L F=va TS Tni,
2005 4E6E X ) S7VEREIPIE R 2SR L, 2009 4E 5 H SRS B 0> 7260 U FL 2 W35 o DB S IR T =R
W EE DS 59mmHg & il & MERE DS B b L7z f0h 7 — 7 VAT, FHIEIIRE (mPAP) 34
mmHg. ‘0MRE 341/ min/m? M HEHT 508dyne - sec « em® & BIEHE I RE S Bl BRI & i+ 5 (PAH)
LW, X7 b 120ug/ HDBMGE %> 720 EOBIIHEAT L7265 T 3D (OCT) T, EfE
35mm L NV ORTEIIR O BIREE IZ IR %2 320, WML OFT R E FIHE L o7z. €DK, 707+ A
7 7 X Fa 725800 2 S R & fif 7. 2009 4 11 H O FEHili¢ld. mPAP 28 24mmHg &K T L.
OCT THigRY EF7Y ¥ ZFOFERHRYEZ RO T2, TOH S Rz 2 kE L. MZ T VT F7 4
60mg Z BE L 7262010 4 8 H12i& mPAP A% 19mmHg & IE4 1 T T L. OCT Ehli#iREE R o Ro
Eo bW FHEHDI OCT 12X 2REFEIZE T, PAHIZBI AHBIIRY €7 ¥ 71355 % BRI UL
LGl LAFA 2 L 2RIET A HHEW—F &L E 2, 5T %,
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EpEEENER U /- Eizenmenger FEIREED 2 HEH

OXE M, A ZZ0 i A E 'Y wiIl EZY W ETERY
I PP MR R
VAR R S B LRI PR B A TR B DR BR e PR

VSD (GLZEMRERIERE) %2 X—Z & L7 Eisenmenger FEEREICH L, Nt v VGBI EMNTH > 722
JEBI 2 it %0 JEBNT 64 5B M. %9 30 4ERT & 0 O EHBEKIIE (VSD) 2 8 S LT 7z, 2010 4EHE1T
ENAOH T — F VB CHBIRIE 97/29/51mmHg & Wi E 220, XT3 72X b+ b7 20Nk
STz, ZOMH, HAICHERBONAEL 72, 20134 L ) Kt v & V#5E ATV, EAKIX
WHO i g Ifit 7338 TII—11 N2 L 6 70 I #-47 Tl 344m—405m o3 L 720 Dl S s b C it i
BIRE D 80mmHg—63mmHg ~e#E L T 5, =2 HDIERNE 57 it AL ) VSD E3Zlrs T
WS, TNE THEBIEI 2R h o7 2012 4FE X ) BRI, HIEFEEAR TS X912% 0, 2013 4
2 HUERERIEE DS ) BEEzs Lo DB S RE LTI OSPBRIEICIA ., HOROILREH Y, £
DRDFEPHGE 2 R0 400 7 — 7 VKA TRBFBIIRE 77/36/58mmHg & Bl & MLFE O L TdH -
Too AEBNHT LR & > & 38 A Tl M E SRR 038 TTT—1T ~2c L. 6 0BT 260m—380m ~FH W12k
H#lL7e FRL2REFADOERE Y Y VBAGORREZET OB EZELZMARET 5,

AL E B U BRI BRI S LA

OV Zaidy. By R ¥ SAY. B RERY. B B=. ik AN
EV O
U BRIl MLVE B AR, A ORI B PR

EBI] 52 otk [REEE] BF : BIRIEHLZIET, B « O ZEIET, il « Wi A © 4 Bed@berh. [+
Fr] TREEIE. B [BUREE] 2007 4E. RUER IS CRREDIRPEMI S ML (PAH) L2lish, 703 K,
TYTVRYY U VIVTF T 4 VR EONIREIIG, 2009 4, LEMEY 3 v 7 & ) R EIIR EEE (LMT)
12 99% $eze % i8> STENT A3 S 72,2014 4F 3 H M PBRISHIA S 1 2 A O EHE AR L - 72,
ABEY4 HiZ mPAP47, PAWP2lmmHg, CI392L/min/m*<Td V. =— A%¥ 2 BEONim MU iE % 2 L7z,
JeA DOWIRIZINZ VST 5 2 2 ) LI OA IR 2T 3E Lz, O a—Tld, AT 37%.
HIBESE AL 2 SLO A REPEZED o 720 CT Tl FWRMEIRILE (47.7mm) & RO Valsalva
BIRHE (36mm) % 454, AT KBRS ¥ ClEAEEIR 3835800 STENT O FRAIERO R A > 720 54EHTO
LMT #7221, MEIIRIEIRIC X 2 W EIIR~ O EHEAE IR & % 2 720 45 16 9% H. mPAP38, PAWP 17mmHg,
CI322L/min/m? L LEZMERA L. 4 189w HICBRE Lz [KaE] &zt PAH & A5 Valsalva i BhikH
A L. BUBMREELAEZE L MDY, WOAEE R LM ARRERN EE 2 5,
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—igERE

B iREREREREICK VBRI SMEZ Z/~0 /=14

O = WE EIR. HE e A% sehl Bl BAL K 833 mA &l
NRORK R DT A AR Y

GEBI] 80 7%, Ztk [FFF] SR, SHBERRK [BURE] 2012 4, BIE TR E IS T#ER LG, 2013
A 8 HICEEAR, 10 7127 - PR A3 H B o BB HLRE X B IS TO B, (BRI T-L Al E) %
RO FRFN & ¥ F &) ZBAHNT L Y — HEGEEGR 2 580 7225, 12 HICHEE L SN H 19 <480
ABE & 72 o720 BMBEL T O — A TIZ, AORIEK BEOZRAMH. L5 - 4 EEKA 56mmHg
&Rl DT R 2 B8 720 REBIIRE R Tl el B IR e 2R 220648 2 5RO 7228, (OHIiE > » F Tl
AERIBIMITRA RS b oz FOH T TEMBIIRE 43/15 (25) mmHg, FiBIIRELAE 14mmHg., Alig)
MRiE AT, A EIERIR A & EREHIRNI A ) M AR S, EREIRORZE AL 964% . MR LT
W243 TH o7z HEWTOMKAE LA IR BEE.LZI—TH.LEHRBRIBEZED P72 L
A5 ER I ERIR R S HAE (2 X 2 BB R VL v U5 & 20 L SRS ERT 2479 FETH o LB
B, B ORI SAA A Bl MUEAE 2 £F 5 B TR I B IR 2= T B e % 2B 21T ) LBV H 5
EEZ LI, LN EL A GO TIRET %,

1N Iv— > BRI AL 3 R 1 5 SERI AL L A EE HET B

AR ZHOBR R B
FEI ST AG BRI e > & — LI AE PIRE R P i 9 B Rk

HIY : — MOS0 ¥ 7 =RV ¥ g YRR R R MATENE & LIRS ET 201206 LT
B ZERE O CUGE X RAYARF O D LE T X Y I % 29 %5, CTEPH BEICB W THEFAlT & IERIF 3
DA TN — VEFEIIRIE AT (BPA) OE BNl 756k & A b33 5 B UIRh . RO MATENRE & D4R
EAHTH %o

Jiik 2 FEISS 0 CTEPH B THEEIN O BPA A3Hi4T S, 222 2 ORi#4 TOMiES) £47 588% (CPX) @
M7 S M7z #ide 22 FEBT (66 + 10 =F) THIA & + #4211 X f#\#T 217 - 72, CPX X BPA Hi & # % BPA #(35+
4.2 8%) \ZHEfT L7z

HL : BPA 2. WG] (SPAP) R ONSEMREBIIRIE R EHAREIE. MR, L (TPR) 134 TH#HEIC
3% L7z (P<0.01)s Peak VO.%X> VE-VCO: slope. # K:EB 5 (peak WR). AVO./AWR. oxygen pulse.
RS & THEICHE L 72 (P<0.05) . EE 22 52 BPA £ 1 HEINIC CPX 2517 & 7172 10 B T O
HrTd peak VO IZAEIZEHE L TWw/z (P<0.001)s Peak VO. & VE-VCO, slope ® & (31 3 B2 22 il
TEREFRE (sSPAP, TPR) 0L AEMEZ/R L7z (R=047-053, P<0.05).

fEam 0 BPA 2SR R 2 & MATEYRE & BGE U CHEBIMT A E & xR 2 QBT A AR S iz,
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DIEEIARRERICH (T D/ N0 —  EREZER AT O R
Ok B WE FaY, KB 20 B #EY IR BT L 1Y
il e
VEIIRAEEZINER A& L G B A R

[Tr5] YRR I OB A e e AE (CTEPH) O FHRIIARTH 5, i4E. CTEPH
2R 5500 — VEFEIRIZEAT (BPA) AYEH S Twa 5, [WEEIC X 2.00EB A (CPET) @
WA I,

[75:] CTEPH & 9 44D 9 5 BPA %175 72 4 5 CF¥%ERI 64 %, B 1 %, K3 %) 2BV, H#
Hif212B1F 5 CPET D#kigiE » Miat L 72,

[#& R]CTEPH @@ Wi ix mATEIRE, Wil >~ F. BINMBINRE L 2 V720 £ TOREICB W THE
i B MU G 3R] * 7z (PDES FHE# n=4,. = > F& ) Y ZHEMEGE =3 72 2% V5 V7«
ViFEAAn=3), BPA XV 4325y ¥ a U To T, MBMIEEIIES £y ¥ a v THRD A, KA
B X 2 NN E B B 2 B L 729ERE 72 20 o 720 MBI IR (2 A 80/24 (45) mmHg 2 & 1% 54/23(34) mmHg
BT L7z (p=0.014) CPET 52T VE/VCO: slope 24 AL T L (0.0467—0.0392, p=0.043).
RC A TD ExCO. 3G 2 LA L7z (264—31.7mmHg, p=0.039), Peak VO, & EHMHMICH 572 (130
—14.6ml/min/kg) . A% T EOV XD R - 72,

[#%5E] SEWIEPIED CTEPH 143 % PBA 12X 0, EHHARE. HASEOLENPRHETE S,

1B AR AR MRS I FEAE (3 L 2 7 > BB H61T L 7= 1 B

OFM  #—. Pake  fw. RI FPRL & MIEL B RiG. P AR, US B,
SR N 24 /T O iy 4
JE B SEIE B B BE IR B A PR

P2k AR ZE R AR B IILEAE (DY CTEPH) 13AREIIRICZRAL L 2z ke 2SIk S AL, Bk%g - %% & 725
CETHELBLLEDTH b, MBHEELL TV DB 72D I MR TEERE O FIIML L FAE SV — VBRI
BT (LLF BPA) 72 EDWHHICE D . ZOIMATEE - FPROUENNFFE N Tw5b, 40 CTEPH O EFIC
BPA, A7 ¥ MAEZTW R R MATHENTHETH - 7-ER 2 R L -0 THE T %,

FEBNZ 78 Y . CTEPH. BPA & Chbkabert, IFCREEAL 2 FRO AL L7zo H 7 — 7 VAR Tldhifi
FRIE 80/30/47mmHg & Ffili T, MiBIIR IZIXPHZER T 2 2 BGR0D 7272 BPA & JiifT L7z —#OPA2IIN
W=V TR TH o 7205 WD KX LM OBEI NV —VIESRD Y a4 VEEL, i S
Neholze WV— VRS TH L Z E0b, AT Y b2 H0b Z & TMATHENTREEEZ, ATV
I (Express) 2 #8# L B 70 ML e % #5720 CTEPH Tl H /3 )V — YRR IS 2 BOS I3 BIFTH 5 A5,
FIEBID X ) 12N — VERO A TG E DR D N WEEFNIZ A T~ M EEIC X 2 MATHENGRT
HHWHEEDD %o
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) CIRERAEREZ S L /- CTEPH (Z339 5 1 F1iiHl
OfiH A—" ¥HE BOA”. EH O FHHEY. 885 RV, N KB, #EE w1
FER  E—HRV. FRE  HE—U. BE GERRY
VIR DRI VR, P TR EE - v 7 — DI 4

FI=N=R
H 2

P U IREPURIERERE (APS) (2 & 0 BEFEMA S & 5 U 7208 M ik ZE A P il v i FE S B S ek L C GBIk Y
R BRA & BT L 7zo AVERAHEC BT ZEN 2 HET 5.

