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Pulmonary arterial hypertension (PAH) is a rare disease, and according to a survey by "Research team on
respiratory failure in Japan", the number of patients with idiopathic PAH is reported to be 2,587 (FY 2013). In
addition, many young patients with PAH are serious and fatal, even with the use of pulmonary vasodilators. Thus,
the prognosis is still poor and the development of therapeutic drugs with a completely novel mechanism of action is
expected.

Tohoku University Hospital has a track record as a specialized facility for pulmonary hypertension & lung
transplantation, and has undergone basic research on pulmonary hypertension and its clinical application research
for many years. Many critically severe patients are not able to exert sufficient therapeutic effects even with the
multi-drug combination of therapeutic agents targeted only on pulmonary vasodilatation. Thus, we have been
searching for new pathogenic proteins for the development of early diagnostic technology and drug discoveries.
Pulmonary artery smooth muscle cells from patients with PAH (PAH-PASMCs) are highly proliferative like cancer
cells, which leads to thickening and narrowing of the vascular walls of distal pulmonary arteries. Thus, we have
performed a screening of therapeutic drugs focusing on the inhibition of PAH-PASMC proliferation. By high-
throughput screening (HTS) of 5,562 low-molecular compounds in the Tohoku University Drug Discovery Library,
we identified two compounds, which inhibited PAH-PASMC proliferation, whose efficacy was confirmed by using
pulmonary hypertension model in mice, and carried out two types of patent applications. Subsequently, by HTS
of 4,452 low-molecular compounds in the University of Tokyo, we identified compounds which inhibited PAH-
PASMC proliferation, whose efficacy was confirmed by using pulmonary hypertension model in mice, and carried
out three types of patent applications. By using these methods and protocols, with the technical support of the
drug discovery mechanism and the Graduate School of Pharmaceutical Sciences in Tohoku University, we are
developing a completely new treatment option for pulmonary hypertension based on the inhibitory action of PAH-
PASMC proliferation. We are promoting the clinical application of PAH therapeutic drugs by establishing a cross-
sectional research network of basic research, clinical research, and pharmaceutical research.

Validation of the candidate compounds planned during the FY2016 in pulmonary hypertension model was able
to provide more seeds earlier than originally planned.  Among them, the effectiveness of the compound E was
remarkable, and it turned out to be a compound which has long been used in the clinical field. In addition, it was
also found that the effectiveness dose for pulmonary hypertension model in mice was very low, which was 1/10 or
less than that compared with those of clinical dose in the past. Based on these data, with regard to Compound E,
we will accelerate clinical application research aiming at transition to early clinical trials independently of
verification of other low molecular compounds at the animal level. It is now possible to start verification on the
presence or absence of secondary effects of Compound E.  Additionally, as for the other patent-applied seeds, we
have made presentations at the annual meetings of Japan Cardiovascular Society, Japan Society of Cardiology,
American Heart Association (AHA), and European Cardiology Society (ESC), and have started manuscript

preparations for publications in scientific journals, especially in the fields of translational medicine.



III. RO~ DFEE

(1)

1.

10.

FREE - MEEEICR T DT (EIWNEE 2, [EEREE 20 1)

Satoh K.  AMPKa2 regulates hypoxia-inducible factor-1a stability and neutrophil survival to promote
vascular repair after ischemia. Circ Res. 120:8-10, 2017. doi: 10.1161/CIRCRESAHA.116.310217

Satoh T, Satoh K, Yaoita N, Kikuchi N, Omura J, Kurosawa R, Numano K, Md. Elias-Al-Mamun,
Mohammad Abdul Hai Siddique, Sunamura S, Nogi M, Suzuki K, Miyata S, Morser J, Shimokawa H.
Activated TAFI promotes the development of chronic thromboembolic pulmonary hypertension -A possible
novel therapeutic target- Circ Res. 120:1246-1262, 2017.  doi: 10.1161/CIRCRESAHA.117.310640

Ohtsuki T, Satoh K, Omura J, Kikuchi N, Satoh T, Kurosawa R, Nogi M, Sunamura S, Yaoita N, Aoki
T, Tatebe S, Sugimura K, Takahashi J, Miyata S, Shimokawa H.  Prognostic impacts of plasma levels of
cyclophilin A in patients with coronary artery disease. Arterioscler Thromb Vasc Biol. 37:685-693, 2017.
doi: 10.1161/ATVBAHA.116.308986

