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2007 7 Ψ╞├ Җ ὗҖɞΨ╞

Җ הּ Ђ ł  

♥ Ά Ό Ẵ Ń[1] Ẵ ל

2003 ᾀ ι´ 3 ΐ

♥ Җ ♥ τɞί ὗ ɞ

Њ ͽί

Ỹ   ♥ pulmonary
arterial hypertension PAH ɞ Ά

ὉЂὙ ί ├ εɞ

♥ί הּ Ђ Ә ɟ

ﬞ 11 Ỉ ♥

הּ ΆPAH Ặ CAV-1ɞ
KCNK3ɞTBX4ɞEIF2AK4ɞBMP9 [2-6]   Ђ

PAH הּ ᾍ ɟ2007 ѡ

ᾤ ẫ Ỉͽ PAH ︢

֒ᾤὬ ; ᾤὬ Ẩ҆

ᾤὬ וֹ ɟ2007 ѡ

Ẩ וֹ ᾤὬ וֹ ᾤὬ ɞ

ɞђ ɞᾀ ɞ ɞ

ͽ PAH Ẩ ẃↄ [7]ɟ ᾂ

ѠжẶ ᾀ Ἇεẫ ͫΥ

♥ chronic thromboembolic
pulmonary hypertension, CTEPH [8]ɟ

├ Ψ Ђ  

CTEPH ί הּ ε ẉ

ḏ optical coherence tomography, OCT
  ♥Ὼ/ ♥Ὼ Pd/Pa

;   [9] ӻCTEPH
  Ỉ ᾽ ╥ͫ הּ ε ɞчẨ

ẫ CTEPH
ᾇ ɟEARLY ΐ

► World Health Organization, WHO ῾

Ⅱ [10]

REVEAL ỏ PAH● ὗ

● ὗ ᾍ [11]

AMBITION Άђ ὲ

╥ [12] ѡּׂש

ͫЗẹђẶ הּ ӻPAH ɞ●

ὗ ѡּׂשὲ ᾇắ ɟ

11 4ɞ5ɞ6 ΐ ♥ ҖὗᾂЊ

2008ɞ2013 2018 ￼ ♥ ί ὗ

ɞּה ᾍɞ Ҝɞ ɞ● ὗ ɞ

ἏΆ Ђ ɞ Ά ΅

ɟֿפ 2016 Җ ESC
Җ ERS ϛ הּ Ђ

♥ ╧[7]ɟ

ᾤΨ ͽ ɞ ɞ

ɞђ ɞ Ẩ҆ ᾤὬ ɞ ;

ᾤὬ ᾀשּׂ ɟъ2007 ẫ ︢

ͫΞ Ό Ψ 11 הּ

ε ║ ♥Ό ί Ψ

Ỉ ɞ Ỉ ɞ ẍ Ỉ ɞ

ѡּׂשṿ ├ Ẩᾇ ӘΨɟ

2007 ł   ♥ Ά

Ό Ẵ Ń ΅ ᾤ ♥

ί Әɟ Ψ╞├ Җ ὗ

Җ Ψ╞ Җ

♥ Ό ẫ Ỉ

ᾂ 11 ךּ 2007
Ẵ Ђװ ɟ

╧ ᾂ

ɟ

Ⅰ / ͫ ắ ɞ

wuyingying
指南下载
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Ⅲ / ͫ ắ /
ͫЗ ԇ Ә ΅

ӻ ɟ

;ɟ

A Њ ί

ὗ ɟ

B Њ╥ ί

ɟ

C сεΌ Ẵ / ί

ɞ ỏ ɟ

专用术语与定义

♥ ͫ [13] ẹζ

;   ♥Ὼ╗

΅ ῾ ɟ

♥ Ɑ   ♥Ὼ╗

₿ ᾤ ♥ɞ

♥ ♥   ♥Ὼ ╗

ɟ ♥  Ὼ Ἇε

;ɞ ɞ   ♥

mean pulmonary artery pressure, mPAP ≥25 mmHg
1 mmHg=0.133 kPa [7]ɟ ж mPAPε 14±3
mmHg ͽ ε20 mmHgɟ

PAH   ♥Ὼ╗ Ά

♥Ὼ ζ   לּ

Ὼ   Ύ΅ ɞ

ẹђשּׂ ♥ɟ

PAH  Ὼ Ἇε

mPAP≥25 mmHg   ♥ pulmonary
artery wedge pressure, PAWP ≤15 mmHgּׂש
Ὼ>3 Wood╥Ӊ [7]ɟ

הּ   ♥ idiopathic pulmonary

arterial hypertension, IPAH ͫ Ɑ ɞѡ

Ὼ ╗ εζ

ɟ  Ὼ PAH Ἇɟ

ẶЊͽ Ψ ♥ɞ

  ♥ הּ   ♥ Ό

łpulmonary hypertensionŃɞłpulmonary arterial
hypertensionŃ łidiopathic pulmonary arterial
hypertensionŃ Ψ ɟ жᵋ

łpulmonary hypertensionŃɞłpulmonary arterial
hypertensionŃ εł   ♥Ńł   

♥Ńӂ ╧щך 2007 ł   ♥

Ά Ό Ẵ Ń ӻ 1 ל
Ϝ łpulmonary embolismŃͫ

εł Ń ΅ εł   Ń

ắ ł Ń   Ἥω

εł Ń ₿ ł   Ńł

ɞ Ỉ Ń ж ɟ2 ɞ

ϛ łpulmonary hypertensionŃ ε

ł ♥ Ńɟ

♥  Ὼ ὗ 1ɟ
临床分类

╧ ♥ί ὗ щ

А ὗ ⱭὮ ל 2018 6 ΐ

♥ Җ Ỉ װ 2ɟ
流行病学

ͫɞ

ж Ψ ♥ ε 1% >
65 ж Ψ 10% ѡ
♥ / ♥ ε
[14]ɟẹΨ 80% הּ Ψ

表1 ♥  Ὼ ὗ

τ

♥

ᾤ ♥

♥

╥ ♥

♥

 Ὼ

mPAP≥25 mmHg
mPAP≥25 mmHg PAWP≤15 mmHgPVR>3 Wood╥Ӊ

mPAP≥25 mmHg PAWP>15 mmHg
DPG<7 mmHg / PVR≤3 Wood╥Ӊ
DPG≥7 mmHg / PVR>3 Wood╥Ӊ

ί ὗ

А ♥

  ♥

/ ♥

  ♥

Ɑ ♥

♥

♥

mPAPε   ♥ PAWPε   ♥ PVRε Ὼ DPGε   ♥Ὼ dPAPε   ♥ DPG=dPAP-
PAWP 1 mmHg=0.133 kPa
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εẈ ɟPAHּה
ὗᾂε 5~10/ ͺж 15~60/

ͺ[15] ╚ ε IPAHɞ Ҝ PAH Ặ

PAH Ặ PAHὮѡ ε ẹ

Ψ ↄ ▌ Ặ PAH
2/3[16]ɟ IPAH ε 50~65
20ΐ 80 џ 36 ╗ Ɑ ΅ [17]ɟ

ϊ PAH Ҝ џ

Ɑּה ♥ 1ɞ3 5 ὗᾂε 68%ɞ
48% 34%[18]ɟ 20ΐ 90 џѡ PAH

ͽ 2006 ỏ הּ IPAHɞ
PAHּׂש ẶPAH 1

ε 89.3%[16] 2010 הּ

IPAHɞ Ҝ PAHּׂש ẶPAH 1ɞ
2 3 ὗᾂ ᾇ89%ɞ68% 55%[19]ɟ
Јɞ

ϊ ж PAHשּׂ♥
ɟPAH ὗ ϛΆ ΅ [20]