IiE 5

38 i B Mk AR ZEARPERG B M AE . APS I2x 3 A AEEMFEH I Z B V=TT v Fa7 75 v b
ANIFYECHUR B2 ) aTa T 4 v I HikaE TRk, APTTI7.6s. 45 8 INT- 9% & &tREIMA T H % %
Dz HT—T VAT PAP 83/24 (43). PVR 678dyn.s.cm”® WiIBFEIR D F 32D ZEZ D 720 B
MR (114,000—67,000) % 58720 HIT HUARRENE 2 i 72 Ui B IR N R Bl i1 7o ASREBICTlE ACT
DILR L T 7272 N TLDHi R IEAT I L2 X D ~ox) VIREZHIE LAY ¥ &85 U izo AUl
BEli R % AP L7225 78 % 3 I TURIZIRIM T BE T o 720 FMTIE A ) ¥ DAL CHUBt e E 2 17 - 72
A MM (24000) % 38672 #i#% PAP32/6 (15). PVRI148 dyn.s.cm® & c3 Llit4 1 4F THligE:
HED I & 78D TV e\,

L S
ARNi=]

APS 2 & ) AT BEFMRA R & 2 2 HEG TRIRRREO T =5 ) ¥ ZIERDPLETH L, TRHE
ARRAL - TEHRIC & 0 IMVNORAE % 86 HIT & OFHISEHETH %

EEE 1814 il 0 42 ZRAR 14 il 55 I [ OD F TR HAIR E (S U 7= —EBY
O4F w1 R MY W WY Ak ERY I Y B BN
m YL R R KEF 3P R &

RPN LN SR SN I T R

FEBNZ 61 e cthe 1997 4RI SRR ZEAe & F89E LA HZ i Il Bl IR IMUAR B el 2 AT S M7z 2 DRI Puse
I A UM THEIEEDT DI T 725, 1@l A ZE A E DFEIR AR 2 1ISHEAT L NYHA class III-TV Tkl S
T2 2014 4E 1 A X 0 S VEwEnpm e e, BRI 7IE, BRI 20 &4 DA SIER OB 2 520, flibe TR
BB B IR IMAR T e % MR S N2 3B IRED O TARR TH 5 720, Y THiBIIRIMAAR M (pulmo-
nary endarterectomy ; PEA) #4179 Jét & L Clizbi & 7 o 720 ABEERIIEEHEN) 2 WD ST
WIZHBED LT NYHALV ETH o 720 ABEBIHEEIR G L MO 5 12X ) 25 IREIE4 12
UGB TH - 7208 Ol EZ YR L. B 29K HICTR T AT/ — Va2 Bt L. &5 REOUE
EBEERRANC CRIBAM O T b T — )V & 475 720 85 45 9% H I ENIR & % % §i 17 L PEA TR TH > 7255 5
47 95 H B 1S 220K BRI O DI IE & 72 o 72 ARV RN BRIF A 3 % & SEIEBRA 2200 & OB I
EOTIHCRFEE % o 72, PEA 121X CTEPH ORI FHOUHEAWIF S T 525, 4R 4 X Tk ]
%D CORBICE BIER 2 BB L 72720 Z ZIERIHRET 5.
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N FZXF > Cre ICL 5 TGF-p Z2RGIR KIS MELE = #HH]§ 5

OB ", /AVBUE  Adam? sl =" Ak B
VRS RS ER A BNR R PRI RS R A B I

<HEH>TGF-B 7 7 IV —D—> BMPR-IL {5 A MBI IR VN & i (PAH) OFREICH S35
APAH 2B % TGF-B DEENIARFETDH %o Ml IR IC RIS 2 EEATH DY + AF ~ (Pn)
28 PAH BEZEOMENIRME FHEHAICEEICEIAL WL L oHENRH Y, Pn 7T E— 4% — Cre-loxP
VAT AEHNVIZETFTVTIZPAH FELLTICBWTOAR T V74 ¥ 3 FIVIHTBIIR LA 0 5~ 0 &
EFAADTEBRMEDSD 5

<F L RER>Pn FBBUMBARRMIC T8 TGF-B =75k % 2 v 7 7 + L72% 7 X (PnCre/Alk5flox) % Hl
W R A EME I S T E TV & VR BREIEIE 10% /5 38 M O BT 12 A R IE, A SRS X Ol
BYIR ORI ZAL % 57T U 720 ARERSE IS & 0 M8 A B X OV Il S8 PHARAE( L % 32 72 PnCre/Alk
5flox TlE Wild-type & K LARESH BT L TW 22 AEBEECHR /RIS Z RO L0 o 7.4
#9121 PnCre/ AlkSflox 128 W CHTEIAR I A AR B X OIS & PRARHE AL 2SI S T 7z,

<HEHRE > AR R R B X OIS EE IS B S TGF-B ¥ 7+ ¥ 7 ® PAH FIE~D B
HaRLTBY, BB —7 v M LTOAMMEIRIEES LS,

IRt 2 & BHBIRNETFRGD BMP & U L ADIER

Ot FHfIY. Foe sy Y XYl B 5N B TAIA N Y
Oy RL 9% XAy IUTLAN NvxY Ty r)av s,

FAL TR—L) FULsy o5 s RY

URE TR B IRBEIRBREENER PRI RSB ZENEL 7T 2y v B RS AR PSR S

Bl s LS CTRAFBIIRICBIF A 2> F&) v 1 (ET-1) OGA» e LCTB Y, /20 ET-1 gD L
AL TWw%, BMP2 BlZ7k (BMPRID) OZ2RZ BAM S IMERE DO FEREICE G- LT b 2 LMo Tn
Bo LD LGRS ZDRBERIZ20% BEEIZE EE 5 TWAE I ED S S 2DBHIKRT-OFEIESEE ST
Wb, SNHDOZ NS, TV Kt YO BMP ¥ 7 F VADOFE LR ZEO v MlBhIRILAE 55 2 i
W7z,

BMP2 i3 BMPR OEY#E {5 TH 5 Id]l ZFE L7z ET-1 12 & 2 RiALE TZ ORI EIZIRGY L7225, X— 2
SAVERBRLTRBEMTH 720 BMP2 13494 7)) ¥ D1 @3, B X OHIBLHE 2 Pl U7z KRR
D ET-1 12X BHILEIZZ ORI E 2L ST, Vo lE) HilkED ET-1 12 & A HjALE Tld. BMP2 (2
XoTH 427 v Dl OB, B IO IZIEE ST,

ET-1 OFLEIC X D BMP2 ¥ 7 F )VIGMBBEE B L B ORI R 2R L7z SThH i Idl o%83 &1
MOBBAEG L TWnbEEZZL N,
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p53 & MDM2 Bz FZEDEBMFE T CORMMIEIETENDEE

O X G RN WS AV NI NI = B I /NI S L Y/
VEIRERL R AP A N R PR RS I 2 R

5 0 COPD BB DML TIX pb3 BHDEIAICHE L TH 0 . AKEE R R BRI X 4 ik o B 5l <
TRMN=VAZHHLTWD EHEIN TS,

HI® : p53 B L T- 2 R OKERE T COMBEMIZ O W TORE 2 BT 5,

77 pb3 codon 72 BIET-ZRIDOWAER p53 BInT-HBAL72RY ¥ — L BRA pb3 #Hin T2 DO
7 — % AERK, pb3 & FE72 72\ pb3 null cell line ICFEMRT-2#EATAZ LI12X D, CSE, KERREREE T CToE
BFERNZL BT R —V ATV T FVREDE W Z G L72o MDM2 2B L T & BRI MDM2  309SNP
A EUEME T2 AW L. MDM2 BRI & B WA 7 & —%2/EK L. MDM2 ® 70 E— % —ift% v o
77 —EEEHEOWUELXTH I LIZX VBET L7,

ki : pb3 codon 72 G A FRIE C AR U T BEISHIN RS 2SHIH] S 4, MDM 309 G 8513 T 2812k L
BT O E— & =52 B LTz,

%% 1 pb3 & MDM2 x4 AN & D KRR F 7- B2 B diiliifg v €7V ¥ 7 25H S LT 2 BEMEAS
RSNz,

| OR9-4 |
HERY T f
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BEERSMEETIVYY XCH T 2HHMER R EEREKR
OB 25, Wl & I8 Wl PR AARER. BIA WESE. Il A Sk k.

[ SN T e

TR R BN IAs NRL

[ ) Wi s UE B & 7L O T, SUS416/hypoxia B 7V TlEH EECTAS U] 3 1 22 Jifi 5 MU AS A S 4, i
AT e NI IR AE & FRRZ A B SIS S &2 H T b, Lo LESH L 72l
Bz MR D R R PRS2 W COFEIEI 5 22T \ve [HIY]SUS416/hypoxia ¥ 7 AE TNV % FvC, HiliE
M HESE DFFRETEHAC BT 2 Ml MO %E 2 H 5200235 2 Lo [HE L k-]~ 212 SUS416 % )%
THH L 10% BRI L 7zo ~ 7 AN 2 BER LB CHE—MIfa~3 8L, 70 —3 A4 b X b Y —I2THE
BrL7zo CD31 Btk Rz i 3 81 £ COBSHIH TRl S — B L T L Tz, B iifhEs S
ATy A% 72 ME TN U 72 48 P9 B2 I L Itk s AR PE D b o & HEE & 7z M P Ml oo v
1212 CD34 % c-kit 2 L0~ — 7 — 2RI L T AN DH 1), SU5416/hypoxia 12 & ) 25 DML
BB L 7zo #5551 SUS416/hypoxia (2 & % BREM & MU € 7V Tl Bl M N 2 MR Z o B8 AsHE & 7>
TH Y MBI & i LT Z DA K & Ao 7o TAEN S L IE 0 95 RETL R LR H A2 Pk o 1
BN ETEHRL SIS L T b 2 EAVRIB Sz,

RSN BIEM BRI SIEEIC 5 3 FRFART

O H— Wil & s B B Az, g B ki @
WKL v & — KRR

E (]

INVEISEE DRIV /ARG B IR PE B B M (I/HPAH) (2381 538 6B X OB HLE] 0 B Wik Ja 5
BHETFHE TR T OB 217 - 72,

itk

e CREBEILE L 7z/NEISEE (<18 %) @ I/HPAH 81 #5 (IPAH 61 1, HPAH20 f51) O Rk DEIR 7 —
7w v, FETHIB X OB R & A 50 2 5 BRI FEERRGGS L 720

Hak

FEBNE19BITH . B D 44 (1~134) THREL Tz, Mifhislix 36, A44H1E 59 HlTh -
7o HEAEBIE /BB O T, FERERFHEREO UL (9 7% vs 8 7). R (M; F31:28 vs 13:9). HPAH
(13/59 B vs 7/22 B1) \ZHEAIZFRD %D > 720 HFBHED brain natriuretic peptide (BNP) fii (46 vs 373
pg/ml, p<005). HHlH T —F VREIZ BT 2 MmATEEE O i HEPTaE 19.9 vs 274 unitxm®, 0MR%L 3.0
vs 24 1/min/m? pulmonary arterial capacitance index (PACi) 0.81 vs 055 ml/mmHg/m? p<0.05) Tid.
PR/ BRBIC X ) EETdH > 72, Cox /N — N0 Tld PACI 25, HH % P4 F RIKTFTdh - 72 (HR; 056,
95%CI0.07-4.4) -

e

NEEIZSRE O I/HPAH 2B 5 VA BIKF 132 W BNP i, B S8, 0485 PACITHY., 2D
) B PACI Sl b AL FHRTFRET Th o 720
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FERMFFH PR KTBIRIE IR (C & D B iR S IMED 1 5

O/RNEF Y By e’ B @Y 4k BV, 4 GRE3EY. = ZEY. R WY
SRR BRI R IR 390

VENLRE R TE Y v & —EBRE R Y ELRE R TE v 7 — AR

YENLBCE BEBITTE Y 7 — IR

] B RVEIFAM IR KOG BR 485%% (CEPS) iR ETH 0. Nice P TIIER I N TV RWAL FIIRNE
LT (PoPH) OEKE %%, [FEF] 555 K. WM EECkpi, =3 — I TRPG=77mmHg, A4 7%
JE K #EE A5 IPAH & 2 L. epoprostenol (Epo), sildenafil, Bosentan %3 A, A 2 7 HED.LIE Y 7 —
T VBRI, ENRE X LR 1L L Tz (m-PAP 18mmHg, PVRI 1.01 wood * U * m? CI7.951/min/m?) .
2 1% Epo 3 ik U7zo 1ARER, DA 7 — 7 VA TR BN IR O FF 5 % 528 72 (m-PAP 31, PVRI
298, CI17.05)c & DRSCARELDOYEMA 5. PIIRMGES MUE % Bevs, JEERER CT X CEPS & 3Bl Sz, IF
WRNRDOIEE A BRI Td o 72 Z & 205 CEPS Of My 2 T L 720 L2 LR d m-PAP 60, PVRI 2047,
Rp/Rs=078, CI254 TH V. Epo ZHEA L7, HiMlOREKEG& (20ng/kg/min) T MBIIRE O IEF
LiZO 5N, BHEMERTH 5. [FHICEPS (29 PoPH 13, £ DK % B LT iud, MighikE
X EHT 5. MEIRD remodeling D AEFTANE K & % 2 5, remodeling 23479 % &, CEPS %MW L7272
FCIE. PAH IS L, RIS, RUNGEESFHRESGET AW REED D 5.