Kina-Tanada M, Sakanashi M, Tanimoto A, Kaname T, Matsuzaki T, Noguchi K, Uchida T, Nakasone J,
Kozuka C, Ishida M, Kubota H, Taira Y, Totsuka Y, Kina SI, Sunakawa H, Omura J, Satoh K, Shimokawa
H, Yanagihara N, Maeda S, Ohya Y, Matsushita M, Masuzaki H, Arasaki A, Tsutsui M. Long-term dietary
nitrite and nitrate deficiency causes the metabolic syndrome, endothelial dysfunction and cardiovascular
death in mice. Diabetologia. 60:1138-1151, 2017. doi: 10.1007/s00125-017-4259-6

Satoh K, Sugimura K, Shimokawa H. Rho-kinase as a therapeutic target for pulmonary hypertension. In:
Fukumoto Y (ed), Diagnosis and Treatment of Pulmonary Hypertension. From Bench to Bedside, pp. 67-76.
Springer Nature, Singapore, 2017.

Satake Y, Satoh K, Nogi M, Omura J, Godo S, Miyata S, Saito H, Tanaka S, Ikumi Y, Yamashita S, Kaiho
Y, Tsutsui M, Arai Y, Shimokawa H. Crucial roles of nitric oxide synthases in f-adrenoceptor mediated
bladder relaxation in mice. Am J Physiol. 312:F33-F42, 2017. doi: 10.1152/ajprenal.00137.2016

Omura J, Satoh K, Kikuchi N, Satoh T, Kurosawa R, Nogi M, Otsuki T, Kozu K, Numano K, Suzuki
K, Sunamura S, Tatebe S, Aoki T, Sugimura K, Miyata S, Hoshikawa Y, Okada Y, Shimokawa H.
Protective roles of endothelial AMP-activated protein kinase against hypoxia-induced pulmonary
hypertension in mice. Circ Res. 119:197-209, 2016. doi:10.1161/CIRCRESAHA.115.308178

Suzuki K, Satoh K, Ikeda S, Sunamura S, Otsuki T, Satoh T, Kikuchi N, Omura J, Kurosawa R, Nogi M,
Numano K, Sugimura K, Aoki T, Tatebe S, Miyata S, Mukherjee R, Spinale FG, Kadomatsu K, Shimokawa
H. Basigin promotes cardiac fibrosis and failure in response to chronic pressure-overload in mice.
Arterioscler Thromb Vasc Biol. 36:636-646, 2016. doi: 10.1161/ATVBAHA.115.306686

Kudo S, Satoh K, Nogi M, Suzuki K, Sunamura S, Omura J, Kikuchi N, Kurosawa R, Satoh T, Minami T,
Ikeda S, Miyata S, Shimokawa H. SmgGDS as a crucial mediator of the inhibitory effects of statins on
cardiac hypertrophy and fibrosis -Novel mechanism of the pleiotropic effects of statins- Hypertension
67:878-889, 2016. doi: 10.1161/HYPERTENSIONAHA.115.07089

Yaoita N, Satoh K, Satoh T, Sugimura K, Tatebe S, Yamamoto S, Aoki T, Miura M, Miyata S, Kawamura T,
Horiuchi H, Fukumoto Y, Shimokawa H. Thrombin-activatable fibrinolysis inhibitor in chronic
thromboembolic pulmonary hypertension.  Arterioscler Thromb Vasc Biol. 36: 1293-1301, 2016. doi:
10.1161/ATVBAHA.115.306845



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Yaoita N, Satoh K, Shimokawa H. Novel therapeutic targets of pulmonary hypertension.  Arterioscler
Thromb Vasc Biol. 36: e97-e102, 2016. doi: 10.1161/ATVBAHA.116.308263

Minami T, Satoh K, Nogi M, Kudo S, Miyata S, Tanaka S, Shimokawa H. Statins up-regulate SmgGDS
through B1-integrin/Aktl pathway in endothelial cells. Cardiovasc Res. 109:151-161, 2016. doi:
10.1093/cvr/cvv253

Shimokawa H, Sunamura S, Satoh K. RhoA/Rho-kinase in the cardiovascular system. Circ Res. 118:352-
366, 2016. doi: 10.1161/CIRCRESAHA.115.306532

