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                2015 

 PULMONARY  HYPERTENSION 
 

  Haemodynamic &  Pathophysiologic Condition 

   

                  mPAP    ≥ 25 mmHg 

 



1.  Pulmonary ARTERIAL Hypertension 

Idiopathic  

Heritable (1. BMPR2, 2. ALK-1, ENG, SMAD9, CAV1, KCNK3, 3. Unknown) 

Drug and toxin induced 

Associated with  Connective Tissue Disorder,   HIV infection 

                          Portal Hypertension   Congenital Heart Diseases 

                          Schistosomiasis 

2.   P.H. due to Left Heart Disease 

3. P.H. due to Lung diseases  +/- hypoxia 

4. Chronic Thromboembolic Pulmonary Hypertension 

5. P.H. with unclear multifactorial mechanisms 

1. Hematologic disorders: CHA, MPD, Splenectomy 

2. Systemic Disorders: sarcoidosis,P histiocytosis, lympangioleiomyomatosis 

3. Metabolic disorders: GGD, Gaucher, Thyroid disorders 

4. Others: tumoral obstruction, fibrosing mediastinitis, CRF, segmental PH 



    mPAP  >25mmHg              

LUNG 





Echocardiographic evaluation 

Bernoulli  equation  

PASP: 4 V2  + RAP 
 

  Right atrial pressure  
SUBCOSTAL VIEW: IVC in its long axis, end-expiration, 0.5-3.0  cm proximal to the ostium of the RA 

 IVC  < 2.1 cm    with > 50% respiratory  excursion: 0- 5 mm Hg  

 Dilated IVC  (>2.1cm) with < 50% respiratory  excursion: 10 - 20 mm Hg  

 IN OTHER SCENARIOS: RAP: 8 mmHgondary causes  

 

 



Overestimation 

+38.6 mmHg 

Underestimation 

-34.2 mmHg 

Inaccuracy greater at higher values 

+ 8.9mmHg 

 

 

 

 

-15.6mmHg 

OF THE  6 OF PTS WITH NO TR,   4 OF THESE HAD PH BY RHC 



INACCURACY OF PH DIAGNOSIS BY ECHO  

IN ADVANCED LUNG DISEASE 

Am J Respir Crit Care Med 2003; 167: 735-740 

The echocardiogram was accurate only about 50% of the time 



Eur Heart J. 2015 Aug 29. pii: ehv317. Epub ahead of print 





SYMPTOMS, SIGNS, HISTORY suggestive of PH 

ECHOCARDIOGRAM     COMPATIBLE WITH PH 

LEFT HEART   OR  

 

LUNG DISEASE  ? 

IF SIGNS OF SEVERE PH DISEASE 

 EXPERT CENTER 

UNDERLYING DISEASE 

V/Q SCINTIGRAPHY CTEPH  EXPERT CENTER 

PAH  LIKELY 
CTD 

PORTOPULMONARY 

SCHISTOSOMIASIS 

PVOD, PCH 

HIV 

DRUGS, TOXINS 

          DIAGNOSTIC APPROACH TO PH 

RHC  +/- ANGIO 

JACC 2013; 62: D42-50 
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The EUSTAR registry collected data from 7073 consecutive 

patients (mean age 56±14 years) and demonstrated an 

overall 5.4% prevalence of reduced LVEF 

Τhe prevalence of diastolic dysfunction was increased compared 

with age and sex-matched controls [9], and ranged from 17 to 30% 

SSc vascular lesions result in general 

impairment of the microcirculation 

PULMONARY HYPERTENSION   GROUP  2 





Myocardial fibrosis is thought to occur 

after repeated focal  ischaemia 



CTD-associated ILD, with a focus on systemic sclerosis (SSc),  

                                                  rheumatoid arthritis (RA), and                      

                                                  idiopathic inflammatory myopathy (IIM) 



In the Scleroderma Lung Study, there were no significant differences 

in the frequency of alveolitis on HRCT scan between lcSSc and dcSSc, 

suggesting that all patients with SSc are at risk for ILD 

More pulmonary fibrosis was seen in the dcSSc group (53% v 30%) 

                                               EULAR Scl trials and EUSTAR group 



CPFE  +                     + mPAP  > 25 mmHg   

COPD + FEV1 < 60%   + mPAP  > 25mmHg 

IPF     + FVC  < 70%   + mPAP  > 25mmHg 

PH 

GROUP 3 

RHC is indicated :Clinical worsening and progressive exercise limitation 

disproportionate to ventilator impairment 

(alternative diagnosis-PAH,CTEPH,LV dysfunction) 



Sensitivity > 96%  (CTPA: sensitivity 51%) 
less radiation exposure, no complications 

related to i.v. contrast, cost benefit, less likelihood for 

detection of incidental findings, less training 

J Nucl Med 2007; 48:680–684 

    J Am Coll Cardiol 2013; 62:D92-9 

V/Q SCAN FOR SCREENING  (INITIAL STEP) 







   PULMONARY   ARTERIAL   HYPERTENSION 

                   

 

                 clinical  condition 

            pathophysiologic condition 

       HAEMODYNAMIC  CONDITION 
 

    mPAP ≥25 mmHg,   PAWP≤ 15 mmHg,   PVR > 3   WU 



Idiopathic 

Heritable  1. BMPR2,  

                2. ALK1, ENG, SMAD9, CAV1, KCNK3  

                3.Unknown 

Drug and toxin induced 

 

Associated with    CONNECTIVE TISSUE DISORDER 

                                 CHD 

                                 HIV 

                                 Portal Hypertension 

                                 Schistosomiasis 





A pulmonary arteriole from a patient with systemic sclerosis-associated 

pulmonary artery hypertension showing significant medial hypertrophy 

  

Is PAH really a late complication of systemic sclerosis? 