εẈ ẹ ε IPAH
Ặ PAH Ặ PAH

ε ɟ

IPAHѡΨ εζ [21]ɟ

2006 ѡᾤ PAH IPAH
PAH 1ɞ3 5 ὗᾂε 68.0%ɞ

38.9% 20.8%[21] 2007 ѡ Ẩ

џɟ2011 IPAH 1ɞ3
ὗᾂε92.1%ɞ75.1% ᾇ הּ
[22]ɟ

危险因素

Ά PAHּה Ặ ●

ὗε שּׂ 3[7]ɟ

发病机制

PAH הּ הּ Ά / ῾
◑ Ὑ Ặɟ Ỉ

ҠɞΨ ⱨɞ / ↄ  

ɞ Ὼ΅ ╗

表2 ♥ί ὗ

1. 肺动脉高压（PAH）

1.1 הּ PAH
1.2 PAH
1.3 Ҝ PAH
1.4 ẶPAH
1.5 Ặ PAH
1.5.1
1.5.2ж ẍ HIV
1.5.3 ♥

1.5.4Ẉ
1.5.5
1.6 PVOD / PCH
1.7 ṿ ♥ PPHN

2. 左心疾病所致肺高血压

2.1 ὗ ך Ὼ HFpEF
2.2 ὗ ӊ Ὼ HFrEF
2.3
2.4Ẉ לּ

3. 呼吸系统疾病和/或缺氧所致肺高血压

3.1
3.2 ᾍ

3.3ẹђ ᾍ/
3.4 ӊ

3.5 הּ

4. 肺动脉阻塞性疾病所致肺高血压

4.1 ♥ CTEPH
4.2ẹђ   לּ ♥

4.2.1  

4.2.2ẹђ
4.2.3
4.2.4
4.2.5Ẉ  

4.2.6
5. 未知因素所致肺高血压

5.1
5.2
5.3

2

.
4
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῾ НɟӂPAH הּ ᾍ

ẫ ɟ ε Ҝ

לּ ɞ Ҝ DNA ↄɞ ϕ ↄɞ

RNA ѡּׂש ӊ ɞ ↄ ɞ

ῂὙῺɞ ɞ Ẵ Ә
[23]ɟ ὗ [Ỉ ɞ Ⅱɞ
ᾤὬ ɞͫ ↄ nitric oxide, NO ɞͫ ↄ ɞ

ↄ Јשּׂ ↄ ɞ ][24-25]ɞ
ɞ ɞ מ [MAPK

ɞRho/ROCK ɞPI3K/AKT ɞ הּ

BMP / ↄ β TGF-β ɞ

κB NF-κB Notch ][22-23 26-27]ϛ
Ψּה Ә ɟ

遗传学

לּ ὗ PAH
ъὗ PAHɟIPAH Ҝ

PAH ε╥ ӏ Ҝ ᾤ 9Υ
ĽĽBMPR2ɞBMP9ɞACVRL1ɞENGɞ

SMAD9ɞBMPR1BɞTBX4ɞCAV1 KCNK3
50%~80% Ҝ PAH 20%~50% Ҝ

הּ IPAH [7,28]ɟ

BMPR2 ζ Ҝ PAH IPAH
ɟ ж Ψ 70%~80% Ҝ PAH
20%~40% IPAH BMPR2

ɟΨ[29]לּ ж ΨBMPR2 לּ ԇ Ҝ PAH
IPAHὗᾂε 53% 15%[30]ɟBMPR2 ΆẈלּ

Ặ PAHТ Ặ Ẉ

ẶPAH ΨBMPR2 לּ ε7.5% Ẉ

PAH Ψ BMPR2 לּ ε

12.3%[31]ɟBMPR2 לּ ◑

לּ הּ PAH ε20% Ύּכ
ᾂ ε 14%

ε 42% Ύ Άίלּ

Ặ[28]ɟΆ΅ לּ BMPR2
לּ IPAH/ Ҝ PAH הּ ί

[29-30]ɟ

BMP9 הּ IPAH [6]ɟBMP9
ӻלּ IPAHּה ͽ╗22ᴚ 6.7%

Ψ IPAH Ҝ ɟBMP9 לּ

ӻẹ εс Њ BMPR2 2 IPAH
ɟ

Ҝ Ὁ ẶPAHε╥

ӏ Ҝ ẹΨ ACVRL1 ENG
ζ 71%Ψ
[32]ɟ

Њ לּ PAHּה הּ Ψּה

Ә Њ ί ɞ שּׂ

ɟ IPAHɞ Ҝ

PAHɞ Ҝ Ὁ Ặ PAH

ᾍ Ю ί

ɟ Ẉ Ψ PAHẈ Ҝ

הּ לּ Ὦẹ Ю

לּ לּ Ю Ố ί

Ҭ ɟ

PVOD PCHε ӏ Ҝ ζ

EIF2AK4 לּ [5]ɟἭωẫ Ҝ

PVOD/PCHּׂש 9%~25% הּ EIF2AK4
לּ ɟ[33]לּ Њί

Ҹ PVOD /PCH Ҝ ɟ Ὁ

EIF2AK4ָא Ӊ לּ ъὗ

PVOD/PCHɟ Њ PVOD/PCHε ӏ

Ҝ Sangerͫџ Ψ

לּ Ҝ ɟ

病理学

PAHζ שּׂ <500 μm  

₿לּ   Ψ ⱨɞỈ ᵜ

ↄɞ ⱨ ↄɞ

שּׂ ỈⱭӉ Ο

לּ Ε ɞלּ לּ ɟ

♥Ὦѡ ↄ εζ

ϛ   ɟPAHΨ
Ặ PAHɞ Ҝ Ὁ Ặ

PAHɞPVOD/PCHɞ /
♥ɞCTEPHּׂש ♥Ὦ

שּׂ   ὗ

ɟCTEPH[34-35]לּ ₿לּ

  ↄɞỈ

פֿ הּ   Т Ὁ ὗ

Ὁ לּ Ỉ ⱨ

  [36]ɟ

诊 断

♥ί ѡ  

万方数据
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ɞ שּׂ ῾ ΅ẫεζ ɟ ὗ

ί ├ ♥ שּׂ

ᾇ ┘ ├ Ψ ѳɟ

● ΅ Ό

ɟ

推荐意见：ί ├   ♥

♥ Ặ שּׂ

הּ ɞ ɞ ɞἚ

שּׂ Ɑ Ӌ ӏ

Ⅰ C ɟ
ί ♥

[ ɞ ɞ ɞ ɞ ɞ ɞD-Ј
ӏɞB ᾀ BNP N B ᾀ Ɑ

NT-proBNP ɞ ῾  שּׂ ὗ ]
Ҭ Ⅰ C ɟ
ί ♥

ɞ X ɞ   ɞ ῾ ɞCT  

ɞ ḏɞ  

Ἇ ὗ Ⅰ C ɟ
ͫɞ

♥ ί

1/5 ъ Ὁ

2 ɟ ╚ IPAH
WHO ῾ εⅢ~Ⅳ ɟ ὗ ♥

с ε Ặ   ♥Ὼ

╗ Ὁ ῾ ɟ ♥

ε   ָ ẹђ ₿ ϊῺɞ

ɞ ɞ ɞ ɞ ɞ ⱶ ɟ Ο

῾ ΅ẫ Ὁ ; ɞ ɞ ɞ

┘ ɟ ὗ   ♥

♥ ♥

♥ ợ   ζ

  џᶌ  

ɟ Ẻ

♥ Ặ Ὁ

ɞẶ ɞֹו ɞ ɞ ɞ ɞהּ ↄ

ɟṿ הּ Ỹ הּ

Ὦ Ҝџ Ỉὗ

ɟ

Јɞӏ

ᾤ┘   ♥Ὼ╗

Ὁ   Ј О ͼ Ặ ΅ẫ

ͼ ┘ ɟΟ ῾ ΅ẫ

Ὁ ẅ ɞ ɞ; ɞ

ɞ הּ ӏ ɟ ⱨ

ᾨ ; ι   Ὁ ͼ

ẅ ♥╗ שּׂ ῾ ΅ẫ 38% שּׂ

ɟ

ӏ הּ ♥

ṿ Ψשּׂ Ẉ

Ὁ

Ẉ  

PAH אּ הּ

ɞӏ Ҝ Ὁ

┘

    שּׂ

  שּׂ  

אָ ɟ

ͼɞ Υжשּׂ

Ẉ ɞ ɞ

ɞ ɞ ᵩɞ

ж ẍ HIV ɞ ɞ

ɞ ɞ

ɟṿ Ҝџ ɟΥ

ж ● ◌ᾎ♁  

ж ɞ Ɑ Ӌ ɞ

ᾍᾙ Ἒ ɞ ɞ

שּׂ Γ ▐ ɟ

ɞ

♥ Ặ Ю Ψ

♥ אּ

 Њό ε Ҝ PAH
Ҝ Ὁ ɟ CTEPH

Ϝ У CTEPH
ẹ Юɞ Ю Ϝ У

 Њό ɟ

Аɞ שּׂ ḏ

1. ε ♥ ԝ ɞ

ᾂ ό מ ӂ΅ Әε

♥ ֒ ɟ ♥ ẻ

ε ᵜɞ ⱨ

εָא ɟⅠ
S >0.21 mV PAH ὗ

ᾂε89% 81%[37] QRS ≥120 ms IPAH
΅ӯ [38]ɟ ♥

ẹ הּ

  ɞ   ɞ   ɟ

PAH 5 הּ ε 25.4%

万方数据
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 Њ [39]ɟPAH הּ

  ɟ

2. X PAH X
  ὅὉּׂש ;   Ұ

  ɞ ɟ

♥ ΅

Ο ɞ

ɞ ɞ לּ ♥Ὦ

  ╥֜

  ֜לּ לּ ѡּׂש

┘ Ἒ ɟӂ X
΅ ♥ɟ

3.     ί ͽ

♥ שּׂ ѳ [40] ζ ъѡ;