Jiang L, Konishi H, Nurwidya F, Satoh K, Takahashi F, Ebinuma H, Fujimura K, Takasu K, Jiang M,
Shimokawa H, Bujo H, Daida H. Deletion of LR11 attenuates hypoxia-induced pulmonary arterial smooth
muscle cell proliferation with medial thickening in mice. Arterioscler Thromb Vasc Biol. 36:1972-1979,
2016. doi: 10.1161/ATVBAHA.116.307900

Tatebe S, Sugimura K, Aoki T, Miura M, Nochioka K, Miyamichi-Yamamoto S, Yaoita N, Suzuki H, Sato
H, Satoh K, Fukumoto Y, Shimokawa H. Multiple beneficial effects of balloon pulmonary angioplasty in
patients with chronic thromboembolic pulmonary hypertension. Circ J. 80:980-988, 2016. doi:
10.1253/circj.CJ-15-1212

Sato H, Ota H, Sugimura K, Aoki T, Tatebe S, Miura M, Yamamoto S, Yaoita N, Suzuki H, Satoh K, Takase
K, Shimokawa H. Balloon pulmonary angioplasty improves biventricular functions and pulmonary flow in
patients with chronic thromboembolic pulmonary hypertension. Circ J. 80:1470-1477, 2016. doi:
10.1253/circj.CJ-15-1187

Aoki T, Sugimura K, Nochioka K, Miura M, Tatebe S, Yamamoto S, Yaoita N, Suzuki H, Sato H, Kozu K,
Miyata S, Satoh K, Shimokawa H. Effects of balloon pulmonary angioplasty on oxygenation in patients
with chronic thromboembolic pulmonary hypertension - Importance of intrapulmonary shunt. Circ J. 80:
2227-2234, 2016. doi: 10.1253/circj.CJ-16-0254

Sato H, Miura M, Yaoita N, Yamamoto S, Tatebe S, Aoki T, Satoh K, Ota H, Takase K, Sugimura K,
Shimokawa H. Pulmonary arterial hypertension associated with congenital portosystemic shunts treated
with transcatheter embolization and pulmonary vasodilators. Intern Med. 55:2429-2432, 2016. doi:
10.2169/internalmedicine.55.6557

Takahashi J, Satoh K, Fukuda K, Sugimura K, Matsumoto Y, Nakano M, Tsuburaya R, Aoki T, Hao K,
Nishimiya K, Ito K, Sakata Y, Shimokawa H. Overview of the 80th annual scientific meeting of the
Japanese Circulation Society - The past, present and future of cardiovascular medicine in Japan - Circ J.
80:1689-1694, 2016. doi: 10.1253/circj.CJ-16-0644

Shimokawa H, Satoh K. Reactive Oxygen Species in Cardiovascular System. Reactive Oxygen Species in
Biology and Human Health. (book chapter) June 1, 2016 by CRC Press, Reference - 543 Pages - 32 Color &
73 B/W lllustrations, ISBN 9781498735452 - CAT# K26429

Pepg AEE. T =B TEWREE(LTBE) AT 4 I o —5h TEREE L O BRRFEAG B )
VoL.15(No.4): p.82~84, 2016 4.

Vg AHE pEILE TPEEREFEEMZE ) (2016 4F)  HRJE L JEBRARPE R up to date: MREEIC 1 2Rk A
L2 BINREE LI B VoL.24(No.1): p.134~138, 2016 4F.



(2) & - YV RYYBHITBIT D N - FAY —FH

Scientific Session 2016 of the Arteriosclerosis, Thrombosis and Vascular Biology/ Peripheral VVascular
Disease Council (May 5-7, 2016, Nashville, USA)  ([18A)

Kikuchi N, Satoh K, Omura J, Satoh T, Kurosawa R, Nogi M, Otsuki T, Numano K, Kozu K, Suzuki K,
Sunamura S, Tatebe S, Aoki T, Sugimura K, Shimokawa H.  Selenoprotein P promotes vascular smooth muscle
cell proliferation and pulmonary hypertension —A possible novel therapeutic target-

2016455 H 20 H ~22H, The 9th International Conference on Biology, Chemistry and Therapeutic
Applications of Nitric Oxide/ The 16th Annual Scientific Meeting of the Nitric Oxide Society of Japan
(Sendai, Japan)

<Symposium 7: NO and pulmonary circulation> ([ §H)

Sugimura K, Tatebe S, Aoki T, Yamamoto S, Yaoita N, Satoh H, kozu K, Satoh K, Shimokawa H. Importance of
acute hemodynamic effects of inhaled nitric oxide in optimization of heart failure treatment in patients with
pulmonary hypertension due to left heart disease.

