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ΟΡΙΣΜΟΣ – ΠΩΣ ΤΙΘΕΤΑΙ Η ΔΙΑΓΝΩΣΗ?





Should we redefine PH and pre-capillary PH?

+2 SDs





• Cut-off value of PVR ⩾3 WU is also quite arbitrary
• Some recent data suggest that PVR >2 WU  In 

this sense, the use of a cut-off value of PVR ⩾3 
WU is conservative, suggesting the presence of a 
manifest pre-capillary PH. 

• PVR ⩾3 WU  clinically relevant in different 
clinical situations  presence of a significant PVD 
e.g. threshold value for which the correction of 
congenital systemic-to-pulmonary shunts becomes 
questionable, poor survival after heart 
transplantation

Should we redefine PH and pre-capillary PH?











Group 1.3



Group 1.5



• Significant pulmonary venous and/or capillary involvement 
has been reported in many conditions which are known 
causes of PAH, such as systemic sclerosis

• PAH and PVOD belong to a spectrum of PVDs rather than 
representing two clear-cut distinct entities

Group 1.6



• Chronic haemolytic anaemia is clearly associated with an 

increased risk of PH

• Sickle cell disease (SCD)  frequently multifactorial, including 

elevated CO, LHD, thromboembolic disease, altered blood 

viscosity and PVD due to endothelial dysfunction, mainly due 

to nitric oxide depletion - More recently, restrictive 

cardiomyopathy has been recognised

• β-thalassaemia prevalence of PH similarly to SCD - pre-

capillary PH in 2.1% of the cases, post-capillary profile in 0.3% 

- Older age and splenectomy were clear risk factors associated 

with PH

Group 5



PAH – Diagnostic algorithm
• There has been no meaningful decrease in the time from 

symptom onset to diagnosis of PAH in the past 20 years

• The diagnostic algorithm and guidelines for screening at-risk 

groups have been modified (2018), balancing the benefits of 

earlier diagnosis and disease recognition against the 

economic healthcare burden of additional screening and 

increased referrals to PH centres

• PH due to parenchymal, cardiac, thromboembolic and other 

diseases (diagnostic groups 2, 3, 4 and 5, respectively) is 

associated with worse outcomes and limited treatment 

options, resulting in referral of these patients to PH centres.











Clinical suspicion of PH
Symptoms - Non-specific 
• Exertional dyspnoea, fatigue, weakness, chest pain, light-

headedness/syncope and, less frequently, cough. 
• Progressive right-sided heart failure (oedema, ascites, 

abdominal distension) occurs in later or more accelerated 
disease. 

• Rarely, haemoptysis, Ortner’s syndrome/hoarseness (unilateral 
vocal chord paralysis) and arrhythmias 

Physical findings
Augmented second heart sound, right ventricular lift, jugular 
venous distension, hepatojugular reflux, ascites, hepatomegaly 
and/or splenomegaly, oedema, tricuspid regurgitant or pulmonary 
regurgitant murmurs, and S3 gallop.

PAH - Diagnosis













PAH - Diagnosis

Electrocardiography

• Reliable clue to the presence of PH. 

• ECG features in patients with pulmonary arterial hypertension 

(PAH) have been demonstrated to be associated with worse 

prognosis

• The utility of the ECG as a screening tool in complicated 

patients or those early in the course of their disease is 

uncertain

• A normal ECG does not exclude PH.



Blood tests and immunology
• Not useful for PH diagnosis, but distinguish some forms of PH and indicate 

end-organ compromise. 
• Liver function abnormalities may represent congestion, primary liver 

disease and/or consequences of therapy. 
• Thyroid disease is common in PAH, may develop during the disease and 

should be considered in cases of abrupt deterioration
• Elevations of natriuretic peptides are associated with right ventricular 

overload, and are predictors of worse outcome.
• Routine screening for connective tissue disease (CTD), hepatitis and HIV is 

required. 
• Recommended serological testing for scleroderma includes ANAs (⩾1:160) 
 high index of suspicion, consider anticentromere, antitopoisomerase, 
anti-RNA polymerase III, ds-DNA, anti-Ro, anti-La and U1-RNP antibodies.

