chronic thromboembolic pulmonary hypertension. Chest 2008; 134: 229-36(1I-B2).

10. Hoeper MM, Kramm T, Heinrike W, et al. Bosentan therapy for inoperable chronic
thromoboembolic pulmonary hypertension. Chest 2005; 128: 2363-2367.(1V)

11. Hughes R, George P, Parameshwar J, et al. Bosentan in inoperable chronic thromboembolic
pulmonary hypertension. Thorax 2005;60:707(1V).

12. Bonderman D, Nowotny R, Skoro-Sajer N, et al. Bosentan therapy for inoperable chronic
thromboembolic pulmonary hypertension. Chest 2005; 128: 2599-2603(1V).

13. Seyfarth H], Hammerschmidt S, Pankau H, Winkler J, Wirtz H. Long-term bosentan in chronic
thromboembolic pulmonary hypertension. Respiration 2007;74:287-92(1V).

14. Jais X, D'Armini AM, Jansa P, et al. Bosentan for treatment of inoperable chronic
thromboembolic pulmonary hypertension: BENEFIT (Bosentan Effects in iNopErable Forms of
chronic Thromboembolic pulmonary hypertension), a randomized, placebocontrolled trial. J Am
Coll Cardiol 2008;52:2127-34(11-B2).

15. Badesch DB, Feldman J, Keogh A, et al. ARIES-3: ambrisentan therapy in a diverse population
of patients with pulmonary hypertension. Cardiovasc Ther. 2012;30:93-9.

16. Nagaya, N, Sasaki, N, Ando, M, et al. Prostacyclin therapy before pulmonary
thromboendarterectomy in patients with chronic thromboembolic pulmonary hypertension. Chest
2003; 123:338-343.

17. Reesink HJ, Surie S, Kloek J, et al. Bosentan as a bridge to pulmonary endarterectomy for
chronic thromboembolic pulmonary hypertension J Thorac Cardiovasc Surg. 2010;
139:85-91(1V).

18. Condliffe R, Kiely DG, Gibbs SR, et al. Improved outcomes in medically and surgically treated
chronic thromboembolic pulmonary hypertesion. Am J Respir Crit Care Med 208; 177:
122-1127(IV-B1).

19. Nishimura R, Tanabe N, Sugiura T,et al. Improved Survival in Medically Treated Chronic
Thromboembolic Pulmonary Hypertension. Circ J. 2013; 77: 2110-7(IV-B1).

20. Becattini C, Manina G, Busti C, et al. Bosentan for chronic thromboembolic pulmonary
hypertension: findings from a systematic review and meta-analysis. Thromb Res 2010; 126:e51-
e56(1V).

21.

23 In 2012: 249-253(1V).
22. Pepke-Zaba ], Delcroix M, Lang I, et al. Chronic thromboembolic pulmonary hypertension
(CTEPH): results from an international prospective registry. Circulation 2011; 124:
1973-1981(1V).

CQ: CEPH BPA

A: balloon pulmonary angioplasty
(1v)

30



FRENREHIRLTICEZEL. A ENOCEREE. L3, RBRBRAI SR
DOPEAD EEEM MTHLIN, FHMICEMEE-TEHEFDOI-OICPEAZETLEZLVES
‘PEARICHHiMEARELLIZERL-H

Dl VP ST | AEAARICE>TENYHA/WHOBSRE S S B Ll E
F+HH (FHBAIRE A 30mmHg L £ FE - (L iim FHEHRH300dyn -sec ems LLE)

FARBEUPEALBPAD YRR R D4+ ICEHBRBLEETEA(BLUR
ORALFE ) MBPAZHEL TS

. BEOSRBTLEHRLTLBESH
@abHE . I—FPULX—EHTHEH

CQ BPA
A: balloon pulmonary angioplasty
(Iv)
BRI R e mox | ST
%) HELR/PE/TR | ELH/ER/TH (%) (%)
o . 202 90/4/32 24/0/52
Ring like stenosis  JEFRPNEN (44.6/2.0/15.8) {11.9/0.0/25.7) 100 2.0
Web and abrupt 953 175/114/290 48/3/323 986 26
narrowing (62.6) (18.4/12.0/30.4) (5.0/0.3/33.9) - :
Complete vascular 299 60/34/108 13/2/82 86.6 16.4
obstruction (19.7) (20.1/11.4/36.1) (4.3/0.7/27.4) . .
. 42 2/7/18 0/0/15
R e (2.8) (4.8/16.7/42.9) (0.0/0.0/35.7) e -
CQ: BPA
A balloon pulmonary angioplasty
(Iv)

