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• A .Should we include rest PVR in the definition of PH?                                                
how do we define and handle “borderline” PH?                                                        
Should PVR & PAP on exercise be reintroduced in the definition?

• B. PAH associated with CHD in adults

• C. Are there novel drugs and toxins inducing PAH?

• D.Which changes in group 5?                                                                 
New groups identified or previous one to shift to another PH? 
group? Should we maintain sickle cell disease PAH in group 1?



• A .Should we include rest PVR in the definition of PH? 

• how do we define and handle “borderline” PH?

• Should PVR & PAP on exercise be reintroduced in the definition?



A 1 .Should we include rest PVR in the 
definition of PH?

4th WS   R. Barst et al (JACC 2004)

Definition of PAH : mean PAP ≥ 25 mmHg  at rest

or > 30 mm Hg  with exercise

PCWP ≤ 15 mmHg PVR > 3 WU ( 240 dyn.sec.cm-5)

5th WS  D. Badesch et al (JACC 2009)

simplification of PH definition as follows:

• Exercise and PVR criteria should be eliminated

• PH is defined as resting m PAP ≥25 mmHg

• mPAP <20 mmHgshould be considered normal

• Further studies are needed to determine the natural history of 

patients with m PAP 21 to 24 mm Hg



ESC & ERS Guidelines  2009

• A 1 .Should we include rest PVR in the definition of PH?



A1. Should we include PVR at rest in the 
definition of PH  

• The  definition of PH should be a simple and pragmatic 

and should be changed only for very important reasons

• Due to the lack of  new pertinent informations, it seems 

reasonable to keep the Dana Point definition of PH 

unchanged (PAPm ≥25 mmHg at rest)and to not include 

rest PVR in the definition of PH

in agreement with the TF 6  (Marius Hoeper, Chair)  
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Pulmonary haemodynamics in liver cirrhosis

Mean SD Range

RAP, mmHg 5.7 2.7 [0 – 15]

mPAP, mmHg 15.5 3.4 [6 – 24]

PCWP, mmHg 9.2 3.1 [2 – 17]

CO, L.min-1 8.25 2.13 [4.45 – 16.37]

CI, L.min-1.m-2 4.64 1.11 [2.92 – 9.21]

PVR, dyn.s.cm-5 65 28 [10 – 157]

• N = 178

• M/F = 110/66

• No ß-blocker

• PAPm < 25 mmHg



Pre-capillary PAH Post-capillary PH

11

(2.9%)

13

(3.3%)

284 327

437 458

155 226

52 135

103 215

8.21.6 9.12.1

17855 10426

mPAP (mm Hg)

sPAP (mm Hg)

dPAP (mm Hg)

RAP (mm Hg)

PCWP (mm Hg)

CO (L/min)

PVR (dyn.s.cm-5)

No of Patients               

(Percentage)

No PH

on RHC  

72

(18.7%)

193

284

123

72

113

8.42.1

7226

New Engl J Med 2011



• The upper limit of a normal PAPm is 20 mmHg.

• PH is defined as  mean PAP≥ 25 mmHg

• For patients  with a mean PAP between 21 and 24 mm Hg 

who not fulfill the criteria for manifest PH It has been proposed 
to use the term of “borderline” PH

• “borderline PH” is  frequently observed in Group 2 and 3, 
however the  clinical meaningful of this observation is unknown 
and has  no therapeutic implications

• “Borderline PH” is also frequently  observed in scleroderma  
patients screened for PH. A substantial number of these 
patients seem to develop manifest PAH in the follow-up. We 
recommend today to use the term of “borderline” PH only in 
scleroderma patients 

A2 how do we define and handle 
“borderline” PH?



Long-term Follow-up of Borderlin PH 

in Sleroderma



• Due to the lack of robust data allowing to define adequately an 
abnormal response of  pulmonary circulation at exercise, PAP and 
or PVR criteria to define PH on exercise should not be re-
introduced at the present time in the definition of PH

• Further studies are needed to define which  values of PAPm and 
PVR on execise could be considered as abnormal  predicting 
subsequently  the occurrence  of an overt PH and leading to 
some therapeutic implications.

• A first step should be to define a standardized protocol of 
exercise for evaluation of  hemodynamic on exercise  

A3Should PVR & PAP on exercise be 
reintroduced in the definition?



• C. Are there novel drugs and toxins inducing PAH?

-Benfluorex

-Dasatinib

-Interferon

-Methylphenidate



ERJ 2009

1 case of valvular heart disease



Eur Respir J. 2012 Apr 20. [Epub ahead of print]
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Imatinib Dasatinib Sorafenib Sunitinib

TYROSINE KINASE INHIBITORS
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D Montani et al Circulation 2012





Sildenafil therapy for interferon-β-1a-induced pulmonary arterial

hypertension: a case report.

