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Different entity…..?

Just comorbid…..?

“Cause and effect”…..?



PH Definition

ACCF/AHA Expert Consensus Document on PH, 2009





WHY IT IS IMPORTANT ??

 Prognosis



PROGNOSIS

↑MORBIDITAS

↑MORTALITAS

ACCF/AHA Expert Consensus Document on PH, 2009



6 minute walk test (6-MWT)

• Measure of patients’ functional limitations

• Simple, inexpensive, convenient

• Correlate with WHO FC

Miyamoto S et al. Am J Respir Crit Care Med 2000

1



Functional class and survival

Even with advanced medical therapy, patients in WHO FC IV 
continue to have extremely poor survival rates.

Humbert M et al. Circulation 2010
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Independent

Predictor

of mortality

RVSP

RVSP

Congestive Heart Failure
Volume 17, Issue 4, pages 189-198, 21 JUL 2011 DOI: 10.1111/j.1751-7133.2011.00234.x

http://onlinelibrary.wiley.com/doi/10.1111/chf.2011.17.issue-4/issuetoc




1. Pulmonary Arterial
Hypertension

2. Left Heart Disease

3. Chronic Hypoxemia

4. Thromboembolic
5. Miscelaneous

-Sarcoid,  fibrosing mediastinitis



• PH is a common complication of LHDs (PH-LHD),                 

frequently occurring as a ‘symptom’ of the             

underlying condition and often related to disease       
severity.

• When present, PH-LHD results in more severe          
symptoms and worse exercise tolerance and exerts a 
negative impact on outcome.

• The true prevalence of PH-LHD remains unknown, 

mostly because the definition of PH in epidemiological 
studies has been based on echocardiography, with     
a variety of cut-off values.

Group 2 Pulmonary Hypertension



• The prevalence of PH in patients with chronic HF
increases with the progression of functional class
impairment.

• Up to 60% of patients with severe left ventricular

systolic dysfunction and up to 70% of patients with

HFpEF may present with PH.

• In left-sided valvular diseases, the prevalence of PH
increases with the severity of the defect and of the
symptoms.

• PH can be found in virtually all patients with severe
symptomatic mitral valve disease and in up to 65%
of those with symptomatic aortic stenosis.

Group 2 Pulmonary Hypertension



PH Epidemiology in NCCHK

2010 ATRIAL SEPTAL DEFECT 2

VENTRICULAR SEPTAL DEFECT 0

MITRAL STENOSIS AND TRICUSPID REGURGITATION 3

CHRONIC THROMBOEMBOLIC PULMONARY HYPERTENSION 0

PATENT DUCTUS ARTERIOSUS 1

PRIMARY PULMONARY HYPERTENSION 12

TOTAL 15

2009 ATRIAL SEPTAL DEFECT 5

VENTRICULAR SEPTAL DEFECT 0

MITRAL STENOSIS AND TRICUSPID REGURGITATION 3

CHRONIC THROMBOEMBOLIC PULMONARY HYPERTENSION 0

PATENT DUCTUS ARTERIOSUS 0

PRIMARY PULMONARY HYPERTENSION 13

TOTAL 20

2008 ATRIAL SEPTAL DEFECT 1

VENTRICULAR SEPTAL DEFECT 0

MITRAL STENOSIS AND TRICUSPID REGURGITATION 4

CHRONIC THROMBOEMBOLIC PULMONARY HYPERTENSION 0

PATENT DUCTUS ARTERIOSUS 1

PRIMARY PULMONARY HYPERTENSION 23

TOTAL 28

Under-diagnosed???





RV – PA coupling

 RV differs from LV

Well suited accommodate an 
increase in volume load, 
sensitive to afterload

 Acute pressure overload 
causes great reduction in SV 

 Even mild PH led uncoupling of 
RV-PA

Chronically, RV may adapt 
with hypertrophy

 RV output reduction may lead 
to LV underfilling in advanced 
HF

Circulation 2012;126:975-990















Sign/symptom 
of HF

ECHO

LVEF ≥ 50
sPAP > 36

RFs for
PAH/CTEPH

≥2 RFs for
HFpEF

HFpEF
unclear

Echo :
PAH/CTEPH
ECG : RAD

Other causes
of PH

RHCHFpEF

YesNo

Yes

No

No

Yes

HFpEF or PAH ??



RHC ??