BAZRMEOCRBORIBILY 4 XA S MEREIC R IF T RETME
Ol fEYs A BEY. M8 AN g BAY SR B, oo s,
AR RV, A Boet. W HAY CPH
VRO MR RO ARE, 2 AR R R e

FERMDRBIZB W TEL MK Z A LG ER~OF & - TR 2300 & MUEFBRERF & L TaIshTw
%5, FEBINHRET OB DR KIBILT A AR ED L HIZHELG LTRSS v, FA 13T RS
MEBR 2 R CREER L 72 0B R RABEE (ASD41 A) &.LZEdBERIEAE (VSD8 A) O MfTE)EfaE 2 KIESL
P A X - BWIRAER & S BT L 720 ASD - VSD B D4ERRZ 622, 56 6 %, KIBILY A X3 3.0+
04, 1.6+06cm2 TH V. FHIFEINIRE (mPAP) 1 27 +2, 33+7 mmHg Td - 72, MisiEABEEIEZh
ZN 1560, 4 61TH Y, 5B ASD5 BIAKIEILY A4 XIS S BiE T & LU OB S BRI L
72 mPAP & BWEHERNIMPER L D MBI R SN d o 7225 mPAP & RIEFLY A XM A S
(r=0658. r=0903). & <12 VSD THid THWHIBEAE b7z KIBILY A X (x) @ mPAP (y) (Zxf5
%A sid ASD Ty=26x+139. VSD Ty=1025x+162 T 0 . A 5K 72 mPAP25 Pl b & % ¥EE
RAAFLY A X1% ASD T 4.27cm2, VSD T 0.86cm2 T - 720 it MUTEISAE N 1S RABILY 4 X ATEHE 2 HE
W7 LTl &, SFICERPBEMEERTIIE W /NS B KIBALTHIEIMEDSEREL LRV,
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s ME % £ 5 OB PR RISES D H 7 — T IVEASHIT D /aER R
O BN, Bk Y. AR IR 1R RE. & B0 KRB B
WA GE. A -3 WHE R ghE i
VR IR R BB B T v 4 — PR LRSI S BR A A RS, Y B IR A BR R R
R LR A7 B AR AR

HFH] OEHRREXIE (ASD) BEICBT AMiEE (PAH) ©% {En#PE T, ASD BHSH#% I Ul Eh
IRE (SPAP) OAELRKTZ2RBD5LEINTWD,

[Hi] PAHOAMEIZ X Y, #4757 —F )V ASD S O BHRI R IOV THEBRF T2 2 &,

[53)] MBI CTH T — T VEFEZITV, BEELT 2 — K2 T 1AER OFSBBIZESTRECTH - 72308 H: 194
#EB] (non-PAH # : 143 . ASD-PAH # : 51 #) 12BW T, Lo a2 —KNZTHERE L 72 sSPAP OF%E 2L
B LU LOREDOTEEEILIZOWTIHAL 72,

[R5 5] 3BT TiREE 12 sSPAP IR (non-PAH % : 30.0 +4.8mmHg—24.8 +56mmHg ; p<
0.05. ASD-PAH # : 50.1 £94mmHg—345+115mmHg ; p<0.05) . 1% /A ZE 1% non-PAH # : 0.97 £0.19
—069+0.11; p<0.05. ASD-PAH % : 1.20+0.23—0.78 £0.16 ; p<0.05 & IEFIL L 7=,

[#%%2] ASD-PAH #Z. #45— 5V ASD BIgHMHI2 X V. non-PAH B & MDA AW TX 2,

EEMMRXREICE TS 6 FESITEROKRERTF DR

O s S8 SO, PR A0, BN SREI. SN s, B0 82
AR BB, R HEMS. R RAY. AE R

VALY N E ) F— Y 3 VR P AR BT - 7 LV — PR

VY ) AT 7 —KRFEYNEY T 3 Y

[Hry] R (IP) BEICB W GEBIHA OB EN I 2 MiHE o cid v, 40, IP EE
D 6 5 TAATEEE (BMWD) B 2B ERTICoWT, Mkt BB bz &wmz, EmishikE
(mPAP) % 6 74735 (6MWT) Bro.0iEioZ bs (AHR : max HR-min HR) & &0 TGS L 72
[xFge & 5] w53 IP B 134 1 (4F#h 66.1 %, %FVC 820%, %DLco585%) Th -7z, FHliEHE X
6MWD, 6MWT @ AHR & & Sp02, £lo7H 7 —F VIAIZ X 5 mPAP, Mitkiets (FVC, DLco), K
BRPUEESG 570 (QF), W) (MEP, MIP), FMFRAEEE (mMRC) ZMl%E L7z, 6MWD & #%468E & o B
P2 Mead L7z,

[ 5 ]16MWD 12373 5165+ 114.3m, mPAP 1ZF34 192+65mmHg TdH - 72. 6MWD 1Z FVC(r=052),
DLco (r=060), #M SpO2 (r=037), QF (r=047), MEP (r=044), MIP (r=0.40), mMRC (r=0. -
55) B L V" mPAP(r=-0.34), AHR(r=049) & HFELMBEZ /R L7z, FEBEFESHTIZEB VT 6MWD iE DLco,
QF, mMRC 3 £ 0" mPAP, AHR (R*=0586) 2S3iHHIEH TH - 7-.

[#5EE]IP B o 6MWD (2 hlitkne, TR, ®ARSpO2, MRKEEZINZ, mPAP X 6MWT R L%k
DEACREASL L7 BB N T CTh 5 HATRE S -,
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B S M SE, 6 43 IARAT i EE, CPX

TR MEIIRVEM S IERE (PAH) &, EEIAGEIET L5, EEIAGEOIRE L LT 6 545417
HiE (6MD) 2 SN T &7z, DMES MR (CPX) &, 6MD & ik LEN /- BB REORAE T
HHN, ZLFfTTbhTnin,

[BH®)] PAH EFIZHBWT6MD & CPX OEBHAREDO LK 2452 &,

[778:] 503 PAH B 17 % CEI94ERE 55 %, M 53%. Wik L 3 » H#%I2 6MD KU CPX # ifT L
720

[ 5] B WrkE O FHMiEIIRE, peak VO2, 6MD 134 4 465+ 128mmHg, 14.3+4.4ml/kg/min, 349 =156
m Tdho720 37 HED peak VO2 & 6MD 12 156 =62 ml/kg/min, 361=175m T - 720 ZWiks o Ml
HPL L peak VO2 BLON6MD ICBI L Tlix, WINDHELMEIEED LD o720 L L, Ml & i
KEFHRFOMEFEIR S L OWHRIIE L, AERHEERE RO (r=-0607, r=-0617),

Ui am ] PAH 12 BV 2 M A K0T, B9 ISR R R O R R IR & PRI (S K S & & AVRIE S 7z,

EHF RS NEOLHEHARK LT I SHEATSH > 1-—HB)

OFN @Y. KRB B#HY. R B8R0 HE JRY. i FP. 28 BRAY.
faA Y
DR AR AL DR - I AR, Y RS BRI T v 5 —

GEBI] 65 5% HvE [BEAEEE] 20 SR ARSI ZE %2 78 L. CABG JifT [BUWE] 2 F COAREIEIR
R0 72hs AR & O BRI & e BN A E Uy B L 72720 ABe. ABElE NYHA BRAE 54
275 Z 1., [>T 2 —12C LVDd/Ds 68/64mm, %FS59%, TRPG 69mmHg & .0 FERE. Ml M+ o it /B2
BdTze Fo BEORERREEMIER SR (FMR) 2 60 L Tz, EHIREAGE LM NoG .00 T —7
VR TIE, MEIIRIE 48/12(24)mmHg Tdh 572205 N> FZ7 Y v FIZ X 2 AMZ2179 & 88/28(48) mmHg
~NeEBH L7z BV T A= —Z H Wiz B Mo r 3 — Tk, 10W ORERENM 2T TRPG 1 28
5 87TmmHg ~N& B L7z MRS R 23ml 2> 5 30ml & FHIH 228N % 380 22 h o 7255, F41EFr il
L8 4 T V3 e B S5 780 7 & Fg RN S 284 b L 720 AER) 0 B 5 56 VM & M 13 FMR Tl 7 < JRIRREESE IS
XBWENBETHD EHB L, OAZOHRFMILE WICHRER ACE EH O E, LIKY Y 7 —
Ta v aRITV, DAZOMELR (B L TW 5, FRIEMROHEREGNC &0k U 7 8 B £ 55 56 MMl 25 10T o 9
TEIRAT. {GH ST o I I B A O I —2FHTh - 72,
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RGBS B T EAURIBE N,

#%E PGI2 B % AT 2 BENDBRBRELIE
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(H] BEER) OTEE PGLFE 2 B A L 72 lili & MU T AE B~ O R ESHRONEZ IR ) 5.

(FBIFA ] BIEE I & 2 Ml S MUERE O 60 MACEiE, PR 21T o TS, OAEELRD, 2
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7ol o IR B NI (2 D Wi 2 #D). P QKD FTHH . EHFRERL, HOHIR - FRED
A& o 2R & O HHETYE T E B RMESE 2 Sz,

it e ISR A L 3 o T I A PR SR LRI 2 25, T3 AT RE 72 726 b 46 L Bl fE g
HIEGIZ X B2 EAREOFKFEIZL ), MMELEROPIEZE I LB TEXBIERDNH B EE 2 SN,

COPD BENDFERFRAEF L L TOMBIRE/KENRELE
O S, foll B, (el 0P, (R PRE. M RIS BAN i
1] RN AN e
VT ST AT o R e S IR 2 ORI 2 A R

(Bt & HW] Kadk CT 2B 2 MiBhIREE/ KENIRE L (PA/A Hb) (X F4NGEhIRE & AR L. COPD ¥ED
FHHTTH 5D, MEEFK 41X COPD HHEA PA/A a2 K X5 2 & 28 Lz, MimiEREDADE - 5
B X COPD BB O FHRARKET-TH 5720, PA/A HiZ COPD 0 AEGFHTFHIRET & 72 5 0 fetEAvR
BENb, 5HFELIE [PA/A P EGTFETFUNTCH L] LAGH Ui S BIENIE %17 - 72
[JiiE]COPD 4k 88 4 % x4 12, BIEBMAI D CT & — 7 2> 58I L7z PA/A & P 0B & st
L7,

[R53L] BIZEMREE O PA/A I 074010, BIZHIIE 2098716 H. BIZIRIHICFELC L2 #1316
% Thotzo PA/ANZEFH+1SD Db (FEEE) . F3-1SD LLF (IKAEHE) . FRIEEO 3 BEICH T TP
IR, SRR R - AR CHRA RIS TP RARTH ) . SRR R - AUVEEEICS T 2= K
Jid 384 (95%CI:1.18~11.20, p=003) TH -7z FHRIC PA/A HITEEREIIR - ABEE <o HEICx
2EELRTHNTFTLH -7,

[#%:] AWF7Eid COPD BBF BT B FH TN T-£ LT, PA/A oA MM KE L7200 TO%ETH
%o PA/A IIWMEOTFHMOAL LT FHTHHETLELTOIAHTH %,
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PIVTFFT 4 IIVTHREMEDN &5 h - COPD &Hhfim MERE D —BI

Offie 88" #ili &2, R MY, & " iy K0 E B3RV
FE E OBHE oy
TSR G R R BRI S R TSR B A B I 2 R

GEBI] 67 e [F537] WS [BURIE] 252 4 4005 O S5 VEREIFI R BEASH B, 5232 34ERTD 6 At
[E52% L. COPD O Wi T AFERITTST 5 & HCO W, 201X 4F 10 H IR CRIBEZ5 L. MFIREEEERR
T FEV1% 56%. %FEV173% & BHIZePEpEsE, ot 2 — T TRPG 41lmmHg & 150 E AT L% 2%, COPD
EHLARLEE ZW LAMA BXOVICS+LABA WA L 7at 3 FRARBIAG. F4E 12 H WP A 5 AYHE E L)
biszd, 2o SpO2 80% B & AKIEFIMNE % 320 72 72 Ok 48 H IS URHE . [FRRE] Wik mekits©
FEV1% 54%. %FEV174%. DLco 55ml/min/mmHg. %DLco 332% & . BAZEMEREEZ2hI 2 DLco DX T
RO 7o oL I —T TRPG 100mmHg & £7.0HEMHT LA R 72, BiliiE > » F TRIBIGE RO L h o 72,
FbH T — T VAT RA 4mmHg. PAP 60/20 (35) mmHg., PCWP 3mmHg., CO/CI3.08/1.88. PVR 104
WU T& ) COPD &Pl MU & 2 Wro FEEOWBHICIMZ 7 —7 7Y ¥ YT F 7 40, HOT EA L.
HRAE R & KER R MU, (0= 2 —C TRPG 285mmHg & A /0EMAT RO Z B 72, [ER] v v7F 7 4
WV CIRIERN R A B 7= COPD & Bl hili i35 U AE O — B % 0% L 72 /R I SREfl & & 2. TR E 5%
AT IS T %,

B 3 B MR 9 B4 5 Bl EHRH 0L AL

Offifk  Fer, &8 —=. P &R AR AL SR 0 RF & R IER
AL iEE R A BE R

[t e HY] 48 3 BEAl s 5 (PH) (233 2 Ml LA O AR I A TH %o UFFTIE 2010 4ELLRE
HIESS 3B PH O 9 FICHE A YLRRA 2 0 L7ze 7 BRI RMERD 720 3-4 h ARICH LA T —T )V
¥t (RHC) #4772 TEORREZEHED THET 5,