<Oral presentations> ([ 5H)
Satake Y, Satoh K, Kaiho Y, Tsutsui M, Arai Y, Shimokawa H. Crucial roles of nitric oxide synthases in -
adrenoceptor-mediated bladder relaxation in mice.
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ESC Congress 2016 (201658 27~8 A 31H, Roma, Italy) (KA%—)

<Poster session 1: Heart failure LV dysfunction>

Tatebe S, Sugimura K, Aoki T, Miura M, Yamamoto S, Yaoita N, Suzuki H, Sato H, Kozu K, Satoh K,
Shimokawa H. Importance of acute hemodynamic effects of inhaled nitric oxide in optimization of heart
failure treatment in patients with pulmonary hypertension owing to left heart disease.

<Biological insights in myocardial remodelling> (188)
Suzuki K, Satoh K, Ikeda S, Sunamura S, Otsuki T, Satoh T, Omura J, Kurosawa R, Nogi M, Numano K,



Sugimura K, Miyata S, Shimokawa H. Basigin promotes cardiac fibrosis and failure in response to chronic
pressure-overload in mice.
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Kikuchi N, Satoh K, Omura J, Satoh T, Kurosawa R, Nogi M, Sunamura S, Otsuki T, Numano K, Yaoita N,
Tatebe S, Aoki T, Sugimura K Shimokawa H. Selenoprotein P Promotes Vascular Smooth Muscle Cell
Proliferation and Pulmonary Hypertension -A Possible Novel Therapeutic Target-

Aoki T, Sugimura K, Miura M, Tatebe S, Yamamoto S, Yaoita N, Suzuki H, Sato H, Kozu K, Satoh K,
Shimokawa H. Safety of Balloon Pulmonary Angioplasty in Patients With Inoperable Chronic
Thromboembolic Pulmonary Hypertension -Detail Analyses of Procedure Related Complications-

Omura J, Satoh K, Kikuchi N, Satoh T, Kurosawa R, Nogi M, Sunamura S, Ohtsuki T, Kozu K, Numano K,
Sugimura K, Tatebe S, Aoki T, Suzuki K, Yaoita N, Shimokawa H. A Disintegrin and Metalloproteinase
With Thrombospondin Motifs 8 Downregulates AMP-activated Protein Kinase and Promotes Matrix
Metalloproteinases Activation and Pulmonary Hypertension (Travel Awardsz &/, Cardiopulmonary Best
Abstract Award= &)

Satoh T, Satoh K, Yaoita N, Kikuchi N, Omura J, Kurosawa R, Sunamura S, Nogi M, Otsuki T, Numano K,
Elias-Al-Mamun M, Mohammad Abdul Hai Siddique, Tatebe S, Aoki T, Sugimura K, John Morser and
Shimokawa H. Thrombin Activatable Fibrinolysis Inhibitor Promotes Development of Chronic
Thromboembolic Pulmonary Hypertension -A Possible Novel Therapeutic Target-  (Travel Awardsz &)

<Poster presentations> (78 & & —)
Tatebe S, Sugimura K, Aoki T, Yamamoto S, Yaoita N, Kozu K, Sato H, Satoh K, Shimokawa H. Long-
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term Efficacy of Balloon Pulmonary Angioplasty in Patients With Inoperable Chronic Thromboembolic
Pulmonary Hypertension.

Nogi M, Satoh K, Kudo S, Omura J, Kikuchi N, Satoh T, Sunamura S, Kurosawa R, Ohtsuki T, Numano K,
Suzuki K, Shimokawa H. Protective Roles of Small GTP-binding Protein GDP Dissociation Stimulator
Against Angiotensin Il-induced Thoracic Aortic Aneurysm Formation and Rupture in Mice -a Possible
Novel Therapeutic Target- (Travel Awardsz &)

Kurosawa R, Satoh K, Kikuchi N, Omura J, Satoh T, Nogi M, Sunamura S, Numano K, Suzuki K,
Mohammad Abdul Hai Siddique, Elias-Al-Mamun M, Shimokawa H. Celastramycin Inhibits Pulmonary
Arterial Smooth Muscle Cell Proliferation and Ameliorates Hypoxia-induced Pulmonary Hypertension in
Mice. (Travel Award=E)

Sunamura S, Satoh K, Suzuki K, Kudo S, Ikeda S, Kikuchi N, Omura J, Satoh T, Kurosawa R, Nogi M,
Numano K, Shimizu T, Shimokawa H. Crucial Role of ROCKZ1 to Maintain Contractile Cardiac Function in
Response to Chronic Pressure-Overload in Mice.