Right heart catheterisation

- the diagnostic gold standard1

1. Galiè N et al. Eur Heart J 2009



Right heart catheterisation

- the diagnostic gold standard1

1. Galiè N et al. Eur Heart J 2009
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Pulmonary Hypertension secondary to CHF 
(Systolic and Diastolic)

Chronic post-capillary PH

Pulmonary Vascular Remodeling

RV dysfunction

Advanced 
Treatment Options

Traditional
Medical Therapy

•Sildenafil/others ??
•LVAD/Bivent. Support ??

Passive PH
TPG < 12 mmHg

Reactive PH
TPG > 12 mmHg

•Diuretic
•ACEi/ARB
•Aldosterone Antagonists
•Beta Blockade





SUPER-1
Sildenafil Use in Pulmonary Arterial HypERtension

Galiè N, et al. New Engl J Med 2005;353:2148–57.

SUPER-2
Long-Term Treatment with Sildenafil Citrate in

Pulmonary Arterial Hypertension

Rubin LJ, et al. Long-term treatment with sildenafil citrate in pulmonary arteri

al hypertension: SUPER-2. Chest. Epub May 2011 



SUPER-1: conclusions

 Sildenafil significantly improved (vs placebo)

• 6MWD

• mPAP, PVR, CI

• WHO FC

 Other favourable clinical trends included:

• Fewer hospitalisations for PAH

• Reduced breathlessness during exercise 

 Sildenafil is generally well tolerated

 Sildenafil is efficacious in treating patients with PAH

CI = cardiac index ; FC = functional class; mPAP = mean pulmonary arterial pressure; 6MWD = 6-minute walk distance; 

PAH = pulmonary arterial hypertension;  PVR = pulmonary vascular resistance; WHO = World Health Organization

Galiè N, et al. New Engl J Med 2005;353:2148–57.



SUPER-2: conclusions

 After 3 years

• 46% of patients maintained or improved 6MWD

• 60% of patients maintained or improved their functional status

• Kaplan-Meier estimated survival was 79% 

 Most treatment-related adverse events were mild to 

moderate in severity, and included headache, dyspepsia, 

diarrhoea, blurred vision, nausea, and abdominal pain

6MWD = 6-minute walk distance

Rubin LJ, et al. Long-term treatment with sildenafil citrate in pulmonary arterial hypertension: SUPER-2. Chest. Epub May 2011



• To improve global management of the underlying 
condition prior to considering specific measures to 
treat PH.

• Repair of valvular heart disease when indicated

• Aggressive therapy for HFrEF.

• Risk factors for cardiovascular diseases and features of 

metabolic syndrome should be controlled.

• In contrast, there is no strong evidence-based            
recommendation for the treatment for HF-pEF.

• There is no new evidence supporting the use 
of PAH  therapies in PH-LHD, due in part to the 

absence of studies specifically for PH.

Goal of Therapy for PH-LHD







CONCLUSION

• PH is common in HF, unfortunately still   
under-diagnosed

• This condition increases morbidity and     
mortality

• Management remains lacking evidence-
based approach

• Treat and optimize treatment of                  
underlying disease in PH-LHD





End of Presentation



Functional class

Funct.
Class

Symptomatic Profile

I
Patients with pulmonary hypertension but without resulting limitation of 
physical activity. Ordinary physical activity does not cause dyspnoea or fatigue, 
chest pain, or near syncope

II
Patients with pulmonary hypertension resulting in slight limitation of physical 
activity. They are comfortable at rest. Ordinary physical activity causes undue 
dyspnoea or fatigue, chest pain, or near syncope

III
Patients with pulmonary hypertension resulting in marked limitation of physical 
activity. They are comfortable at rest. Less than ordinary activity causes undue 
dyspnoea or fatigue, chest pain, or near syncope.

IV

Patients with pulmonary hypertension with inability to carry out any physical 
activity without symptoms. These patients manifest signs of right heart failure. 
Dyspnoea and/or fatigue may even be present at rest. Discomfort is increased by 
any physical activity

Galiè N et al. Eur Heart J 2009

Adapted from guidelines for the diagnosis and treatment of pulmonary hypertension1



Relationship of HF and PH
Passive Congestion (Elevated PCWP)

Increased LVEDP (PCWP)

Pre - Capillary vs Post - Capillary



Inohara et al. European heart journal Acute cardiovascular care 2013;2:226-34.



Vascular Pressure in Systemic and

Pulmonary Circulations (mmHg)

Pulmonary

Circulation

Systemic 

Circulation Arteries Arteries

Veins Veins

120/80, mean 93 25/8, mean 14

Left

Atrium

Mean 5

Right

Atrium

Mean >6

Right

Ventricle

25/2-5

Left

Ventricle

120/5-10

LungBody

SVR PVR 

17.6 1.8
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