U] B S A& DRI RRAEE 5 B, BVRIPEMI 25 2 5, COPD 1M, FENaPkAlizE 16l 4E#id 66+16
ey SEYBREIIRE 47 = 9mmHg, Bl 4EHT 11.1 4.9 W.U., BNP 1110 =764 pg/ml. Fifi lLA E5EA] 0 ih 55
AESBIBRTNTF T4 IVHAFL 1BHBY 5574 VHEAL, 201085V VFF 74V EREY 7 VPR 1
BN NVTF T 4N EXRT T A MEHTIT272.3—-4 2 A#® RHC TIXFEMi#IRE 34 =5 mmHg (p=
0.0095), M4 4Ht 6.1 + 1.8 W.U.(p=0.0017) & 3%, BNP 106+86 pg/ml (p=0.012) LT L7z, ##p
1 BIHDMEAS A, 1 BIDEOARE T, F 72 2 Fl TR EOMEZED 2,

[iEE] FRESS 3 1 PH ICxT 9 A MAFILEANI A OAEOUEZ RO 1205, 2 I Thi BB b BligE s h
720
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Langerhans Cell Histiocytosis (LCH) (&6t L /-FimMmMELED 1 Bl

ORIF ¥, AF M. Bl . &W A%, M BT, e M. Al %
I R e

FEBNE 70 B M. 20 K & D &AW 2R D K LTB Y 47 R ST AT 57 AR5 2 i L
“Cb\é SR 22 4F 8 A BN & RIS YR & 25 U AR SR L B S NAETBER L EAS L
o UIBEALRRGMBIZ L Tz b SAIMERO BYINE FFRICARBEE & 0. WEE CT A CIImiiEr. i
@ﬂ«ﬁu IR TREDE WENIMEIHRZE AL I L Tild S N7z DB IR £ 0 S IEE DS Wh ) 45
DA T — T IVHRAE % JitifT U ERREEE 3% SL/min WA T CFHAMEIIRE (mPAP) 36mmHg. &M 3 HEHT
(TPR) 104Wood HA:TH ), MR & GH8 T LCHICEH LS mTREE W Lz Y VFF 74
V60mg/HZ Bl L7z & 2 AFEHICHEIEROU®E 2807205 PEROAHLH T — T VIR Tl mPAP
44mmHg, TPRI.7Wood Hfi TH o720 SD2OIYINTFTF T ANNSEY T T T 4V, Kt v ¥ AEHICE T
& LIRIBBIED S 2 B OO A 7 — 7 VA Tld mPAP3ImmHg, TPR6.7Wood AL ¥ T % il
Tk, LCHICAPE L ZZBiEmERE 3 A & b, TN E L2 Iz THSE 3 %,

W MRS B S > 470\ > R SRR I3 T 3 A RRE

O #. KAT FZP Il #0. F| s il sEE" Kb R0, §E R,
ZE R PRE R RN WY

VR SE MY R BEDR BR A R, P BT R AR A BE U > A 7 2SR, ¥ BUHR R S M s e W 2 Sk
YRR R A7 g s e T e e A R

FEBNE 42 B e 30 IREITHE 7 > vy o ZAMINEARRERE & B2 S A T a4 FIBHEDEIGE 72 - 72,
Z D% D2 P R EEATHEE U, MBI & 7 o 720 YR ABERE BP 91/56 mmHg, HR 105/45 (LM i
WA TAZEDORFEILAZFW T, TR-PG70mmHg £ B TH ). L0 7 — F VBT mPA 48
mmHg & F5A %2580 720 ABE 58 BEAYE & S AU ITPICRE O BAL 2 320 IRE - B eI GHEICE S
MAERL, SV 22 - ANV F FICKBIEREHTIZI T T T4V - Ky P OWR, TR TT X7

J — VEHREHI B OBA I T 5720 4 T AHBO I 7 — 7 VA Tl mPA 29mmHg & EZ RO 72, iS5
2NN v AR RS ALARERAE A BE L 72 0l i ML L2569 5 PGI2 Ffbe i Es i1 X 2 163 AR 2 FEMc 8l
KL HMEIE R SHEA TN ER L ZO T 2IHhET 5,
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BMEMHRBEOHEREHTE ICH (T2 0EEFRREOFRM

OEH  HEBA =4 8 B —B Ol i R %2
VRO MBS v 5 — R PIROPRBEN RS 2 5 — R

I 2 S U SE DS SR 2 E PRARTH S L MON TV B MiEIMIERED A 7 1) —= ¥ Z it
& L CLIEEBEEMA DT HI 575, COPD R A X F & LT, ZRMWFTHEED & HEE S 425 WU 1)
MR~ EIERGE (TRPG) 2SHEIIRIT & (ZAHBI L v & W) 505 5, RIREMERi & EEcl, Mifhiz e
Lf:ﬁﬁ%%fm*ﬁf%ﬁfﬁ&%é NTWBEY, BIEREZ GO AZ ) —=V TREVPZELYD IS Tx
%ﬁf%ﬂ@lﬁ#%%M$4H@ﬁsz/ﬁ//ﬁr FVRE TN EBED S B, FEME
ﬂfﬁ B s NIz 36 N GER 6711 5%, P20 N) 235 e LRGET L7ze 2 ML EoBREAFTbi/:
%%#5A«2@.4A,4@.1A)aihfthNWGi4Minmmmg,xvxﬁz/wr 7
TRHM S 7= PR BIRIE X 232+ 7.0mmHg T 0, MHBEREIX 075 (p<0.00001) TdH - 72c TRPG=40
mmHg 25-FIRENRIE 25mmHg DL b2 P33 2 EE1E 85%, FFHE1L 78% Tdh - 720 2 LA L OMA ST
b7 BEZMENIRE L TH DR TH o 720 B S B E A bR 2 i UL IE O A # % HEE 3
H720DOFREEE LT, DB S EMRAICBIT S TRPG IAERTH A Z LM TE 12,

BRMMBEMEI R BT 5 ZRAWREBRETED FRAETF

O BEEEY KB et I S840, A 3EEY. M B Bl R
=i Wl ORI WHEY . =R BARE. L e

VRLIBEE R R AIEBR A - R - AU NI RE, AL R R AR - 7 LV — R
VIR A e A — R

[H ] BRI R 25 (1TPs) Tl &R A BEENC IS ESRE (PH) A3\ & SN2 232 DR AT,

FRARAT A X % PHISIE FINEWEECTH %o 1IPs ICBU) 5 2R AZEH LR (TRPG) JTHEOM

L7z PR %R, PH & BRI EIA OB IR R BRI % 752 L7z,

[53:] 8 3R RSB EIC X 0 TIPs & W S 472 100 61 (et 39 61, P34 71398 i) TRPG Z HHY

BRE L. M~ — 7 —. WGE, O o — AR 2 A L L TR

[R5 R] ZERMATTIX, 7V 7 3 . BNPfli. SP-Dfii. %VC. FEV1.0%. %FVC. %DLCO. AFE%

ﬁa\ LEAM., AN, TREFIREE. BFEhIRG IR R ME RS, AR EILED TRPG & A S M %
#2®, Brinkmann Index. SP-A i, KL-6 fH. =27 m Ui R B EE 1 TRPG & A E M Z R0 3, M

5IJ W% T H TRPG ICHEAZ RO T . LA =T Tld. BNP i (p=0.0001) . SP-D fiti (p =0.0145) . %

DLCO (p=0.0001). FX#IRE (p=0.0002) 2% TRPG LD L 723l HE 5725 72,

[#57E]1IPs 1238\ T SP-D &, %DLCO fikfii, BNP @&l T KEIRIEA AT TRPG Joie 2 Pl 3 2 iR T

o720 PHFIEICIE IIPs #E4T & AR IE OB G- H7RIE S iz,
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| OR13-3

IPF (Z& (2 FHEFEiiRE & FENAR R/ K ENIR R EE D BSE
ONK SBEEY. B0 HEZY. AR B0, Sl HEED. R A R I,
Bl B, R
DO B AR e g - 7 LoV — BRI RE, 2T 8% g B R RS R R

< B >IN HAMERE (IPF) 1280 2 FEMEIRE (MPAP) & BiBIREE/ KEMIREEIL (PA/Aokk) @
B EMRETT 5o

<KREFHHE>2007 49 A5 2012457 A £ TORNICYBEIC 3B\ TV MG 5 o #) [l GRAI R 12 A5 0 A
7 —F VA DT b N7z IPF fEB % 104 & L7z IPF OZWiid 2011 4 ATS/ERS  statement (6 - 726
PAWP>15mmHg OFEBNZERI L 720 PA/Ao i Wells & O ICHE > THIE L7z (N Engl ] Med. 2012;
367 (10) : 913-21.)o MPAP & PA/Ao R &M DERIRIEEE &L OB IZ DWW TRE 2175 72,
<AHEH>TPF % 157 B AE#G 65 . %/%c 135/22. %FVC782%. %DLco 56.6%) lZDWTHE! L7z
MPAP ®F-31% 172mmHg (range 6-40). PA/Ao lLDF31% 088 (range 0.62-1.28) 72572 MPAP & &
ER MR E RO 20 EiSIEL%. PaO,. %FVC. %FEV.. %DLco. 6 447l (6MWD). 6
I3 FAAT A SpO: (minSp0:) 7 & WNIZ PA/Ao e TH o720 TNHDORTZ HWTEERIBIT 21T - 72
£ 2%, 6MWD, minSpO: 2z, PA/Ao A4S MPAP O7 L7z Pl T & 722 5 726

<$FH>IPF I2BWT. 6MWD. minSp0: & & 12 PA/Ao i3 MPAP O L= FMH T Tdh - 720

| OR13-4
S PEMIIRMHE BE OB BIRMLE & BB DRIR

Of®E F—"7. &1 HZY NI AW, e S0, SFE MY I R,
SRR RN - 3L SNSRI - v

VEEEE 7 ) A N T 7 —REFEUNE Y T— 3 3 YEE YRVARBEFRRY NE ) T = a3 VL
VRN ESR BERE AR - T LV — BN E

HEY B3 MERARAERE (IPF) B O EE 2 A BHE SIS MUERE AT S, TPF o fifi & 14 i 1 E Bl il B
OD—HWFEEZOLNL., AW TIE, IPF BEOMBIIRIME & EBii 7558 O B4R 2 #ES L 72,

SR EFTE W RIIAOH T —T VAL I L, LHHR PaO2 A% 55torr Ll Eo> TPF 3% 98 B (41 FFH4ili
R 43 B, BRERROZSIE 55 B, 4E# 65.2 i, %VC714%, %DLco47.2%, Pa0279.7torr) TH -7z, #Hli
A0 T — T viRA, DB AR (CPX), Mtk 217 -72. CPX IZHIEHE VI A -4 TT
VRIS TR CllE L7, CPX OlllEIEHH 1, peakVO2, anaerobic threshold, VE/VCO2 slope,
VO2/WR, peak VE, peak TV, peak HR, #&{ SpO2 & L7z, EHM#EIIRIILE (mPA) & CPX, HlitkhiE»
W fiE & AHBEBEAR % wat L 72,

AL mPA EHBHBRZ RO 72D, peak VO2, VE/VCO2slope, VO2/WR, peak HR, #xf& Sp0O2, %
DLco TdH - 72 (p<0.05). LE=AEN T mPA & BRZRD=DIX, VE/VCO2 slope & kMK SpO2 TH - 7=
(p<0.05).