3 Ҭ 1 ό ♥ ͼ אּ

Ҭ ♥ɟẹђ ₿

/ Ỉ ᵉ>1ɞ לּ

ᵜ >1.1 ɞ   Ỉ >25 mmɞ;
Ỉ >21 mmּׂש <50%ɞ

>18 cm2ɞ Ὁ ⁞ 

<105 ms / Ψ Ὑ ѡּׂש  

אּ >2.2 m/s ɟ2 הּ Ỉ ɞ̔

Ẉ ɞ ὗ  

Ẉ ẶPAHɟ
ɞ ⱨɞ / ῾

♥ɟ Ỉ ₿

ẶPAHɟ   Ỉ▌

Ӊ ♥ ɟ3 ῾ Ҭ

Ј   Ҭ ῾ ӂ

ɞͼ Ӊ TAPSE ɞTei
ѡּׂש ₿ ѳ ͼ ɞ

  ԝ ῾
[41-42]ɟ

  ♥ Ἇ

ӏ ӂ Њ ὗ   ♥ῺҬ ᵉ

ί Ҭ ͼ ɞͼ

אּ מ ẹђשּׂ Ҭɟ ͼ

אּ ѡ   ♥Ὼ ӊҬ

ͼ אּ ẹ╥ ͼ

  ♥Ὼ Ҭɟᵉ

︢ Ὁ ᾤ ; ͼ אּ

Ҭ ♥ ͽ ♥ Ҹ

Њ   ♥ɟ

推荐意见：   ͼ אּ

≤2.8 m/s ẹђ ♥ Ὦ ♥

ӊ   Ⅱa C ɟ
  ͼ אּ ≤

2.8 m/s ẹђ ♥ ͼ אּ

2.9~3.3 m/s ẹђ ♥ Ὦ ♥Ψ

ͫ ₿ Ⅱa C ɟ
  ͼ אּ 2.9~

3.3 m/s ẹђ ♥ ͼ אּ

≥3.4 m/s ẹђ ♥ Ὦ

♥ ͫ ₿

Ⅰ C ɟ
4. ῾   ὗ ῾

 Њּה ɟPAH
Ψ ῾ ὗ

῾ ɞΨ ; [43-44]ɟIPAH ͫ ↄ

DLco ӊ <45% ᵉ

Ὁ ӊ ΅ [45]ɟ

ɞPVOD/PCHѡּׂש ὗ IPAH
ẹ Ύ DLcoϛҖ ӊɟ

Ἒ ɞ ⱨ

ↄ ɟ

PAH   ὗ ẫ

Ο Њ εӊ

ӊ Ο ӊ

  ὗ Ẉ  

ɟIPAH   Ј ↄ ὗ♥ ӊ џᶌ

Ο ὗ♥

Ặ [46]ɟ ὗ ♥   ὗ

ε ὗ♥ ӊ Ј ↄ ὗ♥╗

Ψ ɞ

ᵩɞ

ɟ

5. ḏ ḏ

CTEPH ɟ CT  

ḏ [47]ɟ ὗ PAH PVOD/PCH
ϛ Ὁ ɟ

ḏ ♥ ӂ

Ὦ΅Ẻ ẹђί ḏ

ͫ ɟ

6. CT CT ԝẶЊ ɞ ɞ

שּׂ לּ מ ζ Њ ♥

ɞ чẨ ḏ Ҭѡּׂש ѳ [48]ɟ

CT הּ ѡ; ♥  

≥29 mm ζ   /╗ζ  ᵉ≥

万方数据
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Әε ἏӉ џ ɟ

 Ὼ ל

ѡ;  Ὼ ל 1 ɞӏ ♥

ὰ ὰ♥
UŽU U•

UŽU U•
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Ψ ᾙ ὗ ɟ 1
Ố с╚

ε ╥

ᾙ Є PAH
ɟ

推荐意见： ᾇ ┘ ├ Ψ

Ⅰ C ɟ
IPAHɞ Ҝ PAHּׂש ẶPAH

ѡ ᾙ

ᾙ Ⅰ C ɟ
ↄ Ẩ҆ ᾤὬ Ẩ

Ⅰ C ɟ
΅ ɞ ᾙ

Ⅲ C ɟ
΅ IPAHɞ Ҝ PAHּׂש Ặ

PAHѡ PAH ẹђ ♥

Ⅲ C ɟ
    ѳ שּׂ

ὗ CT   ɞ

ḏ ẹђ ḏ  

/ ɟε ֜אָ

  ὗ שּׂ   Ỹ

ὗᾂ ֜אָ  

Њ Ж ͫ   εζלּ Ὦ

  ɟ ͫ Ἒ

  Ỹɟӂ Њ

Ο ẹђⱭ

ɟε ẅὗ לּ Ӊ Њ

Ξ֜   לּ ֜ ◑  

לּ ᾤ Ӊ 30°~60°  

לּ ᾤ Ӊ 30°~60° Њָא;  

לּ Ὦ ֜ ◑   ᾤ

Ӊ 30°~60°   Ὦ ᾤ Ӊ 30°~
60° ɟ ╥ͫӏӉ ẅὗ Ὦ

ӏӉ ɟ

  ₿ ᾙ ɞ ᾙ

ɞ   ɞ   ♥● [58]ɟ

  ᾙ Њ

 Ὼ ΅  

Ἒ Ἒשּׂ ᾙ ɟ

  Ỉ ḏ ᾤ  

Ỉ ḏ ₿ Ỉ intravenous
ultrasound, IVUS ẉ ḏ optical
coherence tomography, OCT ζ Њ   Ỉ

Ҭ ῾ ѳ ζ

Њ ᾂ чẨ

PAH Ҭ ѳ ϛ

ͫ ѳᵉ[59-63]ɟΞ OCT ḏ

ӂ ѳ 5 mmѡ;  

Ỉ ɟIVUS ΅ ӂ

ѳ   ῾ שּׂ  

₿ ɞ ɟ

CTEPH OCT Ỉּה ΅

Ỉ ὗ ḏ Ύ  

ΨἭω הּ ͽ ɟ Њ IPAH
ẶPAH   שּׂ  

  IVUS OCT
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♥ ὗ CT
Ⅱa C ɟ
CTEPH   Ⅱa C ɟ
΅ ♥
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PAH风险评估和随访

ᾤ ╥ Ἇ ό

Ҭ Υί Ҭɟ

6 ΐ ♥ Җ ӻ ↄ ● ὗ

5 Ҭ ᾤ

3~6Υ Ặ ί
[72]ɟ ᾤ ● ὗ с Њ

жPAH ɟẹђ ♥ ṿ PAH
ϊ ͫ ● ὗ ɟ

推荐意见： PAH Ο

Ҭ ₿ ῾ ɞ   ɞ ↄ ɞ

  שּׂ  Ὼ Ⅰ C ɟ
PAH 3~6Υ

1 Ⅰ C ɟ
Єẅὗ ӻ PAH

ᾇ ӊ● Ⅰ C ɟ
PAH щ

Ψ● ΅ẅὗ Ⅱa C ɟ

治 疗

ͫɞͫ

1. ♥ ╗

Ο ɟ

IPAH ẫ
[73] ӂщ Ό У ├ Ο

; ᾭ Уε ɟ

2.  

   Њ   ɞ

῾ [74]ɟ

Ψ כּ  ѡ΅

ɞ ɞ ε ɟ

3. Җ   ♥

ↄ ┘

ẍẫ ẹ ẫ

ɟ

4. ♥  

ữР

ӊ הּ ɟ

5. ♥ У ΅

/ ẅὗ Ҭ

‒ Є Ό

├ ɟ

6.Ὁ 1/4 ♥ Ψ

ҖὉ ӊ τε <85% ɟ
WHO ῾ ⅢɞⅣ   ὗ♥<

60 mmHg Ψ

ɟ ♥ ẍᾤ 1 500~
2 000 mѡͽ ┘ ӊ ɟ

Јɞ

וֹ.1 Ἢ CTEPH Ἢ

IPAHɞ Ҝ PAH Ἒ ẶPAH Ἢ

Ἢ [75] ẹђ ♥

Ἢ ӻ ɟӂ

ѡּׂש   ⱭӉ

Ἢ ɟ

2.ᾀ ᾙ џᶌ

εΨ ♥╗ ɞ ɞ

ɟᾀ ᾙ ͽ ɟί Ψ

΅ ẹ ♥Ὼᵜӊ  

Ο Ύ♥כּ ♥ᵜӊ

ӻ ᾀ ᾙɟ ᾀ ᾙ₿ ᾀ ᾙ

ӏכּ ᾙɟ

ƒF2

 

http://guide.medlive.cn/


£ 944 £ Ψ╞ 2018 12 46◕ 12 Chin J Cardiol December 2018, Vol. 46, No. 12

ӏ ᾙɞ ҆Ҍ ɟ
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50% Ύ ӊ PAH Ố Ӌ
[12]ɟ жPAH ẹ

  ῾ ὗ ӊ  

♥ NT-proBNP [83]ɟ ΅

אּ ε ᾇΨ с

1.6% Җּה

ɟ ῾ ɟ

ͫ

Ẻ Ю אָ Ỉ ӏכּ ᾙɟ

SERAPHIN
PAH ᾇ ί ↄ ῾

ὗ ɞ    Ὼ ל [84]ɟΆ╥

ӊ PAH
ↄ/ Н [85]ɟ Ο ΅ אּ ε

Ο ῾ ɟ

2. 5 Ј ᾍᾙ ₿

5 Ј 5 Ј

cGMP ẹ ᾍᾙ NO/cGMP
הּ Ә ɟ ᾤ 5 Ј ᾍᾙ

ζ ₿ ɞђ Ҍ ɟ

Υ Ἇ Њ PAH
5 Ј ᾍᾙ

Ђẹ PAH ẫ [86-87]ɟͫ

הּ Ẩ֒ᾤὬ Ψ

ͫ 6 min
ᾇ ί ↄ [88]ɟSUPER-2

╥ 3 60%
46% 6 min [89]ɟ ί

PAH
῾ ẫ כּ [90-92]ɟ

΅ אּ ζ Њẹ Ә ɞ

ẹђ 5 Ј ᾍӘ

ɟͽ ΅ אּ

Ψ ΎẺ ᾙ ֒ ὗ

ɟכּ

ђ ђ ᾤͽ 5 Ј

ᾍᾙΨ ͫ ᾍᾙɟ ί

ẹ PAH   ɞ

ɞ  Ὼ ל ᾇ ί ↄ [93-94]ɟ

AMBITION ϛ Ђђ Ξ

PAH ὲ ẫ
[10]ɟђ ΅ אּ Ά Ҹɟ

Ҍ Ҍ ϛ ͫ 5
Ј ᾍᾙɟҌ PAH ├

ζ ЊEVALUATION ɟ

PAH Ψ אָ ɞ ᾙ ί

Ҍ PAH
  ɞ ῾ ὗ  Ὼ ל Ύ כּ

[95-96]ɟҌ ΅ אּ Ά

Ҹɟ

Ἇ ђ Њ

жPAH ɟ 5 Ј

ᾍᾙ PAH ӂ Њẹ ɞѳ

ִ ε PAH ͫ ɟӻ 5
Ј ᾍᾙ Ψ ẍΆ

ↄ  ᾙ ѡẍ Ο ӊ

♥ɟ

3. ↄ  ᾙ ᾀ ͫ

ↄ  ᾙ ╥ ΆNO╟
Ψ cGMP ɟᾀ ᾤ ͫ

Ẻ PAH CTEPH אָ ɟ

PATENT-1 ᾀ PAH
6 min ɞ  Ὼ ל ῾ ὗ

ӊNT-proBNP ᾇ ί ↄ [97]ɟ

PATENT-2 PATENT-1 Ҵ

1 ᾀ ί ѡ
[98]ɟᾀ Ặ PAH[99]

