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Definition
2022 ESC/ERS Guidelines for the diagnosis and treatment of PH

Pulmonary hypertension is defined by a mean pulmonary arterial pressure 
(mPAP) > 20 mmHg at rest

The general purpose of the clinical classification of PH remains to categorize 
clinical conditions associated with PH IHEFCARD 2023



Indonesian Pulmonary Hypertension Registry 

RS H. Adam Malik 
= 235 pts

RS M. Djamil  = 
200 pts

RS Hasan 
Sadikin = 
123 pts

RSUP Dr. 
Sardjito = 
2000 pts

RS Dr. Kariadi 
= 0 pts

RS Saiful 
Anwar = 
84 pts 

RS Prof. 
Ngoerah 
= 12 pts

RS Wahidin
= 123 pts

• PH Group 1 = 
• PAH-CHD = 
• IPAH = 

• PH group 3 = 
• PH Group 4 = 
• PH group 5 =
• *Other types =

RS Siloam 
Kebon Jeruk = 

2 pts
RS UI = 
70 pts

PJN HK = 
795 pts

RS Dr. 
Moewardi 

= 10 pts

RS Dr. 
Soetomo 

= 0 pts 

RS Kandou
= 0 pts

Total population: 261.115.456
Total island: 14.574

Total National 
Registry: 3654 

patients

?
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Strange et al. JACC. 2019
Zelt et al. Circ Res. 2019
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Pulmonary Circulation 2019; 9(4) 1–9 
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Baseline 
characteristics

All
(median)

TAPSE  ≥ 17 mm
n=14

TAPSE < 17 mm
n=19

Sex

Male 6 3 3

Female 27 11 16 

Age 35 (20-64) 38 (23-64) 31 (20-55)

Weight 52 (35-86) 49.5 (39-86) 54 (35-72)

Height 156 (144-174) 155.5 (145-172) 156 (144-174)

BSA 1.5 (1.2-2) 1.5 (1.3-2) 1.6 (1.2-1.8)

TAPSE (median) 15 (9-31)

mPAP 60 (25-91) 53.5 (25-81) 61 (46-91)

PVRI 28.9 (2.3-71.1) 19 (2.3-45.4) 33.7 (14.5-71.1)

mPAP

PVRI

High mPAP and PVRI are associated with low RV function 
in Idiopathic PAH 

COHARD-PH Registry data: 

Aji RP, et.al, InaHF (abstract), 2023
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Increase in mPAP in Patients with low TAPSE in CHD- PAH : result of 
COHARD-PH registry 

94%

6%

TAPSE IN PAH ASSOCIATED 
WITH L TO R SHUNT 

>17 <17

Anggrahini DW, et.al, unpublished data
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Decreased RV function was associated with death in 
patients with acute decompensated PH 

Admission to CVCU (hypoxemia, 
hypotension)  13 patients

Sardjito Cardiovascular Intensive Care 

(SCIENCE) registry (Jan 2021 – 2022)

Courtessy by Purnasidha HP, 2023
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Right Ventricle

✓ typically a thin-walled structure 

✓ can accommodate large changes in volume, or preload, but acutely has a 

limited contractile reserve to tackle increased impedance to ejection, or 

afterload [tolerates acute increases in afterload poorly]

Wilcox SR, Kabrhel C, Channick RN, 2015. Pulmonary Hypertension and Right Ventricular Failure in 
Emergency Medicine, American College of Emergency Physicians
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Different characterizations between RV vs LV 
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Coronary perfusion of RV

✓ In pulmonary hypertension, RV perfusion by the coronary arteries 

decreases in proportion to increases in RV pressure

✓ PA pressure >>> the systemic pressures, the RV cannot be well 

perfused and will become ischemic → diminishing RV contractility and 

worsening RV overload → catastrophic spiral

✓ Unlike the LV, which is fed by the coronaries during diastole, the RV is perfused 

during both diastole and systole because of low RV wall tension

Wilcox SR, Kabrhel C, Channick RN, 2015. Pulmonary Hypertension and Right Ventricular Failure in 
Emergency Medicine, American College of Emergency Physicians
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Progressive changes to the pulmonary vasculature

Increased right ventricular (RV) afterload 

Lead to right-sided heart failure (HF)

ESC, 2022
Rosenkranz et al. Circ. 2020
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Mechanism and changes associated with RVF
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Physiological changes during RV dysfunction
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Gradual evolution towards end-stage Pulmonary Hypertension 

RV failure reflects the inability of the RV to perfuse the lung circulation 
adequately to ensure LV filling while maintaining normal diastolic pressures. 

IT IS characterized by a decreased cardiac index (< 2.5 L/min/m2) and increased 
right-sided, cardiac filling pressures, including right atrial pressure (RAP) ≥ 8 

mmHg
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• Uncoupling will only occur in 
end-stage disease

• Volumetric measures, 
including measures of SV, RV 
end-diastolic volume, and RV 
end-systolic volume (RVESV), 
are parameters to be 
monitored during follow-up 
of patients with PH. 

Vonk Noordegraaf et al., JACC. 2017.

IHEFCARD 2023



How to determine the RV failure in Pulmonary Hypertension?

• Complete evaluation for the 
evaluation of RV failure requires:

• echocardiographic or magnetic 
resonance imaging 

• right heart catheterisation 
measurements

Vonk Noordegraaf et al., JACC. 2017.
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Management of RV failure in Pulmonary Hypertension

• Treatment of RV failure in PAH relies on: 

• Fluid management to optimise 
ventricular diastolic interactions

• Decreasing afterload with drugs 
targeting pulmonary circulation

• Inotropic interventions to reverse 
cardiogenic shock.

• To date, there has been no report of 
the efficacy of drug treatments that 
specifically target the right ventricle. 

Treating the cause

RV Preload optimisation

RV afterload reduction

Mechanical support

RV contractile support
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Volume optimization

❑ The goal is to optimize preload of the RV to maximize perfusion 

while taking care to not overload it and decrease output

❑ Both hypovolemia and hypervolemia may result in reduced CO

❑ Because of tricuspid regurgitation and chronically elevated right-sided pressures, 

central venous pressure (CVP) is not an accurate indicator of LV preload in 

patients with pulmonary hypertension

❑ However, following trends in CVP is useful, and therefore early placement 

of a central venous line should be considered

Wilcox SR, Kabrhel C, Channick RN, 2015. Pulmonary Hypertension and Right Ventricular Failure in Emergency 
Medicine, American College of Emergency Physicians
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Volume optimization

1 Wilcox SR, Kabrhel C, Channick RN, 2015. Pulmonary Hypertension and Right Ventricular 
Failure in Emergency Medicine, American College of Emergency Physicians

2 Kaestner M, et al. Heart 2016;102:ii57–ii66. doi:10.1136/heartjnl-2015-307774
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Reducing RV Afterload
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Maintaining CO and Systemic BP

Vasopressors 

or Inotropes

Hoeper and Granton. Intensive Care Unit Management of Patients with Severe Pulmonary 

Hypertension and Right Heart Failure. Am J Respir Crit Care Med Vol 184. pp 1114–1124, 2011
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Summary

• Decreased RV function predicts worsening of Pulmonary Hypertension and lead to high 
mortality rate

• Careful follow up of PH patients using multimodality approach is needed to understand 
the stage of RV function

• To date, the has been no medications showed efficacy towards improvement of RV 
function in PH patients

• Lung transplantation in the only best approach for end stage RV failure in PH patients. 
IHEFCARD 2023
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