KR IPF BEOMBIIRILE L, EBFO V/Q I A~ v F%%K$ VE/VCO2 slope & 1B R R ifii |2
B LTV,
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| OR13-5
BRMRIERE O S HEHE & FHRBIREIC OV TO®RE

OKHE  #BH. B#10 Hz. KA 8 g . A . sl R
DAL F TR BRI 2R - 7 LoV — BN E

W] FRRTENIRMEE (IPF) (2B W CTHAIGENE AT 6 5 HIATIEE (6MWD) CllitkaE & HE L ¥ %27
Wz EHEINTWE, —F, MSIMER IPF OFRERTFO—2>TH 555, FHMEIRE (mPAP) & &
KIGENE & OBRICOWToOREIID 2w, [H] IPF 2B 5 FKGEE & mPAP OBRIZO W TGS
5. [Hik]20134 1 A5 2014 4E 4 A F CTOMIM, H.0h 7 — 7 VHEE & BARIEE&E % & &% sl
#WifT L72 IPF B2 05 e L, BB 2177, BRIGEIRIZS A 73 =% (A X7 U4h) 2w
7 HHE O a fidk. ST & mPAP O BRSO W CTHAMBGHT 217> 7. [K5R] JEFNIZ 32 61
(B 27 1), 4EWN665=5.7 @, BMI237+37, %FVC70.7+223%, %DLco532+237% (n=29), 4is
Pa0. 76.3 = 11.3torr, FFWz#E 2 4~ — )V (BDI) 7.0+ 3.3, 6MWD 476.1 +173.1m, 3B RAL SpO. 794 +8.6%.
7 HE O35 84261.1 + 32665 #:. mPAP 178 +46mmHg. HZASEMNIZT 7 HE OIS 4EIL mPAP
EADOHE (r=-0549, p=00009) #AH72. F72 mPAP X, BDI (r=-0429), %DLco (r=-0649, n=
29), 6MWD (r=-0374), #&{X SpO. (r=-0512) L HADHEZED/: (p<005). [#iw] IPF @ HRES)
HAINES M A PEOIREE L 22 2 W REMEDSD 5.

| OR13-6
R P AR B OB LA (D 4 1C & B SN AR E DML

O/ RIS AN s B8 0 AW B0 R MY = s,
AR B T RS, AR AT B0 Y

VAN N ) T = 3 YR PREZ DA DT 7 —RFEUNE ) T— ¥ a3 VAR
VRN ESR BERE AR - T LV — BN E

(12 U 1c] MW gese U PE S i e (PH) 12D W TIRITES L OWEN L SN TWAHAS, B
A (ILD) 1BV T PHAHOFETOLZHNZEH ORBIZOWTOHEFIZ R\, 22 CT45H, ILD A&
WCBWC PHABOAEIZX A2ZHEMEBICBIT 5 ECERG Lzo [5G & ] PR 25 4 5 A5 55K
26 4E5 H ORI Y BE 2 T M % 5F 4l 2 47 - 72 ILD B % 143 81 (FE#b 66.0 %, %/%& 91/52, %FVC
81.5%, %DLc059.2%) ZRHR &L LIz 5 bh 7 — T WVBADH R X ) mPAP=25mmHg % PH #f, mPAP<
25mmHg % nonPH #f & L TR ARG L7z, aHlEH IZMit%aE (% FVC, %DLco), WA (mMRC,
BDI), ‘¥ (80, BAPEM ), WD), B2 6E (6 5 BATRRER), fERERE QOL (SGRQ)
RWEL, TheEhz 2BMICBV TR L7z, [HR] PH #id 28 #1 (196%) T3 -7z, PH #l nonPH
T & L L %DLeo (43.9%vs63.0% ; p<0.001), 6 7 W2ATHiEE (465.6 m vs522.7m ; p<0.005), 6 447
BED A SpO2 (705%vs83.5% 5 p<0.001) 1T A EIAMETH H, SGRQ @ Activity (59.1vs46.3; p<0.05) T
ARICEMTH - 72 [KFEIPH 2 A0 L7z ILD B, PH & B0 ILD B3 & bl UMidiikht, E8)
i 7e 6k, fERHEREHE QOL 2ME T LCTw 5,
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—igERE

e MEREBE ICH T 5 RERERZME CBHET 5 EF D&

OFria &N Wil Y. i A IR REEY. A ERYY. CPHE Y
VRN R AR R B BR AR AR, R SRR A RS AT T

TEE] s I R L 3\ AR [ AT 32 IILAE 205l L 9488 4 2 k2 & LI U SE OB BIC 5975 2 &
SN TV 25, KR MUE & B3 5 KT I2o W TomwEIE D7 v,

[HAY] il e e 2 3 ) 2 A KR R E (B9 2 T2 B & 202 %,

(7] 2014 4 4 A5 5 2014 45 5 A ORI, Wm0 B 22 ISR LIFIRBSBERR A, 450 7 — 7 VIR
. %M PSG % AT L7z BEARKFEY SpO2 O JLfifin & MEHRIFEF-3S SpO2 95% A ([ I 5 AR 3 I he
) & 95% DL b GEMEMRFAMEER R MIERE) @ 2 BRI/ k) L 72,

(s SR T I e B T 5% MfILE 78 1 T IR R R A B8 3% IUREE & IEX mPAP. CI. % VC. FEV1.0% T332 %
Molze LA LEBEK: SpO2 23 EITHE L (921+27% vs 97.5+14%, p<001). 3% MM T
(ODI). H Pk 3 B W EIIC 3 - 72 (232 +185 vs 7.8 £54, p=0.016). (0.23+0.33/hr vs 0.03 =0.09/
hr, p=006). EEEF SpO2 & MEME Y SpO2 (p<0.01, r=0.747) B X 1°3%O0DI (p<001, r=0613) &
HELRHME»H -7 (p<001, r=0613),

[l 8 i s MU FE R LS B W T BEEEE SpO2. 3% ODI, FAK Ik M I, 757 P AER R 3% Lo | 2 B E§ % & & s
EDEJ kol

FFERROBERTELISEY L B ER R O—B)
OmMH  WHE. Il f— 3KE A A & A =l gk B
SHRAE M R AR B Bty PR

55 i ictie S X 0 G T o 720 BBV HE L TWwWzAs, 2013 4F 12 A X b #43E, 2014
2 HEYMBIZS, £ FEE IHIERAL, BEOLLM A ROBRAARRE kol HOh T —T WK
TR 3411/ % BEIIREZ AL 25mmHg. BEEHARIE 115/50 (79) mmHg, £ABE 30mmHg, M4
HEPL 15.8Wood unit & 3 L WHIEMLE & 4504 % 5880720 i % PSG MO € rj&5 B IR RIS S I % 3800 720
Z DA OAGAAE F A S Bl s MUFFE S T - 725U & U TR AE RN E 2 b R aig#E - <~ A2 T
SRR T IR A B R & 2 W B OFIRANC & 2 5582 Bdh. €0k 2 A
T 20kg i AREIRA % 58D FHAREE D U3k L 7zo 2 BB OG0 h 7 — 7 OVvidE Cld O 3.82L/ 47
IEIIREE AT 14mmHg. Mgk 88/37 (53) mmHg. A5+ 10mmHg. il 83T 10.2Wood unit & 47
BREDOYHE L ROz 7272 EEOMEIEZEA L TB Y . B RYER & MERE QWKL R L Tn b L&
AN VIVTFT AN Ty T7Nyy raBil EBRFEHLESEA LB E %o 720 IR ISR
BEDER) U 72 NGRS AL 5 Il & L RE % #%BR L 72D THE 3 %,
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IWTFF T IPEHL EENEESHFYILIAAI RN -2 XD 14

Otk #Ys By JEBY AR RV AR Rz & WY hEw £
RS HORERY W2 R JEE #ER)Y. ZHHE RSOV
VIR EERE R A AR P AR PR R A i PR S B G

FEBNZ/SF 2 7 A 52 5%, B 2001 SEICMiBe TH LV a4 F=Y AL BWEIN AT 04 FOEHEY
22T TV /zAs, HOHBrCalle % ik U T 7z, S7/EREITIE R 25 EAL L 72728 2013 4 5 H I L F & #R4r
Zip L7z, B FRIE R 30 1R A IR S O G BB B C, i v a4 F— 3 A Stage IV TH -
72, MitgAEMA TIZ FVC 169 L, %FVC 404%, DLCO 3.03 mL/min/mmHg, %DLCO 155% & s
LB A S, kA Cld ACE 362 U/L, NT-proBNP 2546 pg/mL, KL-62407 U/mL & Z#h
FNEMETH o 72, Lz 3 —R0 i MRI TR IMLEIE DFFED bz, A T — T VRO R, P
WNGBIIRBLAE 1L 5 mmHg & EH- L CTwiedo 7245 MBiIRE QDG JE5RY, SFEaaszhzh 72, 29,
4mmHg L EETHY, VIl F—=TY ACALAMESMEEEZR L. VT F 74 VORG%
fio 7469, MATENREIZSGE L, 6 /0T HiEE, NT-proBNP {7 & OUEN RSz,

P aA K= 2B 5 MG MLERE O G RREERIIEE L £ 2 WS 5.

R REICE D MEMEIED 1 FIOZERR

O W FA £ B L (el WE KW REAY. iAok BUIT
IIENE N T 28
VIR e S — PR, 2 A R A I R LR

SEBIZ 80 At DB, 201X AE I Y EL T IPF/UIP @ & 72 U pirfenidone 7 &2 X A Z 1T > T
720 201X + 7 AR IR TENRA O 72 O CRFESEZBA Ly L2 EA O A 7 — 7 VA Tl i 5
& Wi L. PDES + beraprost + bosentan (2 & A iG# D546 & L7z ANFEIRTE & PR > TV 7228 201X + 9 412
WL X D ABEE 7 o 7o DA EREE & B Z B EAT 5 T2 24 W HIZHE T L 72 FRAT i Cld s
i S MBIV OF DS ) L Btk GIC X A OAREDFETRK & 2 5Nz M ERE IS 3 5 HE# %
1T o TV B THER O T oMt i 2 et L7z,
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RERHEIEEN TN -HEE - ERBMEIRMER S MEED 1 6

O=J A MWW #h7" ¥EE B W BT BRE T O R
Ml ERRY FOE RN P R R IR
VR KA BRI SR, Y R B R 2 PR

GEBI] 64 %, &M [F3R] FEREvh

[(BUBIEE]2011 45 11 H X D BWInd 1, 201245 Hbit v b a X 7HuRREME, FHRIENR X O BRI R e 12
PES BRI % (IP) &2 W, 20134 1 A2 —T TR-PG 38 mmHg, LKA 7 — 7 VAT mPAP 22
mmHg, PVR 369 dyne - sec - cm®, PCWP 5bmmHg, 3EARMENIREM SIMEE (PAH) E3BHLI VT
F7 4V 30mg/HBME. F4ETH, WREABEL, IP OZME R MEST %2 500 1R AR

[ABEms e - MR I NYHA IIT B, KL-6 3295U/ml, BNP 295pg/ml, < IUtEAEMA: > % VC 44.6%,
DLCO 304mmHg

[Bikfam] 7H3HZL F=vu ¥ (PSL) 30mg Wik, 2707+ A7 7 3 K (IVCY) 500mg 7 $)V A #Fik:
(A 1) %BagE. W idees L, %VC57%, DLCO454 L k3. 7 H 31 H.o# 5 T mPA 16mmHg & &4
2 LaBEE. IVCY #k#t L PSL IR L, fERIZHEL TV,

[%%2] PAH & P0FREEII FHEABREEZ SN TWEDS, —HRICHEIEICEES 181 TP, PAH X, ALK
DBEARTH O REIPHFEANDO NI Z L\ & 2 AREF RN 2. L LAESNZEEIZ TP 258
L 7272 O Ses Bk & AT L 72, BREZAEICAE O SRR PAH CTIBBHEDHET L TS, Sl
EDHRTD BRI S 7z,

W IE & & U 7 B 5 R BOER E A5 5 0D 1 )

Okt o BH ®RW. 70 fiz, AR B8 GD#E R AR @ Bl e
DAL EIRBE R 2 - T LoV — B ENE

FEBIL 53 ek, X 4E 3 B, IRIEFIE A F IR BENZ L BRI RE R M. AU+ bu—7%
BRDI-Z ENLEEE BRI E N, NEHROMI AR TIX acute lung injury pattern % f£9 NSIP pattern
xRz (Jo-1 PR KL UL ARS Pufkbat:, KL-6635U/mL). X4E5 HA 704 79V R 2 3 — X %I
TLR=vary Ry 7 a AR v NIRIC X B HERRGE 2 BGA. X 4E 9 BA0 A 7 — 7 OVIREES TRl Eh
IRE (mPAP) 36mmHg % F2DMliEs MUE &6 & 22 (%FVC 881%, DLco 395%, Pa0,85.6torr, 6 45
1THiEE (6MWD) 480m). ¥ %77 4 VEIIH 3 » H#% D mPAP 12 S 512 kA GlmmHg) L7720, X+1
EIHIYV Ty TRy VPHHERRMG. 55 T4 NVKROTT TRy 7 AP 1 2 A O mPAP 1% 32
mmHg &3, GEMHHIZY 2 XR) Unb s 70 ) A AIICEE L. X+14E8 H, kiR - g
PR g (IP) OE (%FVC 728%, 6MWD 395m) # il A5 a A KOV A 2 a—AWiff, ToHy 7 a
RAT 7 3 FigEged: (500mg/m*/ H) % 6 Wmjtfr L7z, X+24E 4 HIZI3fid - IP I X A BEd i3 e
(%FVC 79.9%, 6MWD 515m) % #2%®, mPAP & 36mmHg & BV THER LT 5. RINHRICEIT S
MM (X B T D A5 T O L ESE 2 Iz W53 5.
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| OR15-3