Ẉ ẶPAH[100] ẫ

ẹΨ ẶPAH 2
93%[99]ɟ

ᾀ ΅ אּ ↄ ɞ

ɞ 49% 9% Ὁ ӊ

♥ 6% Ὁ ɟ ΅ אּ ε

Ψ 11% כּ ᵩ ɟᾀ

Ά5 Ј ᾍᾙ אּ

ɟ

4.ᾤὬ ᾤὬ ᾑ

ↄ ӻ Ỉ cAMP ╗

ɟᾤὬ ᾤ Ὼ Ỉ

ᾍᾙ ΎẺ ך Ә ɟ הּ

PAH   ΨᾤὬ Ἒ Ύ

ΨᾤὬ џ У ӊ PAH ᾤὬ

џ ; ɟ ж ᾤὬ

Њ PAH З џ Ὼ ΅

ӂ Ә Ҹɟ

֒ᾤὬ ֒ᾤὬ Υж ᾤὬ

Ҹ ╚ 3~5 min
Ẩɟ

万方数据
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Ђ֒ᾤὬ WHO ῾ ⅢɞⅣ PAH
ẫ [101-103]ɟ֒ᾤὬ ᾤ ͫ

ӊ PAH
Н ӊ 70%[104]ɟ֒ᾤὬ ᾙ ͫ

ε2~4 ng·kg
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进展期右心衰竭

ͫɞ

♥ Њ Ὁ

כּ Ẩ

ɟ ӏ

Ψ ♥ɞΨ

ϯ ɟ

Ψ <60%ɞ ϯ

ͽ╗ Ἒ

ↄɟ ὗ

ѡִ  Ὼ ẫ

Ҭɟ ♥

ⱭὮ₿ הּ

ɞ ɞ ẹђ

ɞҔↄ

ᾀ ᾙ ɞ ӊ

ЊPAH CTEPH
; ẨᾤὬ Ҹ

ẹђ PAH ɞ

Ὼ ͬ

Њ ᵜ

Ὁ ѡּׂש ӏ ♥ ﬞ

ͽ ɟ  Ὼ

΅ ẍɟ

表6 PAH ɞ ΅ אּ

Ỉ ӏכּ ᾙ

5 Ј ᾍᾙ

ђ

Ҍ

ↄ  ᾙ

ᾀ

ж ᾤὬ Ҹ

֒ᾤὬ

҆ ᾤὬ

ᾤὬ

ᾤὬ

ᾤὬ IPּכӏ  ᾙ

PAH
PAH
PAH

PAH CTEPH

PAH
PAH
PAH

PAH

וֹ ж62.5~125 mg 2 ṿ 2 mg·kg-1·d-1 ὗ2
וֹ

וֹ ж5~10 mg 1 ṿ 1.25 ~2.5 mg 1
וֹ ж10 mg 1 ṿ

וֹ ж20~80 mg 3 ṿ <1 0.5~1 mg·kg-1·d-1 ὗ3 וֹ ӏ <20 kg, 10 mg 3 ӏ >20 kg, 20 mg 3
וֹ ж40 mg 1 10~20 mg 1
ṿ 2.5~10 mg 1

וֹ ж5~10 mg 2 ṿ 1.25~2.5 mg 2

וֹ ж 1 mg 3   2.5 mg 3
ṿ ӻ

Ẩ 2~4 ng·kg-1·min-1 ͫ ᾙ 20~40ng·kg-1·min-1 100 ng·kg-1·min-1ѡͽ
ↄ Ẩ ж

/..

ж

ж

ↄ Ẩ

ↄ Ẩↄ Ẩ

ѡͽѡͽ

++++
ѡͽѡͽ
||||||++|

|++|

|

||||kglkgl||kglkgl
ѡͽѡͽ

ѡͽ
ж

жж

ж

ж

ѡͽѡͽ

ж

ѡͽ

ѡͽѡͽ

ѡͽѡͽ

ѡͽ
ж

ж

ж

ѡͽ

ѡͽ

ж

ѡͽ

ѡͽ

ѡͽ

©

©

ж

ѡͽ ѡͽѡͽ

||

|

|
ѡͽ

ѡͽ

|

ѡͽ

ѡͽѡͽ

ѡͽѡͽѡͽѡͽ

ѡͽ

ѡͽѡͽ

ѡͽ

ѡͽѡͽѡͽѡͽѡͽѡͽѡͽѡͽѡͽѡͽѡͽѡͽ11111ѡͽѡͽѡͽѡͽѡͽѡͽѡͽѡͽѡͽѡͽѡͽѡͽѡͽѡͽ1 1 ~1 1~1
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Јɞ  

♥ Ο Ύ

΅ӯ ӻ ӏ ECMO
ӂ ᾤ ;ͫ ᾇ

ᾇ ɟ ECMOс
Њ Җ ɟ

手术及介入治疗

ͫɞ וֹ

וֹ ὗ ӊ

♥Ὼ   ᾤ Ὁ ɟ

וֹ Җ ὗ  

  ӊ ӂ Ὁ   ӏ

ӊР ặ ɟ

Ψ וֹ Әε  

♥ ᾤ
[114-115]ɟ ͫ ί

ɟ ♥Ὼ>20 mmHg  

<85% ɟ וֹ

ӂ Ốוֹ

 Ὼ ѡ ɟ וֹ ₿ ӻ

וֹ Ẩ

ђѨ ẫ [116]ɟ

Јɞ

ẅὗ Ỉ ӻ ₿

;ᾤὬ Ỉ щ

Ο  Ὼ כּ <2 L·min-1·m-2 ɞ
  ӊ 6 min <350 m

♥
[117-118]ɟ Њ PAH

♥ ͫ ◑ ɟ

Њ Ẉ ♥

Ὦ ╥ ɟ

PVOD PCH Њ ϊ

表8 PAH WHO ῾ ὗ

+ђ

WHO ῾ ὗ

Ⅱ
ᾂ

Ⅰ B

Ⅲ
ᾂ

Ⅰ B

Ⅳ
ᾂ

Ⅱb C
PAHε   ♥ WHOεΐ ►

表7 PAH WHO ῾ ὗ ╥

CCB
ERA

PDE-5i

ђ

Ҍ

sGC
ᾀ

PGI2 Ҹ
Ẩ֒ᾤὬ a

ↄ Ẩ҆ ᾤὬ

Ẩ҆ ᾤὬ

; ᾤὬ

ᾤὬ

IPּכӏ  ᾙ

WHO ῾ ὗ

Ⅱ
ᾂ

Ⅰ

Ⅰ
Ⅰ
Ⅰ

Ⅰ
Ⅰ
Ⅱb

Ⅰ

-
-
-
-
-

I

C

A
A
B

A
B
B

B

-
-
-
-
-

B

Ⅲ
ᾂ

Ⅰ

Ⅰ
Ⅰ
Ⅰ

Ⅰ
Ⅰ
Ⅱb

Ⅰ

Ⅰ
Ⅰ
Ⅱa
Ⅰ
Ⅱb

Ⅰ

C

A
A
B

A
B
B

B

A
B
C
B
B

B

Ⅳ
ᾂ

-

Ⅱb
Ⅱb
Ⅱb

Ⅱb
Ⅱb
Ⅱb

Ⅱb

Ⅰ
Ⅱb
Ⅱb
Ⅱb
-

-

-

C
C
C

C
C
C

C

A
C
C
C
-

-
PAHε   ♥ WHOεΐ ► CCBε ᾙ ERAεỈ ӏכּ ᾙ PDE-5iε5 Ј ᾍᾙ sGCε
ↄ  ᾙ PGI2εᾤὬ aε◑ ͽ ł-Ń ΅ ϊ