• Patients with CTD and CTEPH should undergo screening for coagulopathies 
and thrombophilia anticardiolipin antibodies, lupus anticoagulant and 
anti-β2-glycoprotein antibodies.

PAH - Diagnosis







From genes to therapies



Pulmonary function tests and arterial blood gases
• Pulmonary function tests should include total lung capacity and diffusing 

capacity of the lung for carbon monoxide (DLCO)
• In most patients with PAH there is a mild restrictive component. 
• Marked reduction in DLCO (<60% of predicted) or severe hypoxaemia can 

indicate PVOD

Cardiopulmonary exercise testing
• CPET can quantify the degree of relative hypoperfusion of the lung and the 

systemic circulation that occurs during exercise in patients with PH, and 
can grade the severity of exercise limitation and assess responses to 
therapy.

• Abnormalities in V̇E/V̇CO2 and end-tidal carbon dioxide tension (PETCO2) 
obtained during CPET have been used to estimate the likelihood of PH, 
lower peak oxygen uptake (V̇O2) and/or higher V̇E/V̇CO2 signifying an 
increasing likelihood of PH. 

• CPET may be useful for evaluating symptomatic patients at high risk for 
developing PAH

PAH - Diagnosis



Ventilation/perfusion lung scanning
• A normal V/Q scan remains the preferred diagnostic tool and 

rules out CTEPH. 
• A normal V/Q scan effectively excludes CTEPH with a sensitivity 

of 90–100% and a specificity of 94–100%
• Nuclear medicine societies are recommending a transition of 

V/Q reporting to a binary interpretation

Chest computed tomography
• Chest computed tomography (CT) demonstrating right 

ventricular dilation, right atrial dilation, enlarged main 
pulmonary artery (diameter ⩾29 mm) or a main pulmonary 
artery/ascending aorta diameter ratio ⩾1 is suggestive of PH

• High-resolution can identify parenchymal lung disease and 
discriminate between PH lung disease and PAH

• Newer technological advances in CT/CTPA make it equal to V/Q 
scan for CTEPH

PAH - Diagnosis







High Risk for PAH patients

Scleroderma (systemic sclerosis) and scleroderma 
spectrum
Annual screening in patients with systemic sclerosis (SSc) 

2018 Task Force recommends 
• For patients with uncorrected DLCO <80% of predicted 

DETECT, TTE or FVC/DLCO ratio >1.6 (assuming none-to-mild 
interstitial lung disease) and >2-fold upper limit of normal of 
NT-proBNP If any of these screening tests are positive, 
these patients should be referred for RHC. 

• For those with uncorrected DLCO ⩾80% of predicted screening 
may be considered with TTE







HIV
• Incidence of PAH in HIV is low
• The large number of HIV-infected individuals worldwide 

makes HIV a major contributor to the worldwide incidence 
of PAH and a significant contributor to HIV-related death

• Risk markers for PAH  search for earlier diagnosis of HIV-
PAH in asymptomatic patients: female sex, i.v. drug use, 
cocaine use, HCV infection, origin from high-prevalence 
country, known Nef (negative regulatory factor) or Tat HIV 
proteins and US African-American patients

Recommendations
• Screen for PAH in HIV patients with symptoms or with more 
than one risk factor for HIV-PAH

High Risk for PAH patients



Portopulmonary hypertension
• The frequency of PH in patients with liver disease varies with 

disease severity and duration. 
• By time of liver transplantation 10.3% of patients had RHC-

proven mPAP >35 mmHg
• Prevalence of PH in the portal hypertensive population has 

been previously estimated as 2–6%. 
• Estimated median survival time was 3.75 years in this patient 

population.
Recommendations
• Echocardiographic screening is recommended in all patients 
with portal hypertension  TR jet >3.4 m·s−1 or RA/RV 
enlargement or dysfunction further evaluation with RHC and 
referral to PH expert centre is recommended

High Risk for PAH patients



New proposed haemodynamic definition of PH in LHD
1) IpcPH: PAWP >15 mmHg and mPAP >20 mmHg and PVR<3 