31



| em
ARE 1397
BHHEHE 511
251
197
mEZFFL 41
firh Th AU £ it 6
4
mEET 3
firh Th A B 2 1
8
1
CQ CTEPH PEA
A: PEA CTEPH CTEPH
University California, San Diego  Moser, Jamieson 1990

300dyn.s.cm-5
AHA, ESC,

m

RS, CTEPH
PEA

60%

CT

1. Jamieson SW, Auger WR, Fedullo PF, Channick RN, Kriett JM, Tarazi RY,et al. Experience and
results with 150 pulmonary thromboendarterectomy operations over a 29-month period. J Thorac
Cardiovasc Surg. 1993 Jul;106(1):116-26. (Level 1V)

2. Moser KM, Auger WR, Fedullo PF. Chronic major-vessel thromboembolic pulmonary
hypertension. Circulation. 1990 Jun;81(6):1735-43. (Level VI)

32



3. Jaff M, McMurtry M, Archer S, Cushman M, Goldenberg N, Goldhaber S, et al. Management of
Massive and Submassive Pulmonary Embolism, Iliofemoral Deep Vein Thrombosis, and Chronic
Thromboembolic Pulmonary Hypertension: A Scientific Statement From the American Heart
Association. Circulation. 2011;123:1788-1830. (Level VI)

4. Galie® N, Hoeper M, Humbert M, Torbicki A, Vachiery J, Barbera J, et al. Guidelines for the
diagnhosis and treatment of pulmonary hypertension The Task Force for the Diagnosis and
Treatment of Pulmonary Hypertension of the European Society of Cardiology (ESC) and the
European Respiratory Society (ERS), endorsed by the International Society of Heart and Lung
Transplantation (ISHLT). European Heart Journal (2009) 30, 2493-2537. (Level VI)

5. Kim N, Delcroix M, Jenkins D, Channick R, Dartevelle P, Jansa P, et al. Chronic Thromboembolic
Pulmonary Hypertension. J Am Coll Cardiol 2013;62:D92-9. (Level VI)

6. Jamieson S, Kapelanski D, Sakakibara N, Manecke G, Thistlethwaite P, Kerr K, et al. Pulmonary
Endarterectomy: Experience and Lessons Learned in 1,500 Cases. Ann Thorac Surg
2003;76:1457-64. (Level 1V)

7. Dartevelle P, Fadel E, Mussot S, Chapelier A, Herve P, de Perrot M, et al. Chronic
thromboembolic pulmonary hypertension. Eur Respir J 2004; 23: 637-48. (Level 1V)

8. Madani M, Auger W, Pretorius V, Sakakibara N, Kerr K, Kim N, et al. Pulmonary
endarterectomy: recent changes in a single institution’s experience of more than 2,700 patients.
Ann Thorac Surg 2012;94:97-103. (Level 1V)

9. D'Armini A, Morsolini M, Mattiucci G, Grazioli V, Pin M, Valentini A, et al. Pulmonary
endarterectomy for distal chronic thromboembolic pulmonary hypertension. J Thorac Cardiovasc
Surg 2014;148:1005-12. (Level IV)

10. Mayer E, Jenkins D, Lindner J, D’Armini A, Kloek J, MD, Meyns B, et al. Surgical management
and outcome of patients with chronic thromboembolic pulmonary hypertension: Results from an
international prospective registry. J Thorac Cardiovasc Surg 2011;141:702-10. (Level 1V)

11. Pepke-Zaba J, Delcroix M, Lang I, Mayer E, Jansa P, Ambroz D, et al. Chronic thromboembolic
pulmonary hypertension (CTEPH) [OResults from an international prospective registry. Circulation.
2011; 124:1973-81. (Level IV)

CQ: PEA
A: 5~10% 5 73~83%
NYHA 6
CTEPH 4.7%
10 7.4% 11-50 4.7% 50 3.5%

4~5%

33



5 10 73~86% 69~75%

1028+400-320£215 dyn.s.cm-5 45.2+8.6-18.6x7.3mmHg Ogino
868+319-313+206 dyn.s.cm-5 47+10-25+10mmHg Ishida
997+340-278+231 dyn.s.cm-5 49+11.23+10mmHg Sato

