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pulmonary arterial hypertension
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Survival in Patients With PAH
in the Modern Management Era 
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The limitations of the NYHA functional 
classification system

Barst RJ, et al. J Am Coll Cardiol 2004;43:S40–S47
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Multivariable Cox PH Model for death

Circulation. 2010;122:156-163

C (concordance) statistics = 0.57 (95% CI, 0.29-0.82 )



Disease progression is preceded 
by RV remodeling Chest 2015;147:1063–71



Suggested assessment and timing for the follow-up of 
patients with pulmonary arterial hypertension

Eur Respir J 2015;46:903–975
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Risk assessment in PAH
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5-year survival based on 
baseline or follow-up risk group

Baseline risk group (n=530) follow-up risk group (n=383)

David Kylhammar et al. 

European Heart Journal (2017)
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Transplant-free survival
according to the number of low-risk criteria 

• WHO/NYHA FC I–II

• 6MWT distance >440 m 

• RA pressure <8 mmHg

• CI ⩾2.5 L/min/m2 



Cox analysis of low-risk criteria assessed at first re-evaluation 
in the subset of patients with available BNP or NT-proBNP measurements

Eur Respir J 2017;50:1700889



Combination therapy data from RCTs
Eur Respir Rev 2016; 25: 408–417



Combination therapy 
including a parenteral prostanoid

• Data from newly diagnosed NYHA FC III/IV PAH patients (n=19) initiated 

on upfront triple combination therapy (IV epoprostenol, bosentan and 

sildenafil) were collected retrospectively from a prospective registry.

Eur Respir J 2014; 43: 1691–1697



Beyond PAH-specific pharmacological therapy

• Exercise-based rehabilitation

✓ Low-level aerobic exercise at home, if it is not feasible.

✓ Isometric exercise is not recommended

• IV Iron supplementation

• Vitamin D replacement therapy

• Na-restricted diet to prevent additional water retention

• Anticoagulants – conflicting results

• Aldosterone antagonists

• The impact of comorbidities



Future perspectives: managing transitions

• Transitioned from IV or inhaled prostacyclins to 

oral treprostinil or selexipag

• Switching between PDE-5i and sGC stimulator in 

patients who are not responding to one type of drug.
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Initial management of PAH in the current era



국내병용투여보험지침

• 동 약제를 최소 3개월 이상 단독투여 후 임상적 반응이 충분하지 않을 때

(다음의 ①~④항 소견 중 최소 1개와 ⑤~⑨항 중 최소 1개를 모두 만족), 

작용기전이 다른 약제 1종과 병용투여를 인정함.

지표 기준

① 우심실부전의 임상적 증거 (clinical evidence of RV failure) 있음

② 증상진행의 속도 (Rate of progression of symptoms) 빠름

③ 실신 (Syncope) 있음

④ WHO 기능분류(WHO-FC) IV단계

⑤ 6분 보행거리(6MWT) 300m 미만

⑥ 운동부하심폐검사 (Cardio-pulmonary exercise testing) Peak VO2 < 12mL/min/kg

⑦ BNP/NT-proBNP plasma levels 1800 이상

⑧ 심초음파검사소견 (Echocardiographic findings) Pericardial effusion 또는 TAPSE<1.5cm

⑨ 혈류역학검사지표 (Hemodynamics) RAP>15mmHg 또는 CI≦ 2.0L/min/m2

• 치료 효과에 대해 정기적인 평가가 이루어져야 함.


