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ʃɮʄʁʇʅɹɮʅɶ ʃɳʄɹʅʆɮʆɹɼʁʇ

·ɱˎ˄ʰʾˁʰ65ʶˍ˗˄

·ɹˋˍˇˊʽˁˈˋˁ˂ʹˊˇʵʶˊ˃ʾʰˌ-CRESTh ˉ 6̍ʶˍʾʰˌˁʰʽ̌ʸ˗ʵˇˎˌ
ˋˁ˂ʺˊˎ˄ˋʹˌˎˉˈʰ˄ˍʽɳhɹ ˖ʴ (̋ʶˋ˂ʽˁʰˊʲʰʸʶˉʾ˄ʹ,
˂ʶʲʶˍʽˊʰˁʶˍʱ˃ʹ)

·ʁʾʵʹ˃ʰΣˍʹ˂ʰʴʴʶʽʶˁˍʰˋʾʶˌˉˊˇˋ˗ˉˇˎ- ʱˁˊ˖˄̝ʁ ʽˊ˗˄Σ.̀
RaynaudΣˋˁ˂ʹˊˇʵʰˁˍˎ˂ʾʰΣʶ˂ˁ˖ˍʽˁʺˇʽˋˇ˒ʰʴʾˍʽʵʰ

·ɲˏˋˉ˄ˇʽʰˋˍʹ˄ˁˈˉ˖ˋʹ̱̀ ʰʵʽʰˁʱʶˉʽʵʶʽ˄ˇˏ˃ʶ˄ʹˁʰʽ
ˇʽʵʺ˃ʰˍʰˁʱˍ˖ɦˁˊ˖˄h̄ ˈ̫ ˍˇˎˌ. ɿˇˋʹ˂ʶʾʰˋˍʹ˄
ɼʰˊʵʽˇ˂ˇʴʽˁʺɼ˂ʽ˄ʽˁʺˉˊˇ̫̱ ˇˎˌˁʰʽɻ̔ ʱʴ˄˖ˋʹPAH

·ɽˇʽˉʺʰʴ˖ʴʺ: ˃ʶʻˇˍˊʶ˅ʱˍʹ, ˉˊʶʵ˄ʽʸˇ˂ˈ˄ʹ5mg, ˄ʽ˒ʶʵʽˉʾ˄ʹ,
PPI



2017

Çɶɼɱ: SR,h ˍʶ˂ʷˌRBBB,ʰˊ˄ʹˍʽˁʱTˋˍʽˌV1-V4

Ç u/s ˁʰˊʵʽʱˌ: όɮʄύˁ̌ ʽ˂ʾʰ˒ˎˋʽˇ˂ˇʴʽˁ˗˄ʵʽʰˋˍʱˋʶ˖˄ˁʰʽˁʰ˂ʺˌ
ˋˎˋˍˇ˂ʽˁʺˌʰˉˈʵˇˋʹˌ(LVEDF55%). όɲɳύˁ̌ ʽ˂ʾʰʵʽʰˍʶˍʰ˃ʷ˄ʹ˃ʶ
ˋʹ˃ʰ˄ˍʽˁʺʷˁˉˍ˖ˋʹˍʹˌ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰˌ(TAPSE14mm, RA area
18cm2).ɾʽˁˊʺˉʶˊʽˁʰˊʵʽʰˁʺˋˎ˂˂ˇʴʺ

Ç 6MWT: 310 ,˃ SpO2 92%

Ç WHOclassII-III

Ç RHC: RAP10 mmHg,PA 56/35/42 mmHg,PCWP15 mmHg,PVR7,2
WU,CI2.21, SvO2 66%

Çɼʰˊʵʽˇʰ˄ʰˉ˄ʶˎˋˍʽˁʺˁˈˉ˖ˋʹΥ VO2max=7,2ml/kg/min

Ç NT-proBNP: 1621ng/l

Ç ʅˉʽˊˇ˃ʷˍˊʹˋʹςɲʽʱ˔ˎˋʹ: FVC 94,3% (predicted), FEV1 81,5%
(predicted),FEV1/FVC71,06%(predicted),DLCOc50,6%(predicted)