PAH ##FAEIR E L /- ACVRL1 Bz FZEEBM HHT O—%
O W FH THE. BB E7% 28 ek il B, BB /A 2H BE.
W W—ER R SR, B
THER I 2 I

il

FEBNE 17 g 1257 VERE P PR 38 2 2 5R VI BY IR PRI 5 U RE (PAHD) & BWr S 7z 2otk Efa ki m ik
KRS MAEPEAE (HHT) ORERERH D, EiaTHRAEIZ L Y ACVRLL #EIzTZRIH S 2%k 72, PAH
LW SN 8AEBRICIM A LT L T2 RSB HMAE R L, SRMBEICEMIMEIERBERRD S h,
Curacao DFZWiHK#EZ G- L7722 & 26 HHT L3 iz, WBZRKOLLA T — 7 V& TIE, RAP 5
mmHg, PAP88/28 (48) mmHg, CI24L/min/m?° PVR943dyne s -cm’Tho7z. kv, YU
FF 7 4 MEHIZTHEEIROE#E XD 725 DD, PAH B 7 4EBR KT L2A0H 7 —F VA TIE
RAP 10 mmHg, PAP 87/35(55) mmHg, CI25L/min/m? PVR919dyne :s: cm® LB/ SNz, Bl
HRIREYY Y, 955740, 70 I F2HHAL7+0—LTW5HA, FAELR SN X 0 HHICHERE
LTw5. ACVRL] #IEFZR%Z1E9 HHT Tld PAH 2S¥I5EIR & 22 D 15, BE 12D MO EITHA &
N5, CHNEZREL LA MET 5.

| OR15-4
20 LI EREEEE L TV BB ILEED 1 Bl

OSFIN - ARG REL M. A B W] =8 sl AP R4 R se. tHH B,
mEE A KB TR
I PGB B B B 2 A

GEBI] 60 mefCart: Zotke [EFR] B B, [BURE] 1988 45 (36 %) 1Lk V) ABIR:OB)IE - BEIh
ZIE LTV 2DSE, 1990 4F 3 H Y Bewiashe (38 %) & 0 JEFS RN s A (W By IRV & 5. PAH)
DF W, 1993 4F 11 AfEEREFEFED: (BL/min) F A, 1994 45 H PGI2 B (=R 70 A5/ —) Na) iHER
ZZMe WAET7 H XD XT 70X+ Nab0ug/ H B %H. 2006 425 H & 0 R+ > % ¥ K 625mg/ H B,
20124 12 H X D R AR Y TR 7 5 — ¥ 5 BEH] 20mg/ H Bk, 2014 4 4 AAbkmber, [ — 4] W
HX-P ;Mo -Miz L. CTR73%. MEIARIEAD Vo LOEX 5 FA 62/min. FHERKD Y. AHERAL.
AR Lo b T— 5 LAD42mm. IVST 8mm. LVDd 48mm. LVDs 30mm. FS38%. PWT 8mm. LV
wall motion normal, DEHEOIEHESEH V. Ar (-). Mr<I. TR III/II. PR III/II. RV-RAsystPG 58
mmHg. M#IRFESE 27mm. mPA £5 100mm. [t-PA % 42mm. rt-PA £% 54mm. Pericardial Effusion 2
+ (EEBH. A% - B OK CT 5 EEIIRICAH BEZE 2 WA, LMT (BRI X 2 5P D Do i
] Fx OIMAR7ZBY TIE PAH OFBWICT 20 4E L LA L T 2 RIS THiTH - 72,
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OR15-5
FL7OXFoNICELRBEEBICAEF 1 KHPETH > F-5EH

OBt RFE". 5 FhR" BIEE BAKEEY. 6511 B
VILHIREER A BERBR S N2 P U RS R A B SE o D LB TR 7 LIRS RS e S i 1 B 2

50 A2 o RS BBy AR R 5 U L LR 70 A 7 ) — VTR E A IR S M hs, &8 0
BAER O 72D 12885 % W&, PDES BEIEICOWT B ME T 2 ROkt G- & plkr, hL 7o x5=
WeT TNy E VICEBEBRERRESINTE /L, ML T URAF VORI & LTy oMk L0
R 2 RORENTOEEOHEEE 25722200, FLTHAFZIVORBEZITH DREIWEHISGET 5
e B OAEDEALZ RO T2 IR T O A FUEE S 313 & BE D B2 95 O W BL D 72 ki I #E & 72 - 72
CEDPLFF VAN VEBEORSAHBLAE A, FICEEH 2RO 5 Z L & LA DREIE NRS
(Numeric Rating Scale) T 9 %5 3. FRS(Face Rating Scale) T5 %5 2 N& i3, 9 DDIRIETH 5 PHQ-
Oscore b 18 25 2 NEFHICYFE L. FLT7HAFIVOFEERED WL 2 ) AHA/NYHA FC4 205
INEUFBLRDT, A YA A FREFRHEICL Y S MEEGREO LELEEHO—>Tdh 2 HHiTHE %
I bu— V52 ETEZEDO QOL RAMIREE b s LoD, s ERE HARICH LT £ R ik
WP FEE o2 e OMET S,

by o< hTF—FIREIIL—HF—2—X&hEBELE1ER

(@ N:i I 1NN SN 7 F2 S "GN 2 /N 1 05 SN AT =194
G BR BRI 7E £ > & — Ll R

FEBIL 31 etk 20 eI AEAR D BRI B AR PEIG &5 MUEAE & 3B, =R T O A7 ) —VEA L o7z,
BURR R TR I v 7 = U T — T IVANEZ AT S . EO% D RO K & PrAEAIN# I X 28
Pz R LTz 40l 2014 4F 3 ARSI BFMEZ RIS ARt ABERE L D & v 7 < v h 7 — T Vil
ARG R0 S, PR G ROMEMN TH o 2720 h T —F VikEE AR, Ll ITF—F
FG|HEETH O LG THEIRIAT E THRYBAET 2 S IMENORBHEIC X VIKEREETH > 720 SR
Bl X BB DMRET L7225, SHROBROWMREEZEDERL, LVKRETHLIZF L —H—1) —
FIRET AT 2B OO T =T VIREZIT LT2e TF I L =% =1 — FIE Y AT 2 FHHARIR— 2
A—=H =D — FERPEZ L D RE2DLEE L) — FREBIOES L Tw AR r =~ 1L —
P—REPLOL —HF—RITL Y EFHEE, ) — FIREZHITT A72ODT AT A TH D, Gl y 7~
BT =T VBRI Lo F o~ L= =) — FE Y A7 4% FwTRE 2 0tifr U726l & fBx L 72
72, BTOEZEMZEET 5,

— 169 —



—figEE

RS v > bR MR B OB REE R T HEORE

O 5. BN H— KR MWL LA HA. AN S RE e
N D

W BRI MEE RS TREEZRILICHES LWy v &~ M2+ % 2 E s Tn b, il
W v v MIGEOEEMNE, FFE LA T 3¢5 —), BEILZEA SIS0, ¥ v v MO AN
I RE B OB I RE IS M IT T BT RS SN TE L3, AR TOMEEE L7z,

[751:] 2007~2013 4E I MBI L 7 — T VAR & 6 20 RIARATARAS & 5203 72 i e I S R 101 B2 B
T WHEYIRIL. BRI Z VI S v >~ M2 EHR L7z 6 0 BIRATHEE 300m LUF % BBl 2 e T &
EFE L. BN AR TR & B A REME R E TN Y v v PEREIR L 720 F720 BN ¥ » M RO
HEHCTEY Y Y PR, Ky y v MEREHZERZL, B2 v v PERESNEFHHAEEKTOFMRERT & % 5 )9
ARG, CEFMIEIIRE, b BNP JREE, MM ETHE L VAT 4 v 7T 2475 72,

[RER] Wiy v >~ P RIGEBH AR THICB W THEICE { (223% vs181%, P=0.032). &Y * ~ b
FIZEFH T CTHIER D BB AERKTOAFE L TN TTH o7z (OR=407, 95%CI1.25-1329, P=
0.020)

[Rsaa] Wi mERE BB T AN Y v &~ P RO EENZAREOIKT & R T 5,

| OR16-2

R ZRERFIC K 2 FBER-FMERERZ F 5 WS MEED 2 B
Ol fZYs A B M8 AN g A SR BT iR R
pve: A< SF i RN A NI~ AN L L (LN S I
VRO MR RO ARE, 2 AR R R e

FEB) 177 k. ¥ = — 7 L VHIEGERE - BRI COREBZEN TH - 7278, IR I TRAA
Bk 72 5720 EHMBIIRE (mPAP) & 37mmHg T 0. MBIIRE RIS TLET 2RI E W 4 to-and-fro
FT R & 02 step up AT L% #8872 RIEBR-IGHEBR LA DAFAEDZED L, SBIRAY AR T EIRE 2 TR
L 72 04T MAE DS RV MR~ v > b 2 TR L T 720 M ENIR N~ O 2B B A3 s I+ o — R &
ZZ. a4 IVERNZiTT L. mPAP3ImmHg ¥ T F L72. L2 LAKEX to and flow AT L2%%A4F L. B
B 5 OMENMAT I DO FEDTRIE STz,

FEB 2076 ik WS 2 E RIS H ISR SNz MR Y~ F IS THMOR Y AAARKRIEA R &,
15 CT A THMBIRELRTR A S O &i#id O B REGMBINRSE & 2 S iz, KEIRMETHEE T - X
B AN - ARERREET - AAEEIRD S OB AIME 2 5. AEIRIE 2 ARE D LERBICHEAL TWi,
mPAP48mmHg T& 1) . MBIk CHMBIER IZEZ S 3 AMEIIRIIKE CIEL Tz, mEE &
D BN M DERIR I TROBBIZ T TH 5o

P70 BAEREREP A & B A BR - Tl BR AT & A O IS MU RE O 2 Bl &2 fEBR L 72D T2 SIZHE 3 %,

—170—



—igERE

| OR16-3

FIR—XTBIR Y v > MCHE S S IMELED 2 FEB)
Ofle 3. =il FW. KM (. WA ik BE A Bk T,
B KRR, (il A R B T 5
FAC RGBS N7

BER 1]57 i zcto 2013 4F 10 A 51RO BTN 2 F A LRTEE 2 275, Wi UERE 2S5 D LU R & % 56
CT TMMR—IFEIR > v > b & AR 32k 00 5B 55l # DR 38 9t S8 W % GRD 72208, ik 7 77— 7 VAR ©
EEMBIRIE (mPA) 29mmHg, ~ A4 Z a7V 5 2 FEHETH 0. PIR—FEIR > v >~ M ICRE ) BRI
e & 3BT L 720 3 HHIZPIIR—IFERIR > v >~ N Rl 2 {7 P £ Th %o

UER 2] 25 i zeie 9 R AT/ FIIRIE JCHERE (20 L R4 IO BB BH AR SEARART DS HEAT S v, 11 kiRe 12 T
FIR— T RERIR > v >~ MEFDSHEAT S 720 2013 4E 8 HMEBL » b7~ - LRI % 355 S AiE & 2.
mPA 72mmHg T ) Wi MEIEDBW & 2 b0 5 55 7 4 VRS, YR & % %o SR CREAT L 72
BT —T VA TIE mPA48mmHg & % %5 7 4 VAR &% 2 bz, WIEL D PIIR—KFEERY ¥ ~ b
WZRES i MERE D WM R E I L, 77U kv 7 v 2aiLasisthTth b,

FIIR—KAEER > v~ M ACHE D Bl MU AE O 13 0E K - BRI TH ) IHHRE - ST E £ %
A THE T %,

| OR16-4
PIBR A TR B AR AE | > B35 L FEAE D — B

Ol =& Wl IRe. &E 24 hHE AR A ER i R BN
MG KA IEBR S PR

FEBIZ 38 i, Zcthe 2013 4F 7 A WA TS & IR INEEAS IR BL L, SEBE CTRiige, S8 S o R I 2 T
WS NDYEERT ., OAEOER HIZHTT S 7201 3 — 12T =S B 66mmHg & Jili & iU+
DEEDNT2720, BEEITHII ABE & % o 720 iz, S8 SN BASEROLOA T — 7 VR T, Pl
BIRE (MPAP) 48mmHg. “FHMBIIRE AT AmmHg & BB IRPEM & MUT 2 528 7225, BEE, e Rk
P i IMAR ZERRE 22 &1 K AT IME IR EN TH o 72 i E LT Y Fe ) V2B kP & PDE-
V BHERIS TR 2 R L7225 BB OMBIZR S X ) FHOIEREE 217 5 Tz fdH ke L7z
JIEER CT (2T 2 B2 & 22 B IR b 3 2 PUIRAAE BRI 2 R« RS AT H I M RHIFEARE &
otz REHKED NV — VAERBREIT 5728 2 A, 30 57 OfE#E T MPAP X 36 2°5 3lmmHg TR T %
o, —, MR 185 205 195cmH20 & BEE R 2O RETH o720 £ 2Ty RFHHIIN LT
No— ¥ PAZE AT VERE IR B0 2 AR 2 AT L 720 iR Ol X 2 < BUE, JRRICTRMEBIZE T TH 50