WU
2) CpcPH: PAWP >15 mmHg and mPAP >20 mmHg and PVR 

⩾3 WU
Beyond a strict haemodynamic definition, other markers of 
disease may be taken in consideration to better determine a 
patient’s prognosis  an additional haemodynamic marker 
(e.g. DPG or PAC), cardiopulmonary exercise testing (CPET) 
profile (level of V′E/V′CO2) slope, exercise oscillatory 
ventilation, end-tidal carbon dioxide tension(PETCO2), indices 
of RV function and RV/PA coupling (compliance and elastance) 
and biomarkers (Natriuretic peptides, ST2)



Three-step approach to the differential diagnosis
1) identification of a clinical phenotype to establish the characteristics of 

group 2 PH
2) determination of a pre-test probability to identify which patients 

should move to an invasive evaluation
3) haemodynamic characterisation, which could include provocative 

testing in selected cases

Clinical phenotype of PH due to LHD
Three main entities in group 2 PH
1) PH due to HFpEF
2) PH due to HFrEF
3) PH due to VHD
In contrast to the other aetiologies, the distinction between PH 
due to HFpEF, PAH and chronic thromboembolic PH (CTEPH) may 
be challenging.









COPD The prevalence of PH is dependent on the severity of 
the disease
• Lung Disease stage IV  up to 90% have mPAP >20 mmHg, 

with most ranging between 20-35 mmHg
• Approximately 1–5% of COPD patients have mPAP >35–40 

mmHg at rest 
“Pulmonary vascular COPD phenotype”  less severe airflow 
limitation, hypoxaemia, very low diffusing capacity of the lung 
for carbon monoxide (DLCO), normo- or hypocapnia and a 
cardiovascular exercise limitation profile 
• Vascular lesions in COPD-PH patients are morphologically 

similar to those in idiopathic PAH (IPAH).
• Presence of PH has a stronger association with mortality in 

COPD than FEV1 or gas exchange variables
• Enlarged PA, as detected by CT scan, predicts hospitalisation

due to acute COPD exacerbation



Idiopathic pulmonary fibrosis and other idiopathic interstitial 
pneumonias
• mPAP⩾25 mmHg has been reported in 8–15% of patients 

upon initial work-up
• greater prevalence in advanced (30–50%) and end-stage 

(>60%) disease 
• In most patients, PH is mild to moderate 
• Limited correlation between PH severity and lung function 

impairment or high-resolution CT fibrosis score 
• PH may also be associated with an increased risk for acute 

exacerbation in advanced IPF



Combined pulmonary fibrosis and emphysema, and other lung 

diseases

• Patients with CPFE are particularly prone to develop PH, with 

estimates suggesting a prevalence of 30–50%

• Typically, normal or mildly abnormal lung volumes and the 

absence of airflow obstruction are accompanied by a 

markedly impaired diffusion capacity, significant hypoxaemia

and PH. 

• The PH appears to contribute to the functional limitation in 

CPFE and is associated with poor survival



Sarcoidosis

• The prevalence of PH in sarcoidosis ranges from 5.7% to 74% 

• Sarcoidosis-PH has a reported 5-year survival of 50–60%

• Patients with sarcoidosis-PH usually have extensive parenchymal 

disease

• The mechanisms underlying PH in sarcoidosis are complex, and 

include fibrosis-associated remodelling and obliteration of 

pulmonary vessels, extrinsic compression of central pulmonary 

vessels by lymphadenopathy or mediastinal fibrosis, pulmonary 

veno-occlusive-like lesions, granulomatous involvement of 

pulmonary vessels, left ventricular dysfunction, and portopulmonary

hypertension



When to perform RHC
• When significant PH is suspected and the patient’s management 

will likely be influenced by RHC results (referral for 
transplantation, inclusion in clinical trials or registries, treatment 
of unmasked LV dysfunction ETC)

• Clinical worsening, progressive exercise limitation and/or gas 
exchange abnormalities are not deemed attributable to 
ventilatory impairment.

Pressure measurements during RHC
1. CLD without PH (mPAP <21 mmHg, or mPAP 21–24 mmHg with 

pulmonary vascular resistance (PVR) <3 Wood Units (WU)).
2. CLD with PH (mPAP 21–24 mmHg with PVR ⩾3 WU, or mPAP

25–34 mmHg) (CLD-PH).
3. CLD with severe PH (mPAP⩾35 mmHg), or mPAP⩾25 mmHg 

with low cardiac index (<2.0 L·min−1·m−2)) (CLD-severe PH).