Mohammad Abdul Hai Siddique, Satoh K, Kurosawa R, Elias-Al-Mamun M, Kikuchi N, Omura J, Satoh T,
Nogi M, Sunamura S, Shimokawa H. Identification of Emetine as a Novel Therapeutic Agent for
Pulmonary Hypertension in Rats -High-throughput Screening of 5,562 Compounds-  (Travel Awardz

)
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<Plenary Session >

(PLO3-3:Late Complications after Repair in Adult Congenital Heart Disease)Tatebe S, Sugimura K, Aoki T,
Yamamoto S, Yaoita N, Kouzu K, Sato H, Satoh K, Shimokawa H. Clinical Importance of Pulmonary
Hypertension in Adults with Congenital Heart Disease after Cardiac Surgery.

< Symposium >

(SY02-1:Vascular Biology as Interactive Science of Cardiovascular Disease)Satoh K, Sunamura S, Nogi M,
Kurosawa R, Kudo S, Omura J, Kikuchi N, Sato T, Otsuki T, Suzuki K, Miura M, Aoki T, Tatebe S, Sugimura K,
Sakata Y, Shimokawa H. Novel Therapeutic Targets for Cardiovascular Diseases —Rho-kinase, Cyclophilin A

and Its Receptor, Basigin—

(SY12-3: Understanding the Mechanism of Pulmonary Hypertension)Satoh T, Satoh K, Yaoita N, Kikuchi N,
Omura J, Kurosawa R, Sunamura S, Nogi M, Otsuki T, Tatebe S, Aoki T, Sugimura K, Shimokawa H. Thrombin-
Activatable Fibrinolysis Inhibitor Plays a Crucial Role in The Development of Chronic Throm-boembolic
Pulmonary Hypertension—A Possible Novel Therapeutic Target—

(SY19-2: MBS HE kA ) b oD 7= b D EL 0 #A)Aoki T, Sugimura K, Tatebe S, Yamamoto S, Yaoita N, Sato
H, Kozu K, Satoh K, Akiyama M, Kawamoto S, Saiki Y, Shimokawa H. Pulmonary Hypertension in Potential
Heart Transplant Recipients with Implantable Ventricular Assist Device.

< Late Breaking Cohort Studies >

(LBCS1-2:Heart Failure: Multi-organ Interaction and Treatment) Tatebe S, Sakata Y, Sugimura K, Satoh K,
Shiroto T, Konno R, Adachi O, Kimura M, Tateno S, Nakajima H, Oyama K, Saiki Y, Shimokawa H. Clinical
Characteristics of Adult Congenital Heart Disease in a Prospective Multicenter Cohort Study —An Initial Report
from the CHART-2 Study—

(LBCS6-6:Advanced Vascular Interventions: Techniques and Outcomes)Aoki T, Sugimura K, Tatebe S,
Yamamoto S, Yaoita N, Kozu K, Sato H, Konno R, Nochioka K, Satoh K, Shimokawa H. Long-term Beneficial
Effects of Balloon Pulmonary Angioplasty on Hemodynamics and Prognosis in Patients with Inoperable Chronic

Thromboembolic Pulmonary Hypertension.

< Late Breaking Cohort Studies-poster >
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(LBCSP1-3:Risk Factor Analysis for Cardiovascular Events)Kozu K, Sugimura K, Aoki T, Tatebe S, Yamamoto
S, Yaoita N, Sato H, Nochioka K, Satoh K, Miyata S, Shimokawa H. Long-term Prognosis of Patients with
Pulmonary Hypertension for All Subtypes —A Single Center Experience—

<Japan Heart Foundation Satoh Memorial Award Lecture >
Satoh K. Development of Novel Therapies for Cardiovascular Diseases by Clinical Application of Basic
Research.