6 »H~—2 63~67%
NYHA 6
NYHA
80~90% NYHA III/IV 90% I/11
6
2 Borg scale

1. Mayer E, Jenkins D, Lindner J, D’Armini A, Kloek J, MD, Meyns B, et al. Surgical management
and outcome of patients with chronic thromboembolic pulmonary hypertension: Results from an
international prospective registry. J Thorac Cardiovasc Surg 2011;141:702-10. (Level 1V)

2. Madani M, Auger W, Pretorius V, Sakakibara N, Kerr K, Kim N, et al. Pulmonary
endarterectomy: recent changes in a single institution’s experience of more than 2,700 patients.
Ann Thorac Surg 2012;94:97-103. (Level 1V)

3. Ogino H, Ando M, Matsuda H, Minatoya K, Sasaki H, Nakanishi N, et al. Japanese single-center
experience of surgery for chronic thromboembolic pulmonary hypertension. Ann Thorac Surg
2006;82:630-6. (Level IV)

4. Ishida K, Masuda M, Tanabe N, Matsumiya G, Tatsumi K, Nakajima N. Long-term outcome after
pulmonary endarterectomy for chronic thromboembolic pulmonary hypertension. J Thorac
Cardiovasc Surg 2012;144:321-6. (Level 1V)

5. Sato M, Ando M, Kaneko K, Higuchi Y, Kondo H, Akita K, et al. Respiratory and Hemodynamic
Changes in Patients with Chronic Thromboembolic Pulmonary Hypertensiond1 Year after
Pulmonary Endarterectomy. Ann Vasc Dis. 2013;6:578-82. (Level 1V).

34



6. Ishida K, Masuda M, Tanaka H, Imamaki M, Katsumata M, Maruyama T, et al. Mid-term results
of surgery for chronic thromboembolic pulmonary hypertension. Interac Cardiovasc Thorac Surg
2009;9:626-29. (Level 1V)

7. van der Plas M, Reesink H, Roos C, van Steenwijk R, Kloek J, MD, Bresser P. Pulmonary
Endarterectomy Improves Dyspnea by the Relief of Dead Space Ventilation. Ann Thorac Surg
2010;89:347-52. (Level 1IV)

8. Reesink H, van der Plas M, Verhey N, van Steenwijk R, Kloek J, MD, Bresser P. Six-minute walk
distance as parameter of functional outcome after pulmonary endarterectomy for chronic
thromboembolic pulmonary hypertension. J Thorac Cardiovasc Surg 2007;133:510-6. (Level IV)
9. van der Plas M, Surie S, Reesink H, van Steenwijk R, Kloek ], Bresser P. Longitudinal follow-up
of six-minute walk distance after pulmonary endarterectomy. Ann Thorac Surg 2011;91:1094-
100. (Level 1V)

10. Freed D, Thomson B, Tsui S, Dunning ], Sheares K, Pepke-Zaba J, et al. Functional and
haemodynamic outcome 1 year after pulmonary thromboendarterectomy. Eur J Cardiothorac
Surg 2008;34:525-30. (Level 1V)

11. Tanabe N, Okada O, Nakagawa Y, Masuda M, Kato K, Nakajima N, et al. The efficacy of
pulmonary thromboendarterectomy on long-term gas exchange. Eur Respir ] 1997; 10: 2066-72.
(Level 1V)

CQ: PEA
A:
CTEPH 18.8%
16.7% 11.2% 10.2% 9.6%
65.7% 6% 4.5% 31.3%
10—~35%
small vessel disease
500 dyn.s.cm-5
NYHA 6 5

35



PEACOG

23%
PEA
PEA
10-40% 60% 30% 48 10% PaO2/Fi02 < 300

ECMO

1. Mayer E, Jenkins D, Lindner J, D’Armini A, Kloek J, MD, Meyns B, et al. Surgical management
and outcome of patients with chronic thromboembolic pulmonary hypertension: Results from an
international prospective registry. J Thorac Cardiovasc Surg 2011;141:702-10. (Level 1V)

2. Freed DH, Thomson BM, Berman M, Tsui SS, Dunning J, Sheares KK, et al. Survival after
pulmonary thromboendarterectomy: Effect of residual pulmonary hypertension. J Thorac
Cardiovasc Surg 2011;141:383-7. (Level 1V)

3. Jamieson S, Kapelanski D, Sakakibara N, Manecke G, Thistlethwaite P, Kerr K, et al. Pulmonary
Endarterectomy: Experience and Lessons Learned in 1,500 Cases. Ann Thorac Surg
2003;76:1457-64. (Level 1V)