万方数据
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שּׂ Ҭɟ ᾤ

Ỉ ♥ ͫ אָ ɟ

IPAH 3Υ 23%
Њ ↄ ε9%

ζ Ɑ 1/3 PAH
ẅ ♥ ╗ הּ

[119]ɟ Ψ ECMO ; PAH
3Υ ɞ1 5 ὗᾂε

93%ɞ90% 87%[120]ɟ PAH כּ

18ԇ IPAH אָ

1 3 ὗᾂε 77.8%
72.2%[121]ɟ
ͼɞ   ﬞ

Ђͫ Ὤ   ﬞ

אּ ΅ӯ   ♥

ί הּ ὗ ῾  Ὼ ל
[122-123]ɟ΅ Ẻӏ

щ ͫ ɟ

PAH וֹ שּׂ

9ɟ

肺高血压并发症的诊断和治疗

ͫɞ

♥ הּ ẹ

ϭ הּ ɟ

Ά  

ɞ     ♥ Ψ

ɟ 132ԇּה ᵩ PAH Ψ с 8%
הּ  [124]ɟֿͫפ 231ԇ PAH

CTEPH 6 ᾇ

הּ Ỹ ӂ ͽ הּ сε

2.8%[125]ɟ ͫ IPAH
ͽ   6 הּ ε

15.8%[38]ɟ ẹ

΅ӯɟ ͽ ͫ הּ

ѡ ɟ

Јɞ

♥ הּ ϛ

  Н ɟ Њ

  џᶌ   ͫЗ

♥ Ҝ Ὁ

PAHɞ CTEPH ɟ

Ο ὗ ε Ψ

ͫ ɟ ὗ הּ

Ο ɞ

ҍẋɞ ΅ ɞΟ ѡּׂש שּׂ●

Ỹɟ ♥ הּ

ε 1%~6%[7]ɟ Њ   Ο

Ὁ   чẨ Њ  

Ο  

ɟ   чẨ

    ♥  

ͫ הּ ɟ

ͼɞ הּ

♥ הּ Ά  

Ặ ₿  

♥ ợ   ζ ɞ ɞζ

ɟẹ ӏ ΆẺӏ♥

Ӊ Ặ ₿ Ҹ ɞ╥֜

ɞ ɟ

CT   ẹђשּׂ כּ

ɟ ♥   ɞᴖ  

ϊ ɟ Њợ  

ζ ♥כּ ε

ợ   чẨ ɟ

重要肺高血压亚类

ͫɞẈ ẶPAH
1. Ẉ Ặ PAH PAH
ͫΥ Ж ᾤ ϊ ɟ

ͫ ỏ Ẉ

ΨPAH ε5%~10% [126]ɟ Њ├

表9 WHO ῾ ὗ Ẩ ICUɞ
וֹ שּׂ

♥ >110 /minɞ ♥<90 mmHgɞ

http://guide.medlive.cn/


£ 950 £ Ψ╞ 2018 12 46◕ 12 Chin J Cardiol December 2018, Vol. 46, No. 12

Ẉ שּׂ

ὗ ε Ẉ

ẶPAH ε PAH Ψ

Ж ɟ

2. ὗ Ẉ Ặ PAH ᾭ

ί ὗ ὗε 4
1 ₿ ὲ εӏ ᾇ

Ỉ ὗ Ὼ╗

ε ᾇӏ ὗ אָ ὗ Ẉ

ɞ הּ כּ

ɟ2 ӏ ὗ Ẉ ὗε ΅

ΞΥЖ Ψᾇ ɞ

Ὼ ᾇΨ ╗ ɞѡӏ ὗ εζ

΅ ζ ΅ ᾤ ч

Ẩ װ ɟ3 PAH Ẉהּ

Ὼ ╗ Ύ

╥ ẹ╗ ί Ά IPAH Ҹɟ

Ặ ɟ4 Ẉ PAH
װ чẨ PAHщ
ỈỐּהPAHɟ   ɟ

3. Ẉ Ặ PAH
ɞ  Ὼ ό ɟ

שּׂ װ чẨ

ẍ ὗ ΅

ɟ

ό ὗ Ẉ

Ặ PAH
ό ɟỶ ΞΥẶ

ε ᾤ Ὼɟ

Ὼ Ὼ/ӏ Ὼ ᵉ ί ό

ΞΥ ӕPAH
[7,127-128]ɟӂ ᾤ ϊ ͫό Ἇɟ

ᾤ ẅὗ ├

ӊ [129]ɟ Ἢ Ѕ ɟ

ẍ וֹ

  ɟ

PAH ΅ װ Ẉ Ặ

PAH PAH ӻ PAH
ɟ ζ ε ɟ ὗ
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Ặ הּ Ɑּה PAH ●

ɞ Ҡɞ ₿ ɞ

Ɑּה ϛ

PAH ɟ

Ỉ ├ ͫ PAH
ὲ 1

ɞ ɞ ɞẶ ɞֹו ɞֹו ɞ

2 Ἒ ɞ

ɞ ɞӊ ӏ 3
ӏ ₿ ӏɞ ךּ Ɑ

ӏɞ ӏ ɟ ί

├ Җ ѡ

ɟ

PAH ל 1ɟ
2. ẫ Ҭ Ặ PAH ΅

с Ҭ PAH Ο ϛ

  Ҭ Ψ Ὑ

ɟ Ҭ

ӏ ὗε ӏ Ҭ  

/ Ҭ ΅Ὤ Ҭ

ɟⱭּה Ҭӏ ε

  ESSDAI ɟ
ↄ Ҭӏ Ὦ ↄɞ

לּ ↄ Ҭɟӂѡͽӏ PAH
Ҭɟ ẶPAH ● ὗ

Ҭל ╧ΨPAH Ҭ ὗɟ

3. Ặ PAH ẫשּׂ

Ҭ Ẻӏ Ỹᾍ שּׂ

ɟ ẶPAH
ɟ

ᾇ ί ↄ אָ 1
ѡ├ ӏ Ҭ   ὗ

physician global assessment PGA)<1ὗ
Њί 2 PAHί Њ

ӊ● ɟ2015 CSTARּה łΨ ж

Ặ   ♥ Ẵ Ń Ẉ Ὁָא

ẍ ├ ɞ Ỉ /
├ שּׂ

PAH [139]ɟ

ẶPAH ║ὗ

PAH Ặ

⪑ 
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ɞ ɞ

ɞ ᾤὬ ᾀ ♥

Ặ ♥  Ὼ   ɟ

Њ ╗

Ὑ ῾ ɟChild-Pugh
ὗ B C ẍӻ ɟ Ἢ

Җ   ♥ Ặ ♥ Ὁ

ẍӻ ɟ βּכӏ ᾙ ӊ ♥Ὼ

Ὁ ӂ  Ὼ

ↄּׂש   ӊ ΅ ӻ ɟ ΅

♥ Ặ ♥  

Ὼ ↄ

ɟ

4. ♥ Ặ ♥

IPAH ɟ REVEAL ỏ הּ

♥ Ặ ♥ 2 ɞ5 ὗ

ᾂε 67%ɞ40%[144] Ὼ הּ ζ

НⱭ ɟ

ɞ ẶPAH
ᾤẫ וжֹשּׂ 2л ẹΨ

10% הּ ε 5%
הּ PAH[145]ɟ εPAH

[7]ɟ Ặ PAH Ẻ

Ặί ẹӕ Ά PAH Ҹɟ

PAH 3 ε

85.9%[146]ɟͫ
Ặ PAH ѡъ PAH Ψ
[147]ɟ הּ

ԇ 10ͺ ӂ ϊ ẶPAH
[148]ɟ

АɞHIV
HIV PAH● φͫ HIV
PAH ε 0.46% ж הּ

IPAH 2 500ᴚɟ PAH ỏ

HIV Ặ PAH ▌ PAH 2%~
7%[149]ɟ HIV ж HIV
Ặ PAHּה 1995 0.21% 2006
0.03% Ά Ặ[150ᙌᴀ 㓑ⵁ⾣㶕ᬻᴚ

R

0

�

ỏ
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>3 ♥ ỏ Ẩ

362ԇ ♥ ṿΨ PAH▌ 88% ẹΨ IPAH/
Ҝ PAH Ẉ Ặ PAH ὗᾂ▌

57% 36%[159]ɟ֒ᾤὬ ΐφᾤ ♥ ṿ

ΨӉ с 10Υ Ὁ

ẹ IPAH/ PAH 2
5 ὗᾂ ᾇ90% 75%[158]ɟ
ṿ Ά ж ♥ Ά῾ ɞ Ҝ

ɞ ɞ אּ ɞ אּ

Ύ ♥ ṿ Ặ

WHO ♥ὗ Ἇ Њṿ

Ѕ ɟ2011
PVRI Ὁ ὗ Ἇ ṿ ♥ὗ

ε 10ΥЖ ӂ [160]ɟIPAHɞ Ҝ

PAHּׂשẈ ẶPAH ṿ

♥ ɟ

2. שּׂ Ҭ ɞϊῺɞּה ṿ

♥ ɟṿ ♥ ⱶ
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ӂ щ [167]ɟ

ẹ ♥

╗ הּ ɟ ᾀ ᾙ

PAWP HFpEF ;

PAWPϛ <15 mmHg[168]ɟ ӏ  

 Њּה

♥ ӂẺӏ Ә ίשּׂ ѳᵉщ ɟ

♥ ѡ ε

ζ ₿ Ο ӏ ₿ ᾀ ᾙɞ

ɞ Ⅱ ᾍᾙɞβ
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CTEPH Ἇ [179-180] ẅὗ Ἢ 3
Υ CT   ḏ

 

 Ὼ ל PAH Ἇ ѡͽ3Υ
Ἇ ɟCTEPH ζ ₿  

Ỉ ᾽ ɞ   ɟ

CTEPH   כּ Ỹὗ 10
ⅠɞⅡ   Ỉ ᾽ ⅢɞⅣ

Ὦ   ӂϛ Ẻӏ

ί Ỹ ɟ

CTEPH Ά PAH
Ҹɟ Ἢ ẅὗ Ἢ

ѡ הּ ЇѲ   ⱭӉ

ɟPAH ζ

ε  Ὼ

ᾤἏ   Ỉ ᾽ ӕ/
הּ ♥ɟ ᾤ ↄ  ᾙᾀ

ͫẺ CTEPH [8]ɟ

MERIT Ђ   Ỉ

᾽ ӕ ♥ CTEPH Ψ

ẫ ẹђ PAH
ЊCTEPH ӂ [181]ɟ

  Ỉ ᾽ ὗCTEPH
  Ỉ ᾽ ᾽   Ỉ ↄ

Ỉ ъ  Ὼ

ẫ ɟ CTEPH
Ẉ   Ỉ ᾽ Ҭɟ

Ψ CTEPH ỏ 56.8%
Ђ   Ỉ ᾽ [182]ɟ

שּׂ ζ 1   Ӊ

᾽ ᾤ ѡ᾽ ᾇ ͫ

  2  Ὼ ᾤ

ѳ    Ὼ ל

└ Ὼ ╗ Н

ϛ   3 Ỹ Ψ  

Ỉ ᾽ Н ӊ 2.2%~3.5%ɟ

5 ε 82% 10 75%[183]ɟ
Ѳ   Ỉ ᾽ Ψ

Әɟ

  ΅  

Ỉ ᾽ CTEPH ⅢɞⅣ εζɞלּ

ɞ ӕ ♥

  [184-186]ɟ

╥Ψ ɞ  

΅ӂ CTEPH
 Ὼ ל Ἒ הּ ɟ

 

