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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

.
.

הሀ肺发ကּ  הּ
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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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1.0 Њ 3~4ΥЖ   /
ᵉ>1ɟ ὗ CTϛ ε ɞ

PVOD/PCH ԝ ֒ ɟPVOD CT
ḏ ₿ Ψ

ѡּׂש ⱨ ὗ

ɟ PCH CT ḏὮ с

Ψ ͫ ΅ ⱨ

ɟ ί ͽ 1/3 PAH
΅ ΅ с

ɟ

CT    

ɞ   ɞ    /
ɞCTEPHɞ   ɞ   ɞ

ɞ Ặ φͫɟ

ӂ Њ   לּ CTEPH
הּ   ╥ CT  

ɟ CT ḏ ΅ אָ

CT ί [49] ӂщ Ж

  ḏ

  ɟ Ψ CT
  ḏ ὗ џ   Њ

  Ỉ ᾽   чẨ ᾤ

Ҭɟ CT Ἇ Ҭ ♥

Ẉ ẹ З

  Ẉ Ӊ

ͽ ɞ; ợ ɞ ὗ

Ӊ אָ ὗ   ɟ

7. Ẵ Ẵ ᾤ ѳ

ɞ ῾ ł ἏŃΎẺ
[7]ɟ Ẵ ὰ Ҭ  Ὼ ɞҬ

ɞ Ὁ ɞ   [50]ɟ

♥ Ẵ

₿ ɞ   ɞ ᾙ ↄɞ

  Ἒӊּׂש   אּ ɟ Ẵ

ϛ Њ ѳ ♥ Ο שּׂ

ɟ Њ IPAH Ẵ

ὗ ↄלּ ѳᵉ ҔЊ

Ὼּלↄɟ ♥

Ẵ Ҭɟ Њ  

Ẉ Ẵ ϛ ԝ

מ ɟ Њ  

ᾙ ᾙ Ẵ   Ẻ ͫ

ѳᵉ ẹ ͫЗί Ỹ ɞ

῾ ΅ẫ ᾙ ɟ

8. ӊ

ᵩ ♥ ɟ

ᵩ ɞ ΅ Ɑ Ј ↄ

ѡּׂש Ẉ ṿ
[51]ɟ

9. שּׂ ẍ ӏ ᾤ

ζ Њ ♥ όשּׂ

Ỹɟ ɞ

ẹ ɞ הּ ῾ О ɞ הּ

ɞ

ɞ ╗

ẹђ ɟ ῾ ɞ

ɞ ɞ Ὼ ΅ אּ

Ỉ ӏכּ ᾙ

╗ Ỹɟ ῾ ɞ ẍ ӏɞ

שּׂ ӏϛ Әε ♥

ɟ Њ ΅ ṿ ♥

╚ ɞ џ Њ

ΓЈ ɟ ЊCTEPH
Ҝ ₿ Sɞ
C Ἢ Ⅲ ѡּׂש ӏɞ

Ἢ ɞ ╚ ɟ

♥ Ҭ

Ψ NT-proBNP BNP Њ Ҭ

ɟ

10. ζ Њ ♥

Ο Ҭɟ ♥

Ὁ Ο ɞ

ɟ IPAH ẹ

Ὁ ᵜ ♥ Њהּ

ẹђẈ לּ

Ẉ ӏὗ Abernethy
Ỹɟ Њ שּׂ

  Ҝ Ὁ

ϛ CT
Ẵ ͫ ɟ

11. ♥ ͫΥ  Ὼ

Ἇ ךּ  Ὼ Ặ

ɟ ♥ ł ἏŃϛ

ᾂ ɞ Ҭ

ɟ Ψ ♥

ẫ הּ הּ сε

1

0

.

. ぶ
�Œ

ɟ

Ἇ
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Әε ἏӉ џ ɟ

 Ὼ ל

ѡ;  Ὼ ל 1 ɞӏ ♥

ὰ ὰ♥
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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 ḏζ

PAH

IVUSOCT
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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

�!

ɟ

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 kg

�_

����

B¤�ø

᜽ 

᜽
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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
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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
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