4. Madani M, Auger W, Pretorius V, Sakakibara N, Kerr K, Kim N, et al. Pulmonary
endarterectomy: recent changes in a single institution’s experience of more than 2,700 patients.
Ann Thorac Surg 2012;94:97-103. (Level 1V)

5. Reesink HJ], MD, van der Plas MN, Verhey NE, van Steenwijk RP, Kloek 1], Bresser P. Six-minute
walk distance as parameter of functional outcome after pulmonary endarterectomy for chronic
thromboembolic pulmonary hypertension. J Thorac Cardiovasc Surg 2007;133:510-6 (Level IV)
6. van der Plas MN, Surie S, Reesink HJ], van Steenwijk RP, Kloek 1], Bresser P. Longitudinal
follow-up of six-minute walk distance after pulmonary endarterectomy. Ann Thorac Surg
2011;91:1094-100. (Level 1V)

7. Condliffe R, Kiely DG, Gibbs JSR, Corris PA, Peacock AJ, Jenkins DP. Improved outcomes in
medically and surgically treated chronic thromboembolic pulmonary hypertension. Am J Respir
Crit Care Med 2008;177:1122-7. (Level 1V)

8. Hughes RJ], Jais X, Bonderman D, Sunthralingam ], Humbert M, Lang I. The efficacy of
bosentan in inoperable chronic thromboembolic pulmonary hypertension: a 1-year follow-up

36



study. Eur Respir J 2006;28:138-43. (Level 1V)

9. Galie® N, Kim NH. Pulmonary microvascular disease in chronic thromboembolic pulmonary
hypertension. Proc Am Thorac Soc 2006;3:571-6. (Level VI)

10. Vuylsteke A, Sharples L, Charman G, Kneeshaw J, Tsui S, Dunning J, et al. Circulatory arrest
versus cerebral perfusion during pulmonary endarterectomy surgery (PEACOG): a randomised
controlled trial. Lancet 2011; 378: 1379-87. (Level II)

11. Matsuda H, Ogino H, Minatoya K, Sasaki H, Nakanishi N, Kyotani S, et al. Long-Term Recovery
of Exercise Ability After Pulmonary Endarterectomy for Chronic Thromboembolic Pulmonary
Hypertension. Ann Thorac Surg 2006;82:1338-43. (Level IV)

12. Morsolini M, Azzaretti A, Orlandoni G, D’Armini AM, MD. Airway bleeding during pulmonary
endarterectomy: The “bubbles” technique. ] Thorac Cardiovasc Surg 2013;145:1409-10.00
(Level V)

13. Manecke GR, Kotzur A, Atkins G, Fedullo PF, Auger WR, Kapelanski DP. Massive Pulmonary
Hemorrhage After Pulmonary Thromboendarterectomy, Anesth Analg 2004;99:672-5. (Level V)
14. Thistlethwaite PA, Madani MM, Kemp AD, Hartley M, Auger WR, Jamieson SW. Venovenous
Extracorporeal Life Support After Pulmonary Endarterectomy: Indications, Techniques, and
Outcomes. Ann Thorac Surg 2006;82:2139-46. (Level 1V)

15. Berman M, Tsui S, Vuylsteke A, Snell A, Colah S, Latimer R. Successful Extracorporeal
Membrane Oxygenation Support After Pulmonary Thromboendarterectomy. Ann Thorac Surg
2008;86:1261-7. (Level IV)

16. Jenkins DP, Madani M, Mayer E, Kerr K, Kim N, Klepetko W, et al. Surgical treatment of chronic
thromboembolic pulmonary hypertension. Eur Respir J 2013; 41: 735-742. (Level VI)