5 95%ѡͽɟ Ψ הּ

ε Ҡ

הּ εỐ ᾙ ɟ

║Јɞ הּ ᾍ ♥

הּ ᾍ ♥ ɟ

ᾍ₿ ɞ ɞלּ

♥ ɞỈ ɞ Ὁ ɞ

ɟ ɞ

♥ שׂ ẹ

Ὑ ɞ ῁ɞӻ

  ♥ɟ А

♥ ᾤѡ εζ ζ Ɑ

הּ ᾇ Ό ɟ ᾤ

PAH Ἇ Њ ɟ

专家组成员 ͽ

├ ‮ ├ ←Шΐ ├

Ψ ├ ├ ╧

ͫ ├ ←Ш╟ ├ ← ┘

├ ҉ Ψ Ắ├ Ὥ ͽ Р

├ ├ Ὥᴶᴶ Ψ ├

├ Ὥ Ψ ├ ├ Ζ

├ Ψ╧ Ј├ ←Ш╟

├ Ψ ├ ├

├ Ј├ ӕỐ Ψ╧ ├

ͽ Р ├ н ├ Ὧ

Ж ├ ←Ш╟ ├ ╣

←Ш ͫ├ Ζ ж ├

╧Ш├ ͫ ├ Ζ ж ├

╞ ͫ├ ← ┘ ├

Р ͫ ├

Ψ ├ ├ ├

╧ ͫ ├ ₄╞ ͽ

├ Ψ ├ ├ ╞ ╞

表10 ♥

  כּ Ỹὗ

ὗ

0
Ⅰ
Ⅱ
Ⅲ
Ⅳ

Ӊ

ↄ

ↄ ζ   ͫ֜   ẫ

ↄ ͫ  

ↄ с ͫ  

ↄ с Ж ͫ  

万方数据

http://guide.medlive.cn/


£ 956 £ Ψ╞ 2018 12 46◕ 12 Chin J Cardiol December 2018, Vol. 46, No. 12

Ψ ├ ├ Ψ ├

├ Ζ ж ├ ├

←Ш ├ ỞỞ├ ├

├ ͫ├ Ѝ ж ├

╞Ψ ├ ╧

Ј ├ ► ╧Ш├ ͫ ├

├ ←Шΐ ├

秘书组成员 ᾨ ỞỞ├

├ Ψ ├ ├ Ψ ├

├
利益冲突

参 考 文 献

[1] Ψ╞├ Җ ὗҖ,Ψ╞
Җ .   ♥ Ά Ό Ẵ [J].Ψ╞

, 2007, 35(11): 979 - 987. DOI: 10.3760 / j. issn: 0253 -
3758.2007.11.002.

[2] Austin ED, Ma L, LeDuc C, et al. Whole exome sequencing to
identify a novel gene (caveolin-1) associated with human
pulmonary arterial hypertension[J]. Circ Cardiovasc Genet, 2012,
5(3):336-343. DOI: 10.1161/CIRCGENETICS.111.961888.

[3] Ma L, Roman-Campos D, Austin ED, et al. A novel
channelopathy in pulmonary arterial hypertension[J]. N Engl J
Med, 2013,369(4):351-361. DOI: 10.1056/NEJMoa1211097.

[4] Kerstjens -Frederikse WS, Bongers EM, Roofthooft MT, et al.
TBX4 mutations (small patella syndrome) are associated with
childhood-onset pulmonary arterial hypertension[J]. J Med
Genet, 2013,50(8):500-506. DOI: 10.1136/jmedgenet-2012-
101152.

[5] Eyries M, Montani D, Girerd B, et al. EIF2AK4 mutations
cause pulmonary veno - occlusive disease, a recessive form of
pulmonary hypertension[J]. Nat Genet, 2014, 46(1): 65 - 69.
DOI: 10.1038/ng.2844.

[6] Wang XJ, Jiang X, Lian TY, et al. Germline BMP9 mutation
causes idiopathic pulmonary arterial hypertension[J]. Eur
Respir J, 2018, In press.

[7] Galiè N, Humbert M, Vachiery JL, et al. 2015 ESC / ERS
Guidelines for the diagnosis and treatment of pulmonary
hypertension: the Joint 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: Association for European Paediatric and
Congenital Cardiology (AEPC), International Society for Heart
and Lung Transplantation (ISHLT)[J]. Eur Heart J, 2016,37(1):
67-119. DOI: 10.1093/eurheartj/ehv317.

[8] Ghofrani HA, D′Armini AM, Grimminger F, et al. Riociguat
for the treatment of chronic thromboembolic pulmonary
hypertension[J]. N Engl J Med, 2013, 369(4): 319 - 329. DOI:
10.1056/NEJMoa1209657.

[9] Mizoguchi H, Ogawa A, Munemasa M, et al. Refined balloon

http://guide.medlive.cn/


Ψ╞ 2018 12 46◕ 12 Chin J Cardiol December 2018, Vol. 46, No. 12 £ 957 £

monocrotaline pulmonary hypertension via NO, prostacyclin
and endothelin-1 pathways[J]. Eur Respir J, 2013,41(5):1116-
1125. DOI: 10.1183/09031936.00044112.

[26] Cai Z, Li J, Zhuang Q, et al. MiR-125a-5p ameliorates
monocrotaline-induced pulmonary arterial hypertension by
targeting the TGF -β1 and IL-6 / STAT3 signaling pathways[J].
Exp Mol Med,2018,

6

Exp MoExp Mo ,

,

,

,

,

,

,

,

http://guide.medlive.cn/


£ 958 £ Ψ╞ 2018 12 46◕ 12 Chin J Cardiol December 2018, Vol. 46, No. 12

10.1093/eurheartj/ehq170.
[56] Jing ZC, Jiang X, Han ZY, et al. Iloprost for pulmonary

vasodilator testing in idiopathic pulmonary arterial
hypertension[J]. Eur Respir J, 2009, 33(6): 1354 - 1360. DOI:
10.1183/09031936.00169608.

[57] Zuo XR, Zhang R, Jiang X, et al. Usefulness of intravenous
adenosine in idiopathic pulmonary arterial hypertension as a
screening agent for identifying long-term responders to
calcium channel blockers[J]. Am J Cardiol, 2012,109(12):1801-
1806. DOI: 10.1016/j.amjcard.2012.02.026.

[58] Hofmann LV, Lee DS, Gupta A, et al. Safety and
hemodynamic effects of pulmonary angiography in patients
with pulmonary hypertension: 10-year single-center experience
[J]. AJR Am J Roentgenol, 2004, 183(3): 779 - 786. DOI:
10.2214/ajr.183.3.1830779.

[59] Shen JY, Cai ZY, Sun LY, et al. The application of
intravascular ultrasound to evaluate pulmonary vascular
properties and mortality in patients with pulmonary arterial
hypertension[J]. J Am Soc Echocardiogr, 2016,29(2):103-111.
DOI: 10.1016/j.echo.2015.08.018.

[60] Ploegstra MJ, JGM B, Roos -Hesselink JW, et al. Pulmonary
arterial stiffness indices assessed by intravascular ultrasound
in children with early pulmonary vascular disease: prediction
of advanced disease and mortality during 20-year follow-up[J].
Eur Heart J Cardiovasc Imaging, 2018, 19(2): 216 - 224. DOI:
10.1093/ehjci/jex015.

[61] Inohara T, Kawakami T, Kataoka M, et al. Lesion
morphological classification by OCT to predict therapeutic
efficacy after balloon pulmonary angioplasty in CTEPH[J]. Int J
Cardiol, 2015,197:23-25. DOI: 10.1016/j.ijcard.2015.06.036.

[62] Jiang X, Peng FH, Liu QQ, et al. Optical coherence tomography
for hypertensive pulmonary vasculature[J]. Int J Cardiol, 2016,
222:494-498. DOI: 10.1016/j.ijcard.2016.07.215.

[63] Ishiguro H, Kataoka M, Inami T, et al. Diversity of lesion
morphology in CTEPH analyzed by OCT, pressure wire, and
angiography[J]. JACC Cardiovasc Imaging, 2016, 9(3): 324 -
325. DOI: 10.1016/j.jcmg.2015.02.015.

[64] Barst RJ, Chung L, Zamanian RT, et al. Functional class
improvement and 3-year survival outcomes in patients with
pulmonary arterial hypertension in the REVEAL Registry[J].
Chest, 2013,144(1):160-168. DOI: 10.1378/chest.12-2417.

[65] .Ằὗ ί [J].Ψ╞
, 2006, 34(4): 381 - 384. DOI: 10.3760 / j: issn: 0253 -

3758.2006.04.032.
[66] ATS statement: guidelines for the six-minute walk test[J]. Am

J Respir Crit Care Med, 2002,166(1):111-117. DOI: 10.1164/
ajrccm.166.1.at1102.

[67] Minai OA, Gudavalli R, Mummadi S, et al. Heart rate recovery
predicts clinical worsening in patients with pulmonary arterial
hypertension[J]. Am J Respir Crit Care Med, 2012,185(4):400-
408. DOI: 10.1164/rccm.201105-0848OC.

