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Pulmonary Arterial Hypertension (Group 1)
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Chronic Thromboembolic Pulmonary 
Hypertension (Group 4)





1. Pulmonary arterial hypertension

2. PH ass with left heart disease

3. PH ass with lung diseases

4. PH due to chronic TE disease

5. Miscellaneous
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10%
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Mixed 

Gabbay et al ATS 2007

PH Epidemiology in an Echo lab 
(480 patients with SPAP > 40mmHG)



Etiology Patients
(nr)

Group 1 - PAH 837
Group 1’ – PVOD 15
Group 2 – PH+LHD 148
Group 3 – PH+LD 99
Group 4 – CTEPH 207
Group 5 - Multifactorial 38

Total 1344

Pulmonary Vascular Diseases Center
Institute of Cardiology

Bologna University Hospital
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As of 11 November 2009

Etiology of PH (n=1344) 
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Pulmonary Arterial Hypertension (group 1)
Symptoms, Risk Factors, Associated Conditions

Symptoms Risk 
Factors

Associated 
Conditions

Dyspnoea
Fatigue

Syncope
…
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PH Present? Peak TRV 
(m/s)

PAsP
(mmHg)

Additional Echo 
Signs of PH

R/E

Unlikely ≤2.8 ≤35 No I-B

Possible
≤2.8 ≤35 Yes IIa-C

2.9 – 3.4 36 – 50 No/Yes IIa-C

Likely >3.4 >50 No/Yes I-B

Table 9: Arbitrary Echo Criteria for Estimation of PH 
based on TRV and assumed RAP of 5 mm Hg
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PH by 
Echo

Symptoms Risk 
Factors/AC

PAH 
Probability

Work-up R/E

Unlikely

No Yes/No

Low

No I-C

Yes Yes Echo  F-up I-C

Yes No Other causes I-C

Possible

No No

Intermediate

Echo  F-up I-C

Yes Yes RH Cath IIb-C

Yes No Echo F-up* IIb-C

Likely
Yes Yes/No

High
RH Cath I-C

No Yes/No RH Cath IIa-C

Table 12: Probability of PAH Diagnosis

* Consider also other causes 
and if symptoms at least 
moderate also RH cath
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Stable and 
Satisfactory

Stable and 
NOT Satisfactory

Unstable and 
DeterioratingClinical Status

Prognosis & Clinical Status
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1. Pulmonary Arterial Hypertension
1.1 Idiopathic
1.2 Heritable (BMPR2, ALK1)
1.3 Drugs and Toxins
1.4 Associated with

CTD, CHD, Portal 
Hypertension, HIV 
infection, Schistosomiasis, Chr
onic Haemolitic anaemia

1.5 Persistent PH of the newborn

2. PH due to Left Heart Disease
2.1 LV systolic dysfunction
2.2 LV diastolic dysfunction
2.3 Valvular heart diseases

3. PH ass with Lung Dis/Hypoxia
3.1 COPD
3.2 ILD
3.3 Mixed restrictive and obstructive 
3.4 Sleep –disordered breathing
3.5 Alveolar hypoventilation
3.6 Chronic exposure to high altitude
3.7 Developmental abnormalities

4. CTEPH

5. PH with unclear/multifactorial Mech.
Haematological d, Sarcoidosis, LLM, 
Histiocytosis, metabolic d. (Glicogen. 
Gaucher), thyroid d., tumor obstruction 
F. mediastinitis, CRF & dialysis

1’. Pulmonary veno-occlusive 
disease and/or PCH



1. Pulmonary Arterial Hypertension

Treatment Algorithm 

2. PH due to Left Heart Disease

3. PH ass with Lung Dis/Hypoxia

4. CTEPH

5. PH with unclear/multifactorial Mech.
1’. Pulmonary veno-occlusive 

disease and/or PCH       TA

Treatment Algorithm 

Treatment Algorithm 

Treatment Algorithm 
Treatment Algorithm 



• Medline search from January 1990 to October 2008
• 23 RCTs, 3199 patients
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Stable and 
Satisfactory

Stable and 
NOT Satisfactory

Unstable and 
DeterioratingClinical Status

Clinical Response Adequate Inadequate

Prognosis, Clinical Status and Clinical Response
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Limitations & gaps of evidence



Negro L, et al. Presented at ATS 2009.

Bosentan & Sildenafil 
+ Epoprostenol (n = 22)
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Heart/Lung Transplantation



BG  24 yo male 4 PVOD HLTx

OC  30 yo female 9 Eisenmenger S. HLTx

FV   26 yo male 11 IPAH DLTx

KS   28 yo female 8 PVOD DLTx

BL   44 yo male       2        SSc-PAH DLTx

MV   32 yo male 12 IPAH DLTx

GG   28 yo female    17       CTEPH DLTx

Heart/Lung and Double Lung Tx

W L DIAGNOSIS Tx TypeAge/Gender



PH due to Left Heart Disease (group 2)
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PH due to Lung Diseases (group 3)



Chronic Thromboembolic PH (group 4)
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Pulmonary Vascular Diseases Center
Institute of Cardiology

Bologna University Hospital

Log rank test p 0.383

PEA (n = 74)

NO PEA (n = 76)

Months



Comments-1 

Appropriate diagnosis of different PH clinical groups is 
mandatory
Treatment strategies are extremely different among PH 
clinical groups
PAH (clinical group 1) is a severe condition with a 
specific drug treatment strategy and requires invasive 
diagnostic confirmation and appropriate follow-up  
Goal-oriented and combination therapy may optimize the 
use of PAH specific medications
Despite the progresses PAH remains a severe and 
chronic disease and interventional procedures such as 
transplantation are often required in young patients
PEA in CTEPH operable patients is mandatory



Comments-2 

Drugs approved for PAH are not indicated in patients 
with left heart disease or lung diseases (benefit to 
risk ratio not established)
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