Çɴ˄ʰˊ˅ʹMacitentan+ Sildenafil



Determinants of prognosis
(estimated 1 -year mortality)

Low risk <5% Intermediate risk 5 ɀ10% High risk >10%

Clinical signs of right heart 
failure

Absent Absent Present

Progression of symptoms No Slow Rapid

Syncope No Occasional syncope Repeated syncope

WHO functional class I, II III IV

6MWD >440 m 165ɀ440 m <165 m

Cardiopulmonary exercise 
testing

Peak VǋO2>15 
Í,ɇÍÉÎЖΫɇËÇЖΫ
(>65% pred)
VǋE/VǋCO2 slope <36

Peak VǋO2 11ɀ15 
Í,ɇÍÉÎЖΫɇËÇЖΫ
(35ɀ65% pred)
VǋE/VǋCO2 slope 36ɀ44.9

Peak VǋO2 <11 
Í,ɇÍÉÎЖΫɇËÇЖΫ
(<35% pred)
VǋE/VǋCO2 slope 45

NT-proBNP plasma levels NT-proBNP <300 ÎÇɇ, NT-proBNP 300ɀ1400 ÎÇɇ,NT-proBNP>1400 ÎÇɇ,

Imaging 
(echocardiography,
CMR imaging)

RA area <18 cm2
No pericardial effusion

RA area 18ɀ26 cm2
No or minimal, pericardial 
effusion

RA area >26 cm2
Pericardial effusion

Haemodynamics RAP <8 mmHg
CI 2.5
SvO2 >65%

RAP 8ɀ14 mmHg
CI 2.0ɀ2.4
SvO2 60ɀ65%

RAP >14 mmHg
CI <2.0
SvO2 <60%



2018

Áu/s ˁʰˊʵʽʱˌ: όɮʄύˁ̌ ʽ˂ʾʰ˒ˎˋʽˇ˂ˇʴʽˁ˗˄ʵʽʰˋˍʱˋʶ˖˄ˁʰʽˁʰ˂ʺˌ
ˋˎˋˍˇ˂ʽˁʺˌʰˉˈʵˇˋʹˌ(LVEDF60%). όɲɳύˁ̌ʽ˂ʾʰʵʽʰˍʶˍʰ˃ʷ˄ʹ˃ʶ
ˋʹ˃ʰ˄ˍʽˁʺʷˁˉˍ˖ˋʹˍʹˌ˂ʁ ʽˍˇˎˊʴʽˁˈˍʹˍʰˌ(TAPSE15mm, RA area
16cm2)

Á6MWT: 220˃ ΣSpO2 91%, WHOclassIII-IV
ÁRHC: RAP7mmHg,PA57/21/33mmHg,PCWP7 mmHg,PVR8,1WU,

CI2.1, SvO2 72%, HR83/min, SAP130mmHg
Áʅˉʽˊˇ˃ʷˍˊʹˋʹςɲʽʱ˔ˎˋʹ: FVC 72,6% (predicted), FEV1 62,5%

(predicted),FEV1/FVC98,44%(predicted),DLCOc62,7%(predicted)
ÁNT-proBNP: 1573ng/l
Áʅˉʽ˄ʻʹˊˇʴˊʱ˒ʹ˃ʰʰʽ˃ʱˍ˖ˋʹˌˉ˄ʶˎ˃ˈ˄˖˄:ɮ˄ˇ˃ˇʽˇʴʶ˄ʺˌʵʽʱ˔ˎˋʹ
ˊκ˒̀ʁʰ˃˒ˈˍʶˊʰˍʰ̄˄ʶˎ˃ˇ˄ʽˁʱˉʶʵʾʰΣ˔˖ˊʾˌʰ˄ʱʵʶʽ˅ʹˍ˃ʹ˃ʰˍʽˁ˗˄
ʺˎˉˇˍ˃ʹ˃ʰˍʽˁ˗˄ʶ˂˂ʶʽ˃˃ʱˍ˖˄Σ˖ˌʁ ˉʾ̄ʰˊʶʴ˔ˎ˃ʰˍʽˁˇˏˍˏˉˇˎ
ʰ˂˂ˇʽ˗ˋʶ˖˄ˋˍʰ̄˂ ʰʾˋʽʰˍˇˎ̀ˁ ˂ʹˊˇʵʷˊ˃ʰˍˇˌ