<Young Investigator's Award Finalists Lectures (Basic Research) >

Kikuchi N, Satoh K, Omura J, Satoh T, Kurosawa R, Nogi M, Sunamura S, Otsuki T, Numano K, Yaoita N,
Yamamoto S, Tatebe S, Aoki T, Sugimura K, Shimokawa H. Selenoprotein P Promotes Pulmonary Arterial
Smooth Muscle Cell Proliferation and Pulmonary Arterial Hypertension.

<Young Investigator’s Award for International Students Finalists Lectures>

Mohammad Abdul Hai Siddique, Satoh K, Kurosawa R, Md. Elias-Al Mamun, Kikuchi N, Omura J, Sato T,
Nogi M, Sunamura S, Shimokawa H. Identification of Emetine as a Novel Therapeutic Agent for Pulmonary
Hypertension in Rats—Highthroughput Screening of 5,562 Compounds—

< Oral Presentation (English) >

(OE-141:Heart Failure (Laboratory/Biomarkers)1)Otsuki T, Satoh K, Omura J, Kikuchi N, Sato T, Kurosawa R,
Sunamura S, Nogi M, Sugimura K, Aoki T, Tatebe S, Miura M, Yamamoto S, Yaoita N, Miyata S, Shimokawa H.
Plasma Levels of Cyclophilin A are Associated with Increased Mortality in Patients with Heart Failure.

(OE-205:Heart Failure (Basic))Sunamura S, Satoh K, Suzuki K, Kudo S, Ikeda S, Omura J, Kikuchi N, Sato T,
Kurosawa R, Nogi M, Numano K, Shimizu T, Shimokawa H. Crucial Role of ROCK1 to Maintain Cardiac
Contractile Function in Response to Chronic Pressure-Overload in Mice.

(OE-259:Pulmonary Circulation)Omura J, Satoh K, Kikuchi N, Satoh T, Kurosawa R, Nogi M, Sunamura S,
Ohtsuki T, Kozu K, Suzuki K, Yaoita N, Aoki T, Tatebe S, Sugimura K, Shimokawa H. A Disintegrin and
Metalloproteinase with Throm- bospondin Motifs 8 (ADAMTS8) Promotes Hypoxia-induced Pulmonary
Hypertension in Mice.

(OE-295:Vascular Biology)Nogi M, Satoh K, Kudo S, Omura J, Kikuchi N, Sato T, Sunamura S, Kurosawa R,
Otsuki T, Suzuki K, Shimokawa H. Protective Roles of Small GTP-binding Protein GDP Dissociation Stimulator
(SmgGDS) against Angiotensin Il-induced Thoracic Aortic Dissection and Rupture in Mice.

< Oral Presentation (Japanese) >

(0©J-053:Cardiomyopathy/Hypertrophy (Clinical)) Yamamoto S, Sugimura K, Suzuki H, Tatebe S, Aoki T, Yaoita
N, Sato H, Kozu K, Ota H, Takanami K, Takase K, Satoh K, Shimokawa H. Novel Diagnostic Strategy for
Cardiac Involvement in Patients with Anderson-Fabry Disease.

< Featured Research Session >
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(FRS-106:Pulmonary Circulation)Kurosawa R, Satoh K, Kikuchi N, Omura J, Sato T, Nogi M, Sunamura S,
Suzuki K, Hai Siddiqgue Mohammad Abdul, Shimokawa H. Celastramycin Inhibits Pulmonary Arterial Smooth

Muscle Cell Proliferation and Ameliorates Hypoxia-induced Pulmonary Hypertension.

< Excellent Case Presentation by Young Careers in English >

(PE-786:Pulmonary Circulation 2)Aoki T, Sugimura K, Tatebe S, Yamamoto S, Yaoita N, Sato H, Kouzu K,
Nochioka K, Satoh K, Shimokawa H. Effectiveness and Safety of Balloon Pulmonary Angioplasty in Patients
with Inoperable Chronic Thromboembolic Pulmonary Hypertension.

< Poster Session (Japanese) >

(PJ-284:Pulmonary Circulation)Sato H, Ota H, Sugimura K, Aoki T, Tatebe S, Miura M, Yamamoto S, Yaoita N,
Kozu K, Satoh K, Shimokawa H. Balloon Pulmonary Angioplasty Improves Biventricular Functions in Patients
with Inoperable Chronic Thromboembolic Pulmonary Hypertension.
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