Caravita S, Secchi MB, Wu SC, Pierini S, Paggi A.

Cardiology. 2011;120(4):187-9. doi: 10.1159/000335064. Epub 2012 Jan 20

Irreversible pulmonary hypertension associated with the use of interferon

alpha for chronic hepatitis C.

Dhillon S, Kaker A, Dosanjh A, Japra D, Vanthiel DH.

Dig Dis Sci. 2010 Jun;55(6):1785-90. Epub 2010 Apr 22

Interferon and Pulmonary Hypertension 

Today about 10 cases reported in the French registry
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Methylphenydate and Pulmonary

Hypertension

• Methylphenydate is a drug used in children against
hyperactivity disorder

• Inhibiting reuptake of Dopamine and Norepinephrine

• Amphetamine- like effects is also suspected

Pulmonary Arterial Hypertension in an adolescent treated with

Methylphenidate Karaman LG et al J Child Adolesc Psychopharmacol.

2010 Jun;20(3):229-31
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• D.Which changes in group 5?                                                                   

-Should we maintain sickle cell disease PAH in group 1?

- New subgroups groups identified or previous one to shift

to another PH group? 



Clinical Classification of Pulmonary 
Hypertension 

Clinical Classification  of PH

Simonneau G, et al. J Am Coll Cardiol 2009.



New Engl J Med 2011



Pre-capillary PAH Post-capillary PH

11

(2.9%)

13

(3.3%)

284 327

437 458

155 226

52 135

103 215

8.21.6 9.12.1

17855 10426

mPAP (mm Hg)

sPAP (mm Hg)

dPAP (mm Hg)

RAP (mm Hg)

PCWP (mm Hg)

CO (L/min)

PVR (dyn.s.cm-5)

No of Patients               

(Percentage)

No PH

on RHC  

72

(18.7%)

193

284

123

72

113

8.42.1

7226

New Engl J Med 2011



PAH 

subgroups

IPAH* 

(n=288)

CTD-PAH* 

(n=157)

PoPH* 

(n=127)

CHD-PAH*   

(n=35)

HIV-PAH**  

( n=59)  

Precap-PH 

in SCD*** 

(n=11)

RAP, mmHg 8 ± 5 7 ± 5 8 ± 6 7 ± 5 8 ± 5 5 ± 2

mPAP, mmHg 49 ± 13 41 ± 9 47 ± 12 51 ± 16 49 ± 10 28 ± 4

PCWP, mmHg 9 ± 4 8 ± 4 9 ± 4 8 ± 4 9 ± 5 10 ± 3

Cardiac Index, 

L/min/m²
2.4 ± 0.8 2.8 ± 0.9 3.0 ± 1.0 3.0 ± 1.0 2.9 ± 0.7 5.8 ± 1.3

PVR,

dyn.sec.cm-5 831 ± 461 649 ± 379 611 ± 311 753 ± 370 737 ± 328 178 ± 55

and CHDHemodynamics at Diagnosis

in different PAH subgroups

• *  Sitbon et al    ESC 2011. French registry (incident cases 2007-2009).

• ** Degano et al  Eur Respir J 2009 - *** Parent et al New Engl J Med 2011





Should we maintain sickle cell disease PAH in 
group 1? (Roberto Machado US)

• Although limited, autopsy studies also provide insight into the presence of 

pulmonary vascular disease in patients with sickle cell disease. 

• In a series of 20 patients with sickle hemogobinopathy, the pulmonary vascular bed 

of all 20 patients revealed changes considered diagnostic of pulmonary 

hypertension, ranging from grade I to grade IV.(ref)  Reversible hypertensive 

changes (grade I to grade III) were seen in 8 patients, and irreversible changes 

(grade IV lesions) were seen in the remaining 12 patients. Plexiform lesions were 

seen in 12/20 patients.9

• In another series of 21 patients who experienced sudden/unexpected death during 

a hospital admission for an acute illness (vasooclusive crisis n=13, sepsis/infection 

= 5, acute kidney injury n=2, CNS hemorrhage n=1), 7 patients demonstrated 

grades I–IV lesions with one reported case with plexiform lesions.10

9. Haque AK et al Pulmonary hypertension in sickle cell hemoglobinopathy: a clinicopathologic

study of 20 cases.Human pathology 2002;33:1037-43.

10.Graham et al. Sickle cell lung disease and sudden death: a retrospective/prospective                                      

study of 21 autopsy cases and literature review. The American journal of forensic medicine and

pathology 2007;28:168-72.



Clinical Classification of Pulmonary 
Hypertension 

Clinical Classification  of PH

Simonneau G, et al. J Am Coll Cardiol 2009.



Survey of PAH specific therapy

in  Group 5 ( Ivan .Robbins) 