2018-2019

·PAHRiskScore: 14

·ʃˊˇˋʻʺˁʹselexipag̀ ˍʹ˄ʶʽʵʽˁʺʰʴ˖ʴʺ

6˃ʺ˄ʶˌ˃ʶˍʱ

·6MWT: 400˃ ΣSpO2 94%, WHOclassII-III

·u/s ˁʰˊʵʽʱˌ: όɮʄύˁˇʽ˂ʾʰ˒ˎˋʽˇ˂ˇʴʽˁ˗˄ʵʽʰˋˍʱˋʶ˖˄ˁʰʽˁh ˂ʺˌ
ˋˎˋˍˇ˂ʽˁʺˌʰˉˈʵˇˋʹˌ(LVEDF60%). όɲɳύˁˇʽ˂ʾʰʵʽʰˍʶˍʰ˃ʷ˄ʹ
˃ʶ̀ʹ˃ʰ˄ˍʽˁʺʷˁˉˍ˖ˋʹˍʹˌ˂ʁ ʽˍˇˎˊʴʽˁˈˍʹˍʰˌ(TAPSE18mm)

·NT-proBNP: 844ng/l

·ʃˊˇʴˊʰ˃˃ʰˍʽˋ˃ˈˌʴʽRhHC



Tuberous sclerosis complex(TSC)
·ʃˇ˂ˎˋˎˋˍʹ˃ʰˍʽˁʺʴʶ˄ʶˍʽˁʺ˄ˈˋˇˌˉˇˎʁˉʱʴʶʽˍʹ˄h˄ ʱˉˍˎ˅ʹ
˔˖ˊˇˁʰˍʰˁˍʹˍʽˁ˗˄ʲ˂ʰʲ˗˄ˁʰ˂ˇʺʻˇˎˌˋˎ˃ˉʶˊʽ˒ˇˊʱˌˋˍˇ˄
ʶʴˁʷ˒ʰ˂ˇˁʰʽ̀ɦʁ ˂˂ʰy̟ ˍʽˁʱˈˊʴʰ˄ʰό˄ʶ˒ˊˇˏˌΣˁʰˊʵʽʱΣʺˉʰˊΣ
ˉ˄ʶˏ˃ˇ˄ʶˌΣˇ˒ʻʰ˂˃ˇˏˌˁʰʽɻ̫ ˊ˃ʰύ

·ɼˏˊʽʰ̀ˎ˃ˉˍ˗˃ʰˍʰ: ˋˉʰˋ˃ˇʾΣˉ˄ʶˎ˃ʰˍʽˁʺˁʰʻˎˋˍʷˊʹˋʹΣ
ʵʽʰˍʰˊʰ˔ʷˌˋˎ˃ˉʶˊʽ˒ˇˊʱˌΣˁʰʻˎˋˍʷˊʹˋʹˋ˖˃ʰˍʽˁʺˌ
ʰ˄ʱˉˍˎ˅ʹˌΣʵʶˊ˃ʰˍʽˁʷˌʰ˂˂ˇʽ˗ˋʶʽˌΣʰ˄ʰˉ˄ʶˎˋˍʽˁʺˁʰʽ
˄ʶ˒ˊʽˁʺʰ˄ʶˉʱˊˁʶʽʰ

·ʃ˄ʶˏ˃ˇ˄ʶˌ:

-Lymphangioleiomyomatosis(LAM): ʃˊˇˇʵʶˎˍʽˁʺˁʰˍʰˋˍˊˇ˒ʺ

ˍˇˎ̄˄ ʶˎ˃ˇ˄ʽˁˇˏˉʰˊʶʴ˔ˏ˃ʰˍˇˌʰˉˈ̄ˇ˂˂ʰˉ˂ʷˌˁˏˋˍʶʽˌҦPH;

-MultifocalMicronodularPneumocyteHyperplasia(MMPH)