Chest 2009 Nov;136(5):1211-9 



a) Single lesion in the systemic sclerosis-associated pulmonary arterial hypertension (PAH) group 

mostly resembling a plexiform lesion : localisation adjacent to a bronchiolus (arrow); intimal fibrosis with 

recanalisation (black arrowheads)... 

Eur Respir J 2009;34:371-379 

PAH in limited cutaneous systemic sclerosis:  
a distinctive vasculopathy 

PAH was almost equal (19% v 17%) in dSc and LSc 

                                                           EULAR Scl trials and EUSTAR group. 

Early-onset PAH is as frequent among patients with  

           diffuse SSc as those with limited SSc 







6.   Eur Respir J 2012; 40: 604-11 

19. Eur Respir J 2010; 35: 1079-87 

27. Circulation 2010; 122: 164-72 

34. Eur Respir J 2012; 40:596-603 

37. Chest 2011; 140:301-9 

40. Chest 2012; 141:354-62 

JACC 2013; 62:25 





Eur Heart J 2006; 27: 1485-1494 



Arthritis Rheum 2003; 43:516-522 

Courtesy of James Seibdd 





Without clinical signs or symptoms 

Annual screening 

Assessment for telangiectasia,  anticentromere antibodies, PFT, DLCO 

ECG, biomarkers (uric acid, NT-proBNP) 

Echocardiography (TR jet and RA area) and RHC 

1st 

STEP 

2nd  

STEP 

IF ABNORMAL FINDINGS 

WITH SIGNS AND SYMPTOMS RHC 

WITH DLCO <60% AND DISEASE DURATION>3YEARS 

Ann Rheum Dis 2014; 73: 1340-1349 



J Gerry Coghlan et al. Ann Rheum Dis 2014;73:1340-1349 



J Gerry Coghlan et al. Ann Rheum Dis 2014;73:1340-1349 



ESC/ERS GUIDELINES, 2015 



PATHWAY TO IMPROVING  

LONG-TERM OUTCOMES IN PAH 







EVIDENCED BASED TREATMENT ALGORITHM 





2015  ESC  GUIDELINES 



EVIDENCED BASED TREATMENT ALGORITHM 



EVIDENCED BASED TREATMENT ALGORITHM 





95% CIs (using log-log transform method) are presented for each treatment group at weeks 4, 8, 16, 24, and then every 12 

weeks up to week 96. 

Upfront combination therapy with ambrisentan/tadalafil 
reduced the risk of morbidity/mortality 
Primary Endpoint: Time to First Clinical Failure Event (Primary Analysis Set) 

50% Risk 

Reduction 

N. Galiè, et al. N Engl J Med 2015;373:834-44 



Coghlan et al. Ann Rheum Dis 2015;74:Suppl 2.173 

 

57% Risk 

Reduction 





EVIDENCED BASED TREATMENT ALGORITHM 



1.  Pulmonary ARTERIAL Hypertension 

Idiopathic  

Heritable (1. BMPR2, 2. ALK-1, ENG, SMAD9, CAV1, KCNK3, 3. Unknown) 

Drug and toxin induced 

Associated with  Connective Tissue Disorder,   HIV infection 

                          Portal Hypertension   Congenital Heart Diseases 

                          Schistosomiasis 

2.   P.H. due to Left Heart Disease 

3. P.H. due to Lung diseases  +/- hypoxia 

4. Chronic Thromboembolic Pulmonary Hypertension 

5. P.H. with unclear multifactorial mechanisms 





PAH 

DIAGNOSTIC 

ALGORITHM 



PATHWAY TO IMPROVING  

LONG-TERM OUTCOMES IN PAH 



THANK  YOU 
 





Eur Heart J. 2015 Aug 29. pii: ehv317. Epub ahead of print 



SLE- or MCTD-associated PAH 

Conventional therapy 

WHO II OR III with C.I.>3.1 l/min/m2 WHO III WITH C.I.<3.1  or WHO IV 

Immunosupresive therapy alone 
Pulmonary vasodilators +/- 

Immunosupresive therapy ? 

Evaluation 4-6months after 

response 

       Start maintenance regimen 

Azathioprine, mycophenolate, mofetil 

No response 

Stop immunosuppressive 

Pulmonary vasodilators 

Arthritis & Rheumatism 2008; 58: 521-531 

Patients who could benefit from this immunosuppressive therapy 

could be those who have less severe disease at baseline 



DECREASED NO production in PAH and SSc 

 

DECREASED eNOS expression in IPAH lung 

 

DECREASED eNOS expression in SSc dermal microvasculature 

 

Vasc Med 2000; 5:147-158 

N Engl J Med 1995; 333:214-221 

ROLE OF ENDOTHELIN 

ET-1 increased in SSc serum 



PCWP mPAP 

LA RV 

TPG < 15 mmHg 
Or 

PVR < 3 WU 
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TPG > 15mmHg 
Or  

PVR > 3 WU 

 



EPOPROSTENOL FOR DIGITAL ISCHEMIA 



SCREENING HIGH-RISK GROUPS FOR PAH 





Canadian Agency for Drugs 

And Technology in Health, 

March 2015 



DD  PAH – GROUP 3 







Prevalence abnormal physiology     45-100% 

Restrictive ventilator pattern  25-41% 

Isolated reduction in DLCO  18-47% 

      early sign of SSc – ILD 

      also suggestive of PAH 

Exercise desaturation: earliest abnormality 

 