—171—



—figEE

PAVF BEICEBTBEEY v MNEREAHIEE DEEIC OV TDMKET

Ol KB SR RS, U BE, W R IR R %
VTR R BIPR R RIE, T RKFR B AT RETNE, T HE KBRS W N7,
DT BRI A M LT A e

[BH /) MiEhE R (pAVFE) BE 20 RICHIME Y » FIC X 2464 Y ¥ ¥ bR E RO ERERE B X O
EPHEDAE L OBIHIZ O VT2, [HE:] #2134k T 2009-2014 4£12 pAVE L BHILALEY ¥ &~ b
R D7 ORI >~ F % hfT L7z 32 B (GE#E 5316 %, %24 30) DALY ¥ v MR E | JEFEEORK
FigEdB L OIS O, F 720720 D mMRC scale & OB % Mat U7zo [R5H] FEB2 BB IR i % 3% S
FEEALEY Y Y PRIZEELZAOMHBZED 7 (r=-063:p<0001). fZ KD mMRC gradel PL it 7
% (gradel :2:3:4=6:1:0:0,22%) 1238720 mMRC grade0 # & gradel I EFETIXAAE Y v~ FERICH
BEhETHO (82118% vs13.8+£34% : p<0.001), WFHZEIZ 24, WMIEE %224 12807 GlH44
(13%)) o WAEPHED DL 2 LEECHA Y ¥ v MRICAE LR ZIZRO 20 72(109+35% vs 92+32%

p=034) . [HFEIpAVF IZBWTHL Y ¥ ¥ M3 & IR 3o R B (2B 8L R 6 72 DSHE 5 ) i 58 <0 ot I
B DIHE & X B 2 FRD 2o b o 720

FhEIESIRE (CX T B h T —TIVEE

O#IL e f3F ficrs B . B 250 B & RiE B K SRl
(L I NS Y Y
FORTL T PR R TR A N LR

FT7 ) — BRSSO E N & 7 B MBI EHIRE (PAVM) (28 LT, SR L D 2 4 VERMSIT ST
WA HRIE Vascular Plug (VP) 2SEA SV 2GS WREE o 720 [ - 54 5] PAVM IR LT
H T —TIViE#EEE L7z 6 B8 [ (2009~2013 4. 4Fii 13~66 . U5 2 B, 2 4 B) o FLBERER. WHHEnIE
OEYIRIMEE R BRI, TN RS ET L7ze (K53 6 Bz H i A i 45 9L 5iE (HHT) &bk
3Bl ZWREMERE - FREIRKIHICHE D Fontan BIFAM#% 1 o 1 11— & MERIRIMIEATZ R OB L 72 5
7o Aol 30, Ahl 1B, WG 2 E (2B E D HHT) . GEHET/NA AL 2 A VIR 233 I, VP 255 [ (VP
1233, VPIIA 20, 95 1ENETAVEH). A4 Zid 4mm 55 16mm. L 1~7 8 (Fhgefil 3
fil) TH o720 SpO2 IXHI 88.0£109% A5 93.6+6.1% ~AEIZ LA L7 (P<001), R, ZMiEEhe
HPEB % AT T B OARED 2D o 72 [KEE] PAVM 1325 CTHEME O VP BB R BN o 72,
VP IR Y X 7 HME L T DIV 720 PAVM OF—RINE B b0 A T4 ¥ 77— T VHFER
#E 2R EAIE T A VERINPAERITH S,
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CTEPH #RMEIRFEAFIOEEEFTFH S FRICOVT

OWIE 26, HE B2 WA fRER. B JHSE il 2. 5 &17.
HEH X BRSO 'R
THERPER L BEIPILER N F22

[5 & Hi] 1Bk 2Rl R (CTEPH) ICB W THBIMEILERNFREZEE TS 2 E2HE
BlE b S Tw 525, FMAEILREN AR B 2 RN TIEAW R ED Lo STk 4 (3H I
PERRIEE A DWEHAREL D 1D &3 5L B ILRIEA RS B 2 W R PRI T2 et L7z [
2] 1986 4ELARE S BEIC T 7 — T VIRE 24TVl S L7z CTEPH & O 9 BAVEHNIG#E Z 95 1 Tw
RWEBEEBZAINE I L, PN RSGE A O AT 2 BRSO AN & WA TEE & O/
W MG L7z [R5R]1986 42 ~2011 4 8 H £ TIZ YT & v/ CTEPH & 217 409 B, NEHYE
FEEEAT 104 %4, Z 09 BITMASIEREDIEA SN2 BB 1L 43 54 TH o 720 FIEMIE 558 £ 155 %, FIIE]
SIIE 1377 £ 1408 H., SETHNE 34 TH o 720 FEEBNIBWTIE PVR EEICEH L EE BBV
TPVRISWU ML LA R R PHRARKFTH o7z, [KE] FBUMEILREIC X ) PRIGSEEHEINCH > 72
A% PVRISWU LLEOSEFNIMKR P HEARTH ). FBN 7% BPA SEOMADPLEEL Z 2 SNz,

CV K— kBB EE 2 5 h f- B ML TR ILE DD

(S N =N ST N VAR <
By i R AL R AR BR 2 N L

i3
)Fg
b=
$F
N

GEBI] 59 me B P 2009 4RI KIEHE. PRk L CHOVBHO YD BRAR AT, A 884 FEfIRIC CV R— MBS
N7zo 2013 4E 9 HE X 0 5 /ERF 0 BUINATHBL, 154 1CHEAT LAATRE CRYUNASHIT L X9 12k - 72,
2014 4F 1 A2 S 0380, TR OBESFEHICZ Y. FWH 15 HIFFR R, OAERA BN TYBeLRHZ2,
A-aDO2 BR, T I — FADSROILK, IS MUE %2 728, 152 CT TIXAN T 3B R (i g g 2 i 72,
I > > F 2 W KO oo i KR HH /T 2 729, CTEPH & 2l L 72,

S-G mPAP : 456mmHg PCWP : 10mmHg PAR : 1107.7dynes * s/cm’

6 7 HIAAT 4 50 10 B CTIPEREE D 70 # T

MR N%Z RO T, CV A= bAOBENIMRA S EK & & 2 Sz, Ptz i LTS EE
A L7203, 7at- A4 ) Y Ak%Z B L 720 5% PDES HEIEANDEE RNV — VBRI B o #
D WTHETFTH 5,

[£%2] W, CTEPH 32E, SUXFFEMEMiZEMiE OB R TIREIRILAAE IS X 2 d oA L LT
(Pepke—Zaba &) € OAIGE RK MG E S LM OMEAE 2 E03H 5. CV R— MIEDNEKNE 252 L E3d F
DHISNTEBLITAEMIEREZRTIOTH ), MO ELE L IERT 5,
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EMEaillREICES6 0 MmeERM PH IS U BPADPERZ -7 161

Ot . BA s, 2 K. fA3E KW, JEE 1 ARH D)
TR 27 B s Bt 2 — I

EFI] 21 5. B, [FE3R] s Bn [BUREE] 18 Mo B IERE 2 15 Sz, RIS CER
JIE JEL 5 5 D T e A ST IE & 3BT S 720 BEEH I RIME~NRE L. 2R85B 20656 L Qe AL
THEB OB R SRB L Tnize ZBHiA o8 2 FERICHOAEE 2 L, BEYIRVEM S 5 (PH) & 320 L
720 Bl MLEE > > F & BB AR 38 52 F A AR 78 o> 0 12k il A S A 1Ak il 85 L9 & ) L 72 W LT 1) | Optical
coherence tomography (& THEEIIRA @ meshwork FkAT 2 F26 . fili 5 ML AE 0 93 B8 L2 HiiAe P ZE A PE B2 IR 2%
% Z b7z FDG-PET TIIMid2 B IEB A % 726 7 b2 o 7243, PI-MIBG SPECT T3 U F AR %
R 72 o AL W 306 OF VNl 85 ML 75 B 38 A T AN I EE D 72 72 5 7278, WHO Felll Thifishlik/E
DT A G SN D o270, R EINR SV — VIR (BPA) 11T L7-. BEEOMETICL ) T
WBIIRE DT & WHO Fell N 5 2 L 5T & 2o [F5] A O i MU+ 5E O 55/ 72 KA T d

o SENEAEfr M N (2 AR ZEAR A I v ML A A0 U 724D Tl 2o SE B RF Ly 85 ROl BRI At 254 %
PRol-BEREMEEZ SN, Hii5d 5,

B 4 PO B R T 4 A L (3 3 % 4 A BB ORISR AT D 30 2

O HEY. Rk Y Mg sel’. s AT HE O HEY. Rk .
Pl e
VISR R, Y BRI SRR AR R B

(%] i 2t mis mE (CTEPH) (&N O FHRARBEETH 5o — IR
Ty HAEIER, MATEIRE, FPROUGHEICIEINENS LABDY T —TVINRA V5 =XV Y 3 YHBWHTDH
%o NilAR N (PEA) & CTEPH {H#OHE—RIRTH ). ZORMPIIBNTH 2 —H. Mikoikls
Wi T IR T H o Al WRIREMIEIT (residual PH) (2304 2 &5 MBTENIRIE A (PTPA) o
BRIV THRE L7,

[k & K] 24 PBe T residual PH (2x) LC PTPA #4772 8% 8 % (4E# 60.1+7.1) oIfTERE. BNP,
6 0 FIAATEREE IS D W TR L 720 UUHRIREI IR M . SEXMBIIRIALE . 134 B2 %2 380 72 (73.9+209
vs. 449+89mmHg, 41.8+11.2vs.24.1+57mmHg (p<0.005)). BiMEEILL A EIKAD L T2 (9855
vs.3.9% 1.0 wood unit (p<0.05)). BNP. 6 4547 Bk (3 s 1n) % 780 72

[#5FE]PEA #O5RAFE PH \Zx$ % PTPA SBMNIGTTAS, #1727 CTEPH &G & L CAH R 72w BEtE DRI
N7z,
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1814 1 A2 ZEAS 1 Bif v I AAE (= X 4 2 B ED Ak PR RE G ER AT

ORfH B AH =Y HHE B EH Y W BERY. BN KR
VR T P E—RY. RRE ME—U. YR GEARY
DT MR AR B DA SRR, TR v v — DA SR

50 o 1= b S AR M v I L3 2 B IR NS ERAT (PEA) O T4l ikt & #at.

g TRERAGIRILE S T PEA 2 Hif7 L7z 28 . 4F#i 62+ 11 %, Type I/II/IIL: 12/10/6 B, PVR
725+286dyn * s * cm”, mPAP 45+ 13mmHg. Pa0.57 =9mmHg. AaDO.45=12mmHg.

FEIR  RBEAET 161 (36%) o i 1 » HTld PVR 315+ 161dyn * s * ecm® mPAP 26 +9mmHg, Pa0, 64+
17mmHg. AaDO.36+18mmHg, 1 ## (15%1) TIiZ PVR305=167dyn * s * cm®. mPAP 24 +8mmHg.
Pa0, 74+ 14mmHg. AaDO. 26 +13mmHg. 2 B ThiZetiE DBIE % 320 1 FNT MR M 2 47 - 72530k -
720 HTHT 80% DAEBIAH NYHA III 72 o 72254 80% A NYHA I/11 BEICE3E L. 6 45 R AAT e Al miy
395+84m 28478 =102m & LR L 72,

FEEE D PEA IMEERENEDL XL OB ERILOUGEITHITH o 72 MiGREIEEOUGE X 1 . TOMR SN BRE
1bix AaDO. DL FEE L I 1 B THUE RO,

Ii7% CDA40Ligand I & 3 CTEPH (=44 3 M2 IBLERR T D20 2F

O/M o7, Wt (A% Wl J6°, BB WS, WRE kB TR B
ZUBE NS T e N
VT BER AR B S L PR Y T RER R B g N R

(H]

Jili Bh IR MM N B B AT (PEA) ORI RERAEIMAF R E OREIC X D K& (A S, PEA FRDSIHEICATH
NTHH 35% OEE THIMATEIREDLEDSE LNV E DORENDH S, KWIMERZEZHIRT S 2 &3,
CTEPH BHEDEB IR EICB VW THROD TEHETH 5, SR 412, AL S 2D S BUH S R
PEER R DML SHE~N DG THI SN 5 CD40Ligand 75, CTEPH O KM IMEIRZIZ S 5§ 5D TiZ v
L&z PEARIEOTHHNTIIAR YD 2502200 THRE L7z,

(J5ix]

PEA Hi @ & M2 B\ Tl itk CD40Ligand #REE (sCD40L) ZMET o TATEIZ DA LA T — T VIR
A - BEYIRGE AR R EATET sCDAOL D BIZBIFRAD D % > 2 TS %o

(4]

I B R 75 5 C AR ML D& AZ L WEECTIEMATAT sCDA0L A58 WEIIC & - 720 #iET sCD40L 13 PEA 0
AR R E A B R 2R L7z (P=.001 R=-062). MrailtiBiiRIE - Arai CAaR% - i il fn 45 K
Pl 1580 72 YR FFNT TLIAMTAT sSCDA0L O A DM I E OB B TR F L 572 (P=.0002 B=-
0.66)
[Hhas]

PEA O®R% PS5 2 L12BWT, il sCDA0L 23 H % N1 CTd 5 W ek 7RIR S iz,
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B0 & B IR DBUR & A — B R ORI £ IR0 SRR E BT SR

s

Current Topics and Treatment of Chronic Cor Pulmonale and Pulmonary Hypertension : Establishing Consensus and Future
Perspective