TCS

ɦ TSC ʒʙʇʡʎʇʗʂʌ ʕʇ 
ʏʇʗʞʎʎʂʑʉ ʇʐʤʖ ʠ ʆʥʒ 
ʅʒʐʌʆʡʝʐTSC1ʍʂʌTSC2, 
ʓʒʘ ʍʝʆʌʍʒʓʒʌʒʥʐ 
ʓʔʝʗʇʡʐʇʖʓʒʘ ʇʐʇʔʅʒʥʐ 
ʝʖtumor growth 
supressors, ʔʘʊʏʡʈʒʐʗʂʖ 
ʟʗʕʌ ʗʒʐ ʓʒʎʎʂʓʎʂʕʌʂʕʏʤ 
ʍʂʌ ʗʉ ʆʌʂʙʒʔʒʓʒʡʉʕʉ ʗʝʐ 
ʍʘʗʗʞʔʝʐ

ɯʔʝʗʒʓʇʔʌʅʔʞʙʉʍʇʂʓʤ 
ʗʒʐBourneville ʗʒ1880
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·ɶSSc-PAHʶ˄ˍʱˋˋʶˍʰʽˋˍʹ˄ˇ˃ʱʵʰ1 PH
·ɲʶ˄̄́ ʷˉʶʽ˄ʰ̀ ˎʴ˔ʷʶˍʰʽ˃ʶɦ ˂˂ʶˌ˃ˇˊ˒ʷˌPHˉˇˎh˄ʰˉˍˏˋˋˇ˄ˍʰʽˋʶ
ʰˋʻʶ˄ʶʾˌ˃ SʁScˁ ʰʽ̌˒ ʶʾ˂ˇ˄ˍʰʽˋ ɮʁʄˁ ʰˊʵʽʰˁʺ˄ˈˋˇ(group-2 PH),
ʵʽʱ˃ʶˋʹˉ˄ʶˎ˃ˇ˄ˇˉʱʻʶʽʰ(group-3 PH) ʺ˒˂ʶʲˇʰˉˇ˒ˊʰˁˍʽˁʺ˄ˈˋˇ
(PVOD)ς̄ ˇˎʁˉʾˋʹˌˍʰ˅ʽ˄ˇ˃ʶʾˍʰʽ˖ˌ˃ ˇˊ˒ʺPAH(group1)

·ɮˉˈ̱ˇ̀ ˏ˄ˇ˂ˇˍ˖˄hˋʻʶ˄˗˄˃ PʁAHˉˇˎ̀˔ʶˍʾʸʶˍʰʽ˃ʶ˄ ˈˋˇ̱̌ ˎ
ˋˎ˄ʵʶˍʽˁˇˏʽˋˍˇˏΣʹ̌ ˃ʱʵʰˍʹS̩Scʁ ʾ˄ʰʽʹ̄ ʽˇ̀ˎ ˔˄ʺ

·10-15%ˍ˖˄h̀ ʻʶ˄˗˄˃ SʁScʁ ˁʵʹ˂˗˄ˇˎ˄PAH
·ɶPAHʶʾ˄ʰʽʹˁ ˏˊʽʰʰʽˍʾʰʻʰ˄ʱˍˇˎˋʶhˋʻʶ˄ʶʾˌ˃ SʁSc(2ʶˍʺˌʶˉʽʲʾ˖ˋʹ

64-89%)
·22%ˍ˖˄h̀ ʻʶ˄˗˄˃ SʁSc-PAHʶʾ˄ʰʽʰˋˎ˃ˉˍ˖˃ʰˍʽˁˇʾˁʰˍʱ̱ɻ́ ʽʱʴ˄˖ˋʹ
·ʃʰˊˈˍʽʹʁ ˉʽʲʾ˖ˋʹˋˍʹ˄SScςPAHʷ˔ʶʽʲʶ˂ˍʽ˖ʻʶʾ˃ʶ̱ ʹ̀ˏʴ˔ˊˇ˄ʹʶʽʵʽˁʺ
ʰʴ˖ʴʺΣˉʰˊʰ˃ʷ˄ʶʽʵˎˋ˃ʶ˄ʷˋˍʶˊʹˍʹˌIPAH,̔ ʵʽʰʾˍʶˊʰˈˍʰ˄̀ˎ˄ˎˉʱˊ˔ʶʽ
˃ IʁLD