[68] Guazzi M, Adams V, Conraads V, et al. EACPR / AHA
scientific statement. Clinical recommendations for
cardiopulmonary exercise testing data assessment in specific
patient populations[J]. Circulation, 2012,126(18):2261-2274.
DOI: 10.1161/CIR.0b013e31826fb946.

[69] Sun XG, Hansen JE, Oudiz RJ, et al. Exercise
pathophysiology in patients with primary pulmonary
hypertension[J]. Circulation, 2001,104(4):429-435.

[70] ₄, , , .   ѳ  

♥ ῾ Ψ [J].Ψ╞ ,2013,41(6):

497-500. DOI: 10.3760/cma.j.issn.0253-3758.2013.06.013.
[71] Zhang HD, Lv ZC, Wang LT, et al. Prognostic significance of

reduced blood pressure response to exercise in pediatric
pulmonary arterial hypertension[J]. Am J Respir Crit Care
Med, 2017,196(11):1478-1481. DOI: 10.1164/rccm.201701-
0131LE.

[72] Hoeper MM, Pittrow D, Opitz C, et al. Risk assessment in
pulmonary arterial hypertension[J]. Eur Respir J, 2018,51(3):
pii: 1702606. DOI: 10.1183/13993003.02606-2017.

[73] Jaïs X, Olsson KM, Barbera JA, et al. Pregnancy outcomes in
pulmonary arterial hypertension in the modern management
era[J]. Eur Respir J, 2012, 40(4): 881 - 885. DOI: 10.1183 /
09031936.00141211.

[74] Chan L, LMK C, Kennedy M, et al. Benefits of intensive
treadmill exercise training on cardiorespiratory function and
quality of life in patients with pulmonary hypertension[J].
Chest, 2013,143(2):333-343. DOI: 10.1378/chest.12-0993.

[75] Preston IR, Roberts KE, Miller DP, et al. Effect of warfarin
treatment on survival of patients with pulmonary arterial
hypertension (PAH) in the registry to evaluate early and long-term
PAH disease management (REVEAL) [J]. Circulation, 2015, 132
(25):2403-2411. DOI: 10.1161/CIRCULATIONAHA.115.018435.

[76] Rhodes CJ, Howard LS, Busbridge M, et al. Iron deficiency
and raised hepcidin in idiopathic pulmonary arterial
hypertension: clinical prevalence, outcomes, and mechanistic
insights[J]. J Am Coll Cardiol, 2011, 58(3): 300 - 309. DOI:
10.1016/j.jacc.2011.02.057.

[77] Giaid A, Yanagisawa M, Langleben D, et al. Expression of
endothelin-1 in the lungs of patients with pulmonary hypertension
[J]. N Engl J Med, 1993,328(24): 1732 -1739. DOI: 10.1056 /
NEJM199306173282402.

[78] Rubin LJ, Badesch DB, Barst RJ, et al. Bosentan therapy for
pulmonary arterial hypertension[J]. N Engl J Med, 2002, 346
(12):896-903.

[79] Jing ZC, Strange G, Zhu XY, et al. Efficacy, safety and
tolerability of bosentan in Chinese patients with pulmonary
arterial hypertension[J]. J Heart Lung Transplant, 2010,29(2):
150-156. DOI: 10.1016/j.healun.2009.09.020.

[80] , ͫẸ,ẉ , . Ẉ

  ♥ Ψ [J].Ψ ,2016,31
(2):206-208.

[81] џ , , ,‮ . הּ   ♥

שּׂ ẫ [J].Ψ╞ ,2011,39(2):124-
127. DOI: 10.3760/cma.j.issn.0253-3758.2011.02.008.

[82] Galie′ N, Olschewski H, Oudiz RJ, et al. Ambrisentan for the
treatment of pulmonary arterial hypertension. Results of the
ambrisentan in pulmonary arterial hypertension, randomized,
doubleblind, placebo-controlled, multicenter, efficacy (ARIES)
study 1 and 2. Circulation, 2008, 117:3010-3019.

[83] ӑ ,bms`jc`jglb

ɠ

Y

http://guide.medlive.cn/


Ψ╞ 2018 12 46◕ 12 Chin J Cardiol December 2018, Vol. 46, No. 12 £ 959 £

therapy for pulmonary arterial hypertension[J]. N Engl J Med,
2005,353(20):2148-2157. DOI: 10.1056/NEJMoa050010.

[87] Sastry BK, Narasimhan C, Reddy NK, et al. Clinical efficacy
of sildenafil in primary pulmonary hypertension: a
randomized, placebo-controlled, double-blind, crossover study
[J]. J Am Coll Cardiol, 2004,43(7):1149-1153. DOI: 10.1016/j.
jacc.2003.10.056.

[88] Simonneau G, Rubin LJ, Galiè N, et al. Addition of sildenafil
to long-term intravenous epoprostenol therapy in patients with
pulmonary arterial hypertension: a randomized trial[J]. Ann
Intern Med, 2008,149(8):521-530.

[89] Rubin LJ, Badesch DB, Fleming TR, et al. Long-term
treatment with sildenafil citrate in pulmonary arterial
hypertension: the SUPER-2 study[J]. Chest, 2011,140(5):1274-
1283. DOI: 10.1378/chest.10-0969.

[90] Xu XQ, Jing ZC, Zhang JH, et al. The efficacy and safety of
sildenafil in Chinese patients with pulmonary arterial
hypertension[J]. Hypertens Res, 2009, 32(10): 911 - 915. DOI:
10.1038/hr.2009.113.

[91] Xiong CM, Lu XL, Shan GL, et al. Oral sildenafil therapy for
Chinese patients with pulmonary arterial hypertension: a
multicenter study[J]. J Clin Pharmacol, 2012,52(3): 425 -431.
DOI: 10.1177/0091270011398241.

[92] Zhang ZN, Jiang X, Zhang R, et al. Oral sildenafil treatment
for Eisenmenger syndrome: a prospective, open-label, multicentre
study[J]. Heart, 2011,97(22):1876-1881. DOI: 10.1136/heartjnl-
2011-300344.

[93] Galiè N, Brundage BH, Ghofrani HA, et al. Tadalafil therapy
for pulmonary arterial hypertension[J]. Circulation, 2009, 119
(22):2894-2903. DOI: 10.1161/CIRCULATIONAHA.108.839274.

[94] Oudiz RJ, Brundage BH, Galiè N, et al. Tadalafil for the
treatment of pulmonary arterial hypertension: a double - blind
52 -week uncontrolled extension study[J]. J Am Coll Cardiol,
2012,60(8):768-774. DOI: 10.1016/j.jacc.2012.05.004.

[95] Jing ZC, Jiang X, Wu BX, et al. Vardenafil treatment for
patients with pulmonary arterial hypertension: a multicentre,
open - label study[J]. Heart, 2009, 95(18): 1531 - 1536. DOI:
10.1136/hrt.2009.169417.

[96] Jing ZC, Yu ZX, Shen JY, et al. Vardenafil in pulmonary
arterial hypertension: a randomized, double - blind, placebo -
controlled study[J]. Am J Respir Crit Care Med, 2011,183(12):
1723-1729. DOI: 10.1164/rccm.201101-0093OC.

[97] Ghofrani HA, Galiè N, Grimminger F, et al. Riociguat for the
treatment of pulmonary arterial hypertension[J]. N Engl J Med,
2013,369(4):330-340. DOI: 10.1056/NEJMoa1209655.

[98] Rubin LJ, Galiè N, Grimminger F, et al. Riociguat for the
treatment of pulmonary arterial hypertension: a long-term
extension study (PATENT-2)[J]. Eur Respir J, 2015,45(5):1303-
1313. DOI: 10.1183/09031936.00090614.

[99] Humbert M, Coghlan JG, Ghofrani HA, et al. Riociguat for the
treatment of pulmonary arterial hypertension associated with
connective tissue disease: results from PATENT-1 and
PATENT - 2[J]. Ann Rheum Dis, 2017, 76(2): 422 - 426. DOI:
10.1136/annrheumdis-2015-209087.

[100] Lian TY, Jiang X, Jing ZC. Riociguat: a soluble guanylate
cyclase stimulator for the treatment of pulmonary hypertension
[J]. Drug Des Devel Ther, 2017,11:1195-1207. DOI: 10.2147/
DDDT.S117277.

[101] Rubin LJ, Mendoza J, Hood M, et al. Treatment of primary
pulmonary hypertension with continuous intravenous
prostacyclin (epoprostenol). Results of a randomized trial[J].

Ann Intern Med, 1990,112(7):485-491.
[102] Barst RJ, Rubin LJ, Long WA, et al. A comparison of continuous

intravenous epoprostenol (prostacyclin) with conventional therapy
for primary pulmonary hypertension[J]. N Engl J Med, 1996,334
(5):296-301. DOI: 10.1056/NEJM199602013340504.

[103] Badesch DB, Tapson VF, McGoon MD, et al. Continuous
intravenous epoprostenol for pulmonary hypertension due to
the scleroderma spectrum of disease. A randomized,
controlled trial[J]. Ann Intern Med, 2000,132(6):425-434.

[104] Higenbottam T, Butt AY, McMahon A, et al. Long-term
intravenous prostaglandin (epoprostenol or iloprost) for
treatment of severe pulmonary hypertension[J]. Heart, 1998,80
(2):151-155.

[105] , , қ , . Ẩ҆ ᾤὬ Ẉ

ӏ   ♥ [J].Ψ╞
, 2009,29(11): 1013 -1015. DOI: 10.3760 / cma. j. issn.