ORE &
| B R S AR AL R 7 B R 2 JE 2 > & — AL BRI ZE T W e i e 91 B 2 B

fiE I & B HLOREIMMTLE LTaS s, EYEmi-L (chronic cor pulmonale, PLF HL Il
L) IZFEBNC WHO (1961) 12X D, 1. BB X Ol 225l 2 — kYR ICBEE 3 A 500, 2. IEhEH)
PRI EE T B0, 3. A 2 —REPRIC RS 25590 0 3 DIZ T sz UEED S| MlithD & BiliE
ME & OBRITERICEKRTS2D00, HEHEZBERICH D FFISHITEC & BIIRE (WEIIRTFEIE) & oM
FRIFHEHET, HLOFEWLRIKRDH S S OO, FEMBNIREDMEEF A S ). —ICIEFRT 5 2 A
Ko izo MK, WHO IZHYECOMBIIRE X evanescent (IE20272 ) & v ) HEEZ - T, WitkO o
BDPONLIVEZONH L, Dk, Mt OIEZEORK/IEEE 2HEINTESHICE S,

—J5 Wi e (PH) & BEBNCIZ T 25508 (1998) 124 F 2 —@otR s VR 22X 555
AL WSS, JRREMIZIE, K& Fifitk PH (Sustained PH : 0 7 TWDOEZ - THHICE
W) & EYE PH (Episodic PH : BEUROHRE, JHIRICK > T, EZ2WMATEIZ, LD L) O 201250
N5 BiEEA Y (rreversible) PH T 0. MR L (rare type) TH 5o HZHE T HEHE (re-
versible) PH & Wb G ba R0 (common type) TH 5. 4 HODEKRTIZ, NS DFEREDBLHED
TS, HEAERE L LT PH OBBE B L 20U & v, MBI B0 % HiE PH 13
OTFEREND, NS DEREIZZFD phenotype DA, M 550 O0%E 42, S, 2128455
RO W TR 2 B3 2508 L LTk %,

R1-1
POPH CTHiZBIIREETHRIREL I RTOXT/ —ILOBEAH

Oide B’ W &Y. P A, kil FRP. ORF B=DAM BN BN R
Wi HIREY
VLRSI R PR B R, RS A — A b

FEBIE 54 WM. M R DOBEED D D 2009 4 12 WU R 1265 2 KA1 TR MBI IRE 62mmHg
EEAETH D BB IRBLAE E5- 13 7 < S MU AE & 550 & L7z 852 CT Ol M AR ZEARRE 1 X BRAY & MUIE ST
T RA CHFREZ & MR TTAE 2 F8 40 S v, PIIRIE S ILEE & SBWr S 72,2009 4 6 H o R ke v e
AT AT 7= (EPO) ZEA L7 FHMiEIRE 2lmmHg & MigIRE O IE#HLAFE0 S, FRRAEIR
DLEEALTNWD I LD T— T VHIAT DG BEGED RO b b 2 &6 EPO ik L 2012 4F 8 12
Ik U720 DIBERGRIZBIFCH - 72432013 4 11 HIIERIETE S BNP LA Z22oRte 7y 2707 %
VEHEUANER LT L LiER L 2014451 H X D EPO % FB L 722234 IR E DK & BiRIE R O
SEEICZ L RBICHEER L 72,

PRGBS AL SE (26 LTy EPO AR XS ST v b b O O FHREERA 72\ o A 8] P RIR T &5 1 12
X U C—EIEAR DR S N—FER DL IR RE & 722 5 720 O O, TR AR FIBR ORI R % 15 5 LRI
HERE U 72 E R 2 R L 720 MBNIRE O IEH L2 5N T =D EPO ikl 3 5 2 & BAAIER TIIIFET
HolrbEZ BNz,
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SiS PEEH N /=h IFGERAEETHHAEDIRIES /- PAH O—5)
OmA R’ v B ik 3 IR 1B e —8 &Y $h KB 88,

P HORER. FHR SRR
2 e e B e O B i P R

FEBNZ 45 i ctEe 2012 4F 11 A5 5 BUINASH B U, aidemEik, Mz tE) L9124, 2013 4
11 HIZFM LYk 22 Lz, LTI —CTHEEOMSIME (RVSP 94 mmHg) % s AFAIHE H I T ARt &
oo 7zo BEAERE, FRIKEEICHCHEZ <. WM D b o 720 ABERFILE 122/78 mmHg. IR4H 60/45+
Sp0: 97%. L Tl& Hp JUHe & WU 2 BEE L. BFMIE, FRERIE % 52072, A0h 7 — T VIRA Tl
H 75 Bl A PP A & AR O HVIREE 2 52 (PCWP 7, mPAP 55, RAP 6, CI 1.8 L/min/m? PVR 1311
dynes * sec/cm’). BBEWAB IRV F ¥, #¥F5 740, X570 A MERANZ X % Upfront combi-
nation therapy % Bi#f. PH ®OJE K & L THAREHUA (Speckled) 40 15, Tt SS-A/Ro HidkFitk & Sjogren Jie fix
T (SjS) & 5k 9 Sz BH 2 SO - AV IR - R E M ZE SO BAETD SjSOBMIIZES T, Zoft,
PH ®OJE KN & 72 1) 2 B3 EBIEHERTIPAH & 3H L7z, EitiB#EIC X ) mRIIEmim e 20 6 87121
mPAP 32, PVR 484, CI28 % Tl & %1572, SjS &4 0F PH Th AU RIEIMHRLE & ZE TN & 205 E S W
WCE S THEBHEPICE I L SHIPFHHEEICE D PH OFBICEI L7272 0E 22 MAMET 5,

AR At IS AE CRian T & F AT R b B AR = ILEAE D 1 51
Ol i’y ®REL K\ AT F20 Hil M. B M0, fhg R,
KT fR2
VA R SRR B DR - MU AL RS MR AR e B A IR R R S A I i e e R

FEFNE 21 IO BYET, 13 3 THEBIIRTEN &5 MHEAE 2 585 L #EIEICMA TZ AR 70 A7/ — Rk
EREZ AT - T /o TUOEHIR Y 7 — 7 VO —IFI P ZED BB A Uy ANBEZA DO ABEE L7z AbE
K ORFET CRP Al TdH O il CT CTHiEFIZHRIEE 2 M8 L 72 720 N 0k 5 2 Flia L 7o ABER H X
DFEE 3 HHIZRAOCAEDOEALS) SEHEBRGE D I Lz, BEMIETE 2%, MATHIREOMIEIC X
% IR b ) BRI AR 2 MR D B L 7ze FEMIIRORRTH Y W 0 iR R 28 & I L 720 il
R & ek & B4, webeiak 248 T ABED S 4+ HRICTBZ B — &35 2 AR b 200 A7 il
TR & S0 U 72 BRI RIS & o TR T & 22BN DT RIS i O Il 2 oD SRS § %0
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ERELREE D & 457 4% Bh B At b = I iE OO — 151

Obnig  35R. o Ewl. R 179
T FH AR i 2 A2 I B 2 P

FEBY © 42 1%, Bk, OXRGEBOREMANHHED D, 2013 4 4 H. BEIN - 3B X OE#g Iz EiRICMh
bix %o LT a— 2 THOHEMPTRZRD S, WEAR. LF 7 — 7 VIRARIS THBIIRIE 117/65 (83)
mmHg. fAEF 20mmHg. ML 1305dyne - sec * ecm®s FRFSTEMTBYIRIG & MU AE & 20 <4, [W4E 5
RGBS, tadarafil 40mg. ambrisentan 10mg. beraprost 120ug O 5-% B, FECHERHE L L EA
U726 SPAEBR OO T — T IV TIEIGBIIRIE 85/40 (57) mmHg., 45+ 6mmHg. Blili&#PT 717dyne -
sec - cm’, WHO-FC. 6 7 [#A7#i#E. BNP. WhdlfrRBo ohiz, [FER]EEAL LTasns
amphetamine I3 3EWICEH5 %5 PAH @ [very likely ] 2K T-& ENTWwW5, SEWMH & ORMEMEIZH S
MTR\DS, HEEAIELHE O & 2 MEh IR V& R O —f 2 v < SO LRINE 2% S OMmET %,

SYF_JICKDEBHIFEEDICPAHEZRZ L/~ Ph (+) ALL O—%l

Ot Hef, KAy S 5K B R FHRE AR 8o B0 G2l i JAIL
W &, wE E WH R
RBCREEREEBEAE B de PR

FEBIE 16 P 14 7S Ph(+) ALL % 58%E. Al CRMPE MM % ifT S h, ¥4 F=7TOE
fEAERRR L 2 B S 7z 2013 4F 6 H TS 7 VEREIFIR R #E D 72 O BT R ICBE B ABE, O 2 —[XT TRPG
63mmHg & A28, 7% F =7 % il LARIEO AR TERIZEP L 7225, FA# 3 19 T 4RI #x
Beo AOH T — T VATl MEIIRELAE 5SmmHg, “FYNEIIRE 36mmHg T3 1) . #iPE TOFRIML, Ek
CT. MRt > v FHEH & &b T group 1 MiEMESE & 2 L, PDES FHESR, = Nt V2B
Pk, BOTO Ry A7) VEEEAREAEZEA, 5§ 23 H 302X T TRPG 3lmmHg ¥ Tti#
L. WHO HEREHH 11 BE T8 28 i HIZBRE & 72 - 720 2013 4E 12 H L= 2 —[XTlx TRPG 22mmHg T&
0. AHOH T — T VR TIZFEMEINIRE 18mmHg & IEFHIPH F TE L Twiz,

FHF = 7N & B MERVER LR O — Bl % #EBE L 720 T, LHINE S 2 50 THRET %,
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SER MR R SRAEREE (S S EAER S MEE DO —B5l

O/NEF B, BAR Fz. mAk &R BE &
FERT B BepiG Bas AR

BEF] 30 w2tk

[3:3F] MEiw

[ E] 1983 4R I2FEMG 40 8, A TR 2760g. SAAL H AR CHMRIR Ok CHAE L7z, AEZ 2 S
FT7 ) =X ERD, [ENHE - NLMEIREIE ShCniz, Bk 4 7 TR SIE R & 2
W S 1721995 AR ITHREE 2 BRISHE AL U CiRIEIR R |2 MBI % 5260 72,2014 45 3 A WAy IR 2 £k IC 4Bz
Zip L7z MR OFEWN L LA L KREOWKEED, HOUOANEOBM CRAAREE L7z, B 17 W BICH LA
T — T VIR ZAT - 720 FEMEINRE AL SmmHg., FEMBIIRE 59mmHg., i il Pt 22wood unit & &
SEMG I 2 fR8 720 MBERBLG- 21T - 72 & 2 A MEIIRE 37mmHg, i 45 #$HT 6wood unit (2T L
720 TEEMRFIRPIEAL AV T 7 WEEHEENIRZ MG L7z 3 7 ARICHOH T — T VIRERRO T8 & L
T, B2 HIEREE L,

(3552 ) il 5 0L SR B PR 53 26 3 HE DRI & L C R RN s 5l OBl R (3 B A T B ARl &
I ZHE BN H R T A MU ASEAEL 95 Z & 13T 1) out of proportion PH &% 2 N5 D5, EDIE
FEHEHIE F o TV ARHE TIESCNEZ 22D B £ 2 7205 5 Milie i R o0 FE Nl &5 MU RE L2 D W Tl
5o

BEWAFECLY B0 E 2 U LIS IESH Osler iKO—F)

O 5% /NE WU HR JLUL Ak e B W EE R
BB AR BB R

FEFNZEYINZ EFRE T2 60 i cte # 0 B3 & & B EhEIREO FME, BIIMOREREX D, Os-
ler 9% GEAZPEH P ARAY MAFILHE - HHT) &3 S Nize 58 iklkE & 0 S7ERE I 2 HE L. EBRIGER
TNEL O TR R R L DR O BEF L 72 < D&Y 7 — 7 VAR TR BIIRIE 58mmHg & fii
SR %2 788 H 72720 HHT (ZHE ) BEBhIREENG & MUTE & M S iz, #4774 Vv 40mg, 7~ 7))
£y 2 10mg IS X BEHEZFMG L. 1 AEORE TH S LT O EDFED S g BRAHA Sz, I dy-
namic CT (2 THEIFFIRIEZ 320D, &1 7 — 7 VRAE T E M BIIRE 12 35mmHg T - 72A%0AHEAY9.8
L/min & EFLTW7z, ¥ v v M) B OIS TRETH ) FFRBEEDS Y vy v bERZHRKSET
Wb EHIMT L, BRIk Lz & 2 A, SEEIIRIE X 34mmHg & AZETH - 72550 R 1E 481 /min & 7%
D EROUYGE 2 §RO 72 HHT TIZMIBRMER S IERE LY 232 2 L3 255 BFFkS ¥ ~ M2 X 2 &0
R OCA MR ME ST 556D 3 5 RENIFFRERIEIC X ) BobrER s N E 25
. MEHEROBAE B2 T5ICMEt L7z 9 2 TORBHHRENEETH b,
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