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Cas clinique 
 
Femme 47 ans, connue pour un BPCO,  
asthénie, douleurs thoraciques, dyspnée à l’effort, 
œdèmes membres inférieurs, deux syncopes. 
 
Tabac, BMI 31 kg/m2  





ECG abnormalities 

 

• Right heart strain (RVH and RA enlargement) 

• Non-specific  

• Right axis deviation 

• ST depression and T wave inversion V1-V3 



Radiographic findings are subtle and often missed 





Syncope in patients with PAH 
 
Arrhythmia 
Systemic vasodilation 
RV failure ! 
Diastolic ventricular interdependence ?  
Extreme elevation of pulmonary artery pressure with exertion ! 
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Screening test:  
Trans-thoracic echocardiography 
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RV 

Echo transducer 

PASP = (4 x [TRV]2) + RAP 
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Echocardiography uses 
Doppler ultrasound to 
estimate the 
pulmonary artery 
systolic pressure 
 





Pulmonary hypertension: Definition 





 
1. Pulmonary hypertension 
2. PAH due to left heart disease 
3. PAH due to lung disease or hypoxia 
4. Chronic thromboembolic PAH 
5. PAH with unclear multifactorial mechanisms 
 

Pulmonary hypertension: Classification 







Stanford Approach 
Echocardiography: sPAP > 45 mmHg 



Congenital heart disease 
Heart disease 
Lung Disease 

Sleep-disordered breathing 
Thrombo-embolic disease 

Liver disease 
Autoimmune disease 

HIV infection 
Drug and toxins 

 

History 



Drug and Toxins 



Complete blood count 
Metabolic panel 
Thyroid function 

Pro-BNP 
Hepatitis serologies 

HIV 
Hypercoagulable panel 

Screening antinuclear antibodies 
(dsDNA, RNP, scl-70, centromere, SSA, SSB) 

 

Routine studies 



ECG 
Chest Rx 

Pulmonary function test 
6-minutes walk test 

Chest CT-scan 
V/Q scan 

Sleep apnea screening 

Examens paracliniques 



4 weeks appointment 
 

Review of the results 
 

Right heart catheterization 

Vasoreactivity challenge with inhaled NO ? 
Intracardiac shunt ? 

Right ventricular function ? 
 



Pulmonary hypertension diagnosis via right 
heart catheterization 

From Mayo Clinic Right Heart Catheterization Training Manual – Cardiology Rotation 
 







Vasoreactivity 
(iNO, epoprostenol, adenosine, iloprost) 

< 15 % are reponders during testing 
Only 1/2 of these exhibit long-term responsiveness to CCB 



Treatment ? 
 
 



Right Heart Catheterization and 
Vasodilator Trial 

Improved 

Acute Responder Non-Responder 

Calcium Channel Blocker 

NYHA II-IV 

Vasodilator therapy ERA or PDE5-inh  
or prostacyclin analog 

Not Improved 

Transplant 

Consider combination therapy 

Involve a specialist with 
expertise 



Calcium Channel Blockers 
 

• PAH therapy is based on severity of disease as determined by 
right heart catheterization and responsiveness to vasoactivity 
testing. 

 

• Although not FDA approved for the treatment of PAH, CCBs 
commonly used are nifedipine,  diltiazem, and amlodipine.  

 

• All agents are titrated to clinical effect. 

 



Treatment 
 

Calcium channel blockers: nifedipine, amlodipine, diltiazem 
CAVE: verapamil contraindicated ! 

 
Phosphodiesterase 5 inhibitors: sildenafil, tadalafil 

CAVE: TAS < 100 mmHg 
CAVE: nitroglycerin, protease inhibitors 

 
Endothelin Receptor Antagonists: bosentan, ambrisentan, macitentan 

Teratogenic 
Transaminitis (bosentan) 

Anemia 
Fluid retention 

 
Soluble guanylate cyclase stimulator: riociguat 

3x /day, Hypotension 
Teratogenic 

CAVE: nitroglycerin 
 

Prostacyclins: epoprostenol (IV), treprostinil (iv, sc, inh), iloprost (inh) 



Treatment 
 
Sildenafil   REVATIO 
Tadalafil  ADCIRCA 
 
Riociguat  ADEMPAS 
 
Bosentan  TRACLEER 
Ambrisentan  VOLIBRIS 
Macitentan  OPSUMIT 
 
Epoprostenol  FLOLAN / VELETRI 
Trepostinil  REMODULIN 
Iloprost  VENTAVIS 
 



PAH (Group 1) Medication Options 

    Mild      Moderate Severe 

        25 <MPAP< 35          35 <MPAP< 50                   MPAP> 50 

• Ca++ Channel Blocker      X    

• Endothelin antagonist     X      X 

• PDE-5 inhibitor       X      X 

• Prostanoids        X        X   

• Inhaled iloprost                            X        X 

• SQ treprostinil                              X        X  

• IV epoprostenol                            X        X 

 



INTERACTIONS !!! 





Control of volume status 
Diuretic 

Low sodium diet 
 

Oxygen (at rest and/or exercise) 
Exercise training 

Pulmonary rehabilitation 
Flu and pneumococcal vaccination 

 
Digoxin (?) 

Anticoagulation (?) 
Beta-blockers (?) 

Supportive therapies 

 



2-6 months 
Goal shift from high risk to a lower risk phenotype 

 
 

(6MWD: > 33 m associated with improvement of quality of life !) 

Follow-up 









Balloon atrial septostomy 
 

In patients with RV failure and normal 
arterial oxygenation 

 
Decompression of the RV 





Group 1: “Primary” pulmonary arterial 
hypertension  

• Remember PAH (Group 1) and PH (Groups 2-5) are 
different entities 

• PAH is a progressive disease with a 50% survival at 
2.8 years 

• Can lead to sudden death 

• Often affects young adults: mean age 45 years 

• Rarely familial 



Final “take home” messages 

• New onset exertional dyspnea…think of pulmonary 
hypertension.  

• Screen by Transthoracic Doppler Echo but make sure you tell 
the cardiologist that you are thinking of PH! 

• Definitive diagnosis by right heart catheterization. 

• Several pharmacologic options now available: selection a 
function of PAH severity, expertise, cost assessment, and 
other factors. 

• Pregnancy may cause significant challenges. 

• PH patients are increasingly older with potential multiple 
ongoing diagnoses. 







Merci pour votre attention 
 

Bonne journée à tous ! 