0254-1416.2009.11.014.
[106] , , , . Ẩ҆ ᾤὬ  

♥● ԇ[J].Ψ╞ ,2012,40(10):854-857.
DOI: 10.3760/cma.j.issn.0253-3758.2012.10.011.

[107] Jing ZC, Parikh K, Pulido T, et al. Efficacy and safety of oral
treprostinil monotherapy for the treatment of pulmonary arterial
hypertension: a randomized, controlled trial[J]. Circulation, 2013,
127(5):624-633. DOI: 10.1161/CIRCULATIONAHA.112.124388.

[108] Tapson VF, Torres F, Kermeen F, et al. Oral treprostinil for
the treatment of pulmonary arterial hypertension in patients on
background endothelin receptor antagonist and / or
phosphodiesterase type 5 inhibitor therapy (the FREEDOM-C
study): a randomized controlled trial[J]. Chest, 2012, 142(6):
1383-1390. DOI: 10.1378/chest.11-2212.

[109] Barst RJ, McGoon M, McLaughlin V, et al. Beraprost therapy
for pulmonary arterial hypertension[J]. J Am Coll Cardiol,
2003,41(12):2119-2125.

[110] Galiè N, Humbert M, Vachiéry JL, et al. Effects of beraprost
sodium, an oral prostacyclin analogue, in patients with
pulmonary arterial hypertension: a randomized, double-blind,
placebo-controlled trial[J]. J Am Coll Cardiol, 2002,39(9):1496-
1502.

[111] Nagaya N, Uematsu M, Okano Y, et al. Effect of orally active
prostacyclin analogue on survival of outpatients with primary
pulmonary hypertension[J]. J Am Coll Cardiol, 1999, 34(4):
1188-1192.

[112] Sitbon O, Channick R, Chin KM, et al. Selexipag for the
treatment of pulmonary arterial hypertension[J]. N Engl J Med,
2015,373(26):2522-2533. DOI: 10.1056/NEJMoa1503184.

[113] Sitbon O, Gaine S. Beyond a single pathway: combination
therapy in pulmonary arterial hypertension[J]. Eur Respir Rev,
2016,25(142):408-417. DOI: 10.1183/16000617.0085-2016.

[114] Kurzyna M, Dabrowski M, Bielecki D, et al. Atrial septostomy
in treatment of end - stage right heart failure in patients with
pulmonary hypertension[J]. Chest, 2007,131(4):977-983. DOI:
10.1378/chest.06-1227.

[115] , , Ӎֿ, . וֹ הּ

  ♥ ὲ ὗ [J].Ψ╞
, 2015,43(4): 319 -322. DOI: 10.3760 / cma. j. issn. 0253 -

3758.2015.04.008.
[116] Rajeshkumar R, Pavithran S, Sivakumar K, et al. Atrial

septostomy with a predefined diameter using a novel occlutech
atrial flow regulator improves symptoms and cardiac index in
patients with severe pulmonary arterial hypertension[J].
Catheter Cardiovasc Interv, 2017,90(7):1145-1153. DOI: 10.

万方数据

http://guide.medlive.cn/


£ 960 £ Ψ╞ 2018 12 46◕ 12 Chin J Cardiol December 2018, Vol. 46, No. 12

1002/ccd.27233.
[117] Bartolome S, Hoeper MM, Klepetko W. Advanced pulmonary

arterial hypertension: mechanical support and lung
transplantation[J]. Eur Respir Rev, 2017, 26(146) pii170089.
DOI:10.1183/ 16000617.0089-2017.

[118] Weill D, Benden C, Corris PA, et al. A consensus document
for the selection of lung transplant candidates: 2014-an
update from the Pulmonary Transplantation Council of the
International Society for Heart and Lung Transplantation[J]. J
Heart Lung Transplant, 2015, 34(1): 1 - 15. DOI: 10.1016 / j.
healun.2014.06.014.

[119] Tudorache I, Sommer W, Kühn C, et al. Lung transplantation
for severe pulmonary hypertension-awake extracorporeal
membrane oxygenation for postoperative left ventricular
remodelling[J]. Transplantation, 2015, 99(2): 451 - 458. DOI:
10.1097/TP.0000000000000348.

[120] Yusen RD, Edwards LB, Kucheryavaya AY, et al. The registry
of the international society for heart and lung transplantation:
thirty -second official adult lung and heart- lung Transplantation
report-2015; focus theme: early graft failure[J]. J Heart Lung
Transplant, 2015,34(10):1264-1277. DOI: 10.1016/ j.healun.
2015.08.014.

[121] , , , אָ. הּ  

♥ 18ԇί ὗ [J].Ψ╞├ ,2016,96(36):2909-
2911. DOI: 10.3760/cma.j.issn.0376-2491.2016.36.014.

[122] Chen SL, Zhang FF, Xu J, et al. Pulmonary artery denervation
to treat pulmonary arterial hypertension: the single-center,
prospective, first-in-man PADN-1 study (first-in-man pulmonary
artery denervation for treatment of pulmonary artery
hypertension)[J]. J Am Coll Cardiol, 2013,62(12):1092-1100.
DOI: 10.1016/j.jacc.2013.05.075.

[123] Liu C, Jiang XM, Zhang J, et al. Pulmonary artery denervation
improves pulmonary arterial hypertension induced right
ventricular dysfunction by modulating the local renin-
angiotensin-aldosterone system[J]. BMC Cardiovasc Disord,
2016,16(1):192. DOI: 10.1186/s12872-016-0366-4.

[124] Hoeper MM, Galié N, Murali S, et al. Outcome after
cardiopulmonary resuscitation in patients with pulmonary
arterial hypertension[J]. Am J Respir Crit Care Med, 2002,165
(3):341-344. DOI: 10.1164/ajrccm.165.3.200109-0130c.

[125] Tongers J, Schwerdtfeger B, Klein G, et al. Incidence and
clinical relevance of supraventricular tachyarrhythmias in
pulmonary hypertension[J �+

-

[ er㍡

2

0

0

/

⠀

e

r

㍡

[

[

-
ⴀ

ⴀ

ⴀ

ⴀ

ⴀ

ⴀ

ⴀ

ⴀ

ⴀⴀ

)

:

ⴀ

]

0�

G

a

l

d

䁬

3

�
���
��

�F�S3a�J�O

)

:

):
��������0�J�O

�F�S3a�J�O

��������0�J�O

��

0
3
6
0
　
i
n

��������0�J�O

�
��

]

http://guide.medlive.cn/


Ψ╞ 2018 12 46◕ 12 Chin J Cardiol December 2018, Vol. 46, No. 12 £ 961 £

hypertension[J]. J Am Coll Cardiol, 2010,56(9):715-720. DOI:
10.1016/j.jacc.2010.03.065.

[147] Cjcs F, Dias BA, Cvp J, et al. The role of target therapies in
schistosomiasis-associated pulmonary arterial hypertension[J].
Chest, 2012,141(4):923-928. DOI: 10.1378/chest.11-0483.

[148] Wang LD, Chen HG, Guo JG, et al. A strategy to control
transmission of Schistosoma japonicum in China[J]. N Engl J
Med, 2009,360(2):121-128. DOI: 10.1056/NEJMoa0800135.

[149] Sitbon O, Lascoux-Combe C, Delfraissy JF, et al. Prevalence
of HIV-related pulmonary arterial hypertension in the current
antiretroviral therapy era[J]. Am J Respir Crit Care Med, 2008,
177(1):108-113. DOI: 10.1164/rccm.200704-541OC.

[150] Opravil M, Sereni D. Natural history of HIV-associated
pulmonary arterial hypertension: trends in the HAART era[J].
AIDS, 2008, 22 Suppl 3: S35 - 40. DOI: 10.1097 / 01. aids.
0000327514.60879.47.

[151] Degano B, Guillaume M, Savale L, et al. HIV-associated
pulmonary arterial hypertension: survival and prognostic
factors in the modern therapeutic era[J]. AIDS, 2010,24(1):67-
75. DOI: 10.1097/QAD.0b013e328331c65e.

[152] Montani D, Price LC, Dorfmuller P, et al. Pulmonary veno -
occlusive disease[J]. Eur Respir J, 2009,33(1):189-200. DOI:
10.1183/09031936.00090608.

[153] , . Ằ ΐ ♥Җ : ♥

τΆ ὗ [J].╟ ├ ,2018,9(3):197-201.
DOI: 10.3969/j.issn.1674-9081.2018.03.002.

[154

 䃛

http://guide.medlive.cn/


£ 962 £ Ψ╞ 2018 12 46◕ 12 Chin J Cardiol December 2018, Vol. 46, No. 12

[178] Moser KM, Bloor CM. Pulmonary vascular lesions occurring in
patients with chronic major vessel thromboembolic pulmonary
hypertension[J]. Chest, 1993,103(3):685-692.

[179] Auger WR, Kim NH, Trow TK. Chronic thromboembolic
pulmonary hypertension[J]. Clin Chest Med, 2010,31(4):741-
758. DOI: 10.1016/j.ccm.2010.07.006.

[180] Wilkens H, Lang I, Behr J, et al. Chronic thromboembolic
pulmonary hypertension (CTEPH): updated recommendations
of the cologne consensus conference 2011[J]. Int J Cardiol,
2011, 154 Suppl 1: S54 - 60. DOI: 10.1016 / S0167 - 5273(11)
70493-4.

[181] Jaïs 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 �of c_ of chronic

http://guide.medlive.cn/


Ψ╞ 2018 12 46◕ 12 Chin J Cardiol December 2018, Vol. 46, No. 12 £ 963 £

血流动力学参数及血氧饱和度

血流动力学参数
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♥ BP, mmHg
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附件2 6 min步行试验记录单
__________________├ 6 min ╥
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