CQ 1. CQ

BPA 5. CTEPH

37



2014

10%

PAH

GL

pulmonary veno-occlusive disease, PVYOD

pulmonary capillary hemangiomatosis PCH

pulmonary arterial hypertension:PAH
PVOD PCH

PVOD PCH

15

PVOD PCH

15

PVOD PCH

PAH

38

CT



PGI2 5 PDE-5 Inhibitor

ERA
PAH

(a) 25mmHg 3 Wood Unit 240dyne sec
cm™
(b) 15mmHg

PVOD/PCH CT HRCT

(ground glass opacity)
ERA PDES5 inhibitor PGI2 /
70mmHg

%DLco < 55%

PAH PAH PAH PAH
PAH

PVOD/PCH PAH

39



PVOD/PCH PAH

PVOD

PCH PVOD

Stage 3

NYHA
II
ITI

Iv

WHO WHO-PH

II

ITI

v

40

30 90%



mPAP CI
Stage 1 | WHO-PH/NYHA I 1II 40 > mPAP 2 25
mmHg
Stage 2 | WHOPH/NYHAL II | mPAP>40mmHg _ | _ _ _ | _
Stage 3 | WHO-PH/NYHA T 1II mPAP = 25 mmHg N
WHO-PH/NYHA III CI=2.5
v mMPAP = 25 mmHg L/min/m?
WHO-PH/NYHA III Cl <25
Stage 4 mPAP > 25 mmHg
vV L/min/m?
Stage 5 | WHO-PH/NYHA 1V mPAP > 40 mmHg
PGI2
mPAP
Stage 5
mPAP CI Stage
TRPG
Stage 1 | WHO-PH/NYHA I III | TRPG < 40 mmHg
TR
Stage 2 | WHO-PH/NYHA I, II TRPG = 40 mmHg
WHO-PH/NYHA 1 TRPG < 40 mmHg
A D R LS
Stage 3 | WHO-PH/NYHA I II | TRPG = 40 mmHg
WHO-PH/NYHA III TRPG = 40 mmHg
WHO-PH/NYHA II, III | TRPG < 40 mmHg
Stage 4 | WHO-PH/NYHA II, III | TRPG = 60 mmHg
WHO-PH/NYHA 1V TRPG < 60mmHg
Stage 5 | WHO-PH/NYHA 1V TRPG = 60 mmHg
PGI2
WHO-PH
mPAP Stage 5
TRPG Stage

41




stage 2

TRPG 40mmHg mPAP 25 mmHg TRPG 60mmHg mPAP
40mmHg

42



2014

GL

LAM LAM

TSC-LAM LAM

1940
lymphangioleiomyomatosis

LAM  TSC-LAM LAM TSC
TSC
TSC1 TSC2 TSC
LAM VEGF-C
LAM LAM
30
TSC-LAM LAM
2014 7

43

TSC

VEGF-D

TSC

mTOR



LAM

LAM
LAM
COPD
LAM
LAM LAM
LAM
15 18 10 85
LAM Foundation 410 10
86
Lymphangioleiomyomatosis:LAM LAM
LAM CT
1.
(1)
LAM CT 2
(2)
3
-1 3
-2 LAM 4
-1 LAM 5

44



2.
UUTO XD i c R Z TR T DR EZ RN T 5.
COPD
LCH
T InA R—v R (FERREMRE L 2T 256)
Birt-Hogg-Dubé
lymphocytic interstitial pneumonia  LIP
Light-chain deposition disease
3.
CT CT 5 2 4
CT
MRI CT
1 LAM LAM
LAM
2 LAM CT
B SRR 72 ERE A2 A3 2 Bl (3 mmilcm O
CcT 102mm
3
LAM LAM
LAM LAM MIRDOGFELZGEA T2 Z ENMETH D, Ml (FEakE, ok, MK
(1) LAM
HE
LAM 0 0 o001

45



LAM a-smooth muscle actin  a-SMA HMB45

estrogen receptor ER progesterone receptor PR
LAM

(2) LAM
(1)- HE 1)- a-SMA + HMBA45
(1)- HE 1)- a-SMA +HMB45 - ER PR

4 LAM LAM
a-SMA HMB45 ER PR D2-40 VEGFR-3

5 LAM
(1)

118 9 1667—1676 2008 LAM

LAM

(2)
(3)
(4)

46



4cm
80Torr <
80%<9%FEV1
Pa0O2 5mm
4 cm
70Torr < 1
70%<%FEV1<
Pa02 <
80% 5mm
80Torr
*
60Torr <
40%<%FEV1<
Pa02<70To
70%
rr
5mm
PaO2<
9%FEV1< 40%
60Torr

47




2014

GL
secondary alveolar
hypoventilation syndromes: SAHS alveolar hypoventilation
syndrome: AHS AHS
Phenotype A B
1. PaCO, >45Torr
Phenotype A /
Phenotype B
2.
3.
4,
5.
6. AHS 2 Phenotype A voluntary
hyperventilation: VHV PaCO,
AHS
Phenotype A primary
alveolar hypoventilation syndrome: PAH
9 A phenotype 40 B phenotype

5,000

PHOX-2

48



II

PAH

Definite Probable

w N e

B.

1. PaCO, >45Torr
Phenotype A /

Phenotype B

2. PaO, 60 Torr HOT

3. Phenotype A, B

1. COPD
COPD FEV./FVC < 70%

49



