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Learning Objectives

◼ Identify prognostic markers that determine treatment 

decisions in pulmonary hypertension

◼ Initiate treatment plans based on the updated algorithm

◼ Familiarize with ongoing trials of new therapies on the 

horizon
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Outline

◼ Treatment Algorithm – Old and New

◼ Treatment Options

◼ Special Considerations

◼ New Therapies 
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Treatment – Old paradigm

ACCF/AHA 2009 EXPERT CONSENSUS DOCUMENT 

On PH. J Am Coll Cardiol 2009
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Old Paradigm: Determinants of 

Risk

LOWER RISK DETERMINANT HIGHER RISK

No CLINICAL EVIDENCE OF RV

FAILURE

Yes

Gradual PROGRESSION Rapid

II, III WHO FUNCTIONAL CLASS IV

> 400 M 6 MWD < 300 M

Minimally Elevated BNP Very Elevated

Minimal RV 

Dysfunction

ECHOCARDIOGRAM Pericardial Effusion

RV Dysfunction

Normal RAP and CI HEMODYANAMICS High RAP, Low CI

McLaughlin, McGoon. Circulation. 

2006;114:1417
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Nazzareno Galiè et al. Eur Respir J 2019;53:1801889

Treatment – New paradigm
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REVEAL 2.0 – PAH Risk Score

Frantz, CHEST 2019; 156(2):323
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5 year Survival Estimates 

Frantz, CHEST 2019; 156(2):323
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GOALS OF TREATMENT

◼ Improve WHO FC III and IV to FC I or II

OR

◼ At least maintain FC II in FC II patients

BARST.J Am Coll Cardiolo.2009;54:S78
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TRANSPLANTATION GUIDELINES 

for IPAH

•Persistent NYHA class III or IV on maximal medical 

therapy

•Low (<350 meter) or declining 6-MWT

•Failing therapy with intravenous epoprostenol, or 

equivalent

•Cardiac index of less than 2 liters/min/m2

•Right atrial pressure exceeding 15 mm Hg

www.jhltonline.org
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◼ Treatment Algorithm – Old and New

◼ Treatment Options

◼ Special Considerations

◼ New Therapies 



+Treatment Options

Farber & Loscalzo, NEJM, 2004
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Pulmonary Vasodilators

Lau, Nat Rev Cardiol 2017

ERAs

bosentan

ambrisentan

macitentan

PDE-5 

inhibitors

sildenafil

tadalafil

Prostanoids

epoprostenol

treprostinil

iloprost

sGC

riociguat

IP receptor 

agonist

selexipag
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Nazzareno Galiè et al. Eur Respir J 2019;53:1801889

Completed Trial in PAH
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Galie, N Engl J Med 2015

Upfront Dual Oral Combination Therapy

◼AMBITION trial

◼ Tadalafil (PDE-5i) or Ambrisentan (ERA) vs combination 
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◼ TRITON trial

Upfront Triple Oral Combination Therapy

Tadalafil + 
Macitentan + 

Selexipag

versus

Tadalafil + 
Macitentan + 

Placebo Galie, AJRCCM abstract 2020
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Treatment of CTEPH
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Nick H. Kim et al. Eur Respir J 2019;53:1801915

CTEPH Treatment Algorithm
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RCTs for Medical Therapy in 

CTEPH
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Pulmonary Vasodilator Considerations

◼Decrease SVR → systemic hypotension

◼ cautious use in hypotensive patients

◼Abrupt medication withdrawal → rebound pulmonary 
hypertension

◼ always wean gradually

◼Worsen V/Q matching → hypoxemia

◼ cautious use in intrinsic lung disease 
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Worsening V/Q Mismatch
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RCTs with PAH-therapy in ILD
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RCTs with PAH-therapy in COPD
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Pulmonary Vasodilator Considerations

◼ Decrease SVR → systemic hypotension
◼ cautious use in hypotensive patients

◼ Abrupt medication withdrawal → rebound pulmonary 
hypertension
◼ always wean gradually

◼ Worsen V/Q matching → hypoxemia
◼ cautious use in intrinsic lung disease 

◼ Increase pulmonary capillary pressure → pulmonary edema
◼ cautious use in elevated left atrial pressure
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Inducing Pulmonary Edema

HIGH PRESSURE
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Prior RCTs of PDE-5i and ERA in 

LHD
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Ongoing Trials in PH due to LHD
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Targeting Metabolic Dysfunction
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Targeting Inflammation
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Targeting PA Innervation
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Cell Therapy
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Summary

◼ Guidelines are available to achieve optimal response in 

patients with PAH with FDA approved medications

◼ The treatment of WHO Group 2 and WHO Group 3 PHTN is 

mostly geared towards treating underlying conditions 

◼ Exciting ongoing trials targeting metabolic dysfunction, 

inflammation and innervation are ongoing
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Thank you!


