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INTRODUCTION
In any lung disease, the development of PH is related to a 
deterioration of exercise tolerance, worsening of hypox-
aemia and shorter survival. The severity of PH is usually 
poorly related to the severity of the underlying lung dis-
ease. The most common factors for the presence of PH in 
these patients are an out-of-proportion low DLCO and a 
low pCO2 [1].

This article provides an update on pulmonary hyperten-
sion (PH) associated with chronic lung disease (CLD), with 
the main focus being on chronic obstructive pulmonary 
disease (COPD) and interstitial lung disease (ILD) . 

DEFINITION AND CLASSIFICATION
The normal pulmonary vasculature is a low-pressure 
system, with less than one tenth the resistance to flow 
estimated in the systemic vasculature [2]. Pulmonary hy-
pertension in the course of lung diseases can be categorized 
as a form of precapillary pulmonary hypertension. This is 
the hemodynamic state with the mean pulmonary arterial 
pressure (PAPm) elevated above an average of 25 mmHg 
at rest, pulmonary capillary wedge pressure (PCWP) not 
exceeding 15mmHg and pulmonary vascular resistance 
(PVR) greater than 3 Wood Units (WU) as assessed by 
right heart catheterization (RHC) [3].

Those patients with severe PH (>40 mmHg) have a sig-
nificant increase in PVR (around 10 WU), however, even 
when mPAP is lower (20-30 mmHg), PVR still remains 
generally >3 WU. It is well recognized that even a modest 
elevation in mPAP (20–29 mmHg) is associated with poor 
prognosis [4].

In 2015, the European Society of Cardiology and Euro-
pean Respiratory Society published

new guidelines on the diagnosis and treatment of pul-
monary hypertension (PH). PH due to

lung diseases and/or hypoxia was classified as a separate 
entity (Table 1) [3]. 

PH, according to the current World Organization (WHO) 
classification, is also listed under various group headings due 
to diffuse parenchymal lung disease (DPLD) effects. For ex-
ample, in the course of idiopathic pulmonary fibrosis (IPF), 
non-specific interstitial pneumonia (NSIP), other types of 
interstitial pneumonia, hypersensitivity pneumonitis (HP), 
eosinophilic pneumonitis, and pulmonary alveolar proteino-
sis, it is listed in group 3; due to sarcoidosis, pulmonary 
Langerhans cells histiocytosis (PLCH), lymphangioleiomy-
omatosis (LAM) and vasculitis, it is placed within group 5; 
due to connective tissue diseases with predominant vascular 
involvement, it is classified within group 1 [3].

Pathologic changes that result in pulmonary hyper-
tension from group 3 chronic lung disease primarily 
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target pulmonary arterioles, the same location as ab-
normalities in group 1 pulmonary arterial hypertension 
(PAH) and group 4 chronic thromboembolic pulmonary 
hypertension (CTEPH), whereas abnormalities that 
result in PH in group 2 left heart disease (PH-LHD) 

are found mostly on the venous side of the pulmonary 
circulation. Interestingly, several challenging pheno-
types display features that overlap between two or more 
WHO PH groups [4].

THE AIM
The aim of the review is to analyse the difficulties in the 
diagnosis of pulmonary hypertension due to chronic lung 
disease.

REVIEW

EPIDEMIOLOGY AND CLINICAL 
CHARACTERISTIC OF PH IN LUNG DISEASES

CHRONIC OBSTRUCTIVE PULMONARY DISEASE
Pulmonary hypertension is common in chronic obstructive 
pulmonary disease (COPD), with the incidence being 25-
90%. Indeed, several studies in patients with spirometric 
Global Initiative for COPD stage IV show that up to 90% 
have mPAP above 20 mmHg, with most ranging between 
20 and 35 mmHg. Severe pulmonary hypertension, how-
ever, is quite rare (1–3%) [5], and why only a minority of 
COPD patients develop severe pulmonary hypertension 
is still uncertain. 

According to recent data, specific genetic signatures, 
prolonged infections (especially viral), as well as pulmo-
nary or artery smooth muscle cell senescence caused by 
telomere shortening or oxidative stress, may contribute 
to the pulmonary hypertension associated with chronic 
lung diseases [5, 6]. Moreover, extensive pulmonary 
vessel remodelling with prominent intimal thickening, 
medial hypertrophy and muscularization of the small 
arterioles are cardinal pathological features of PH in 
COPD.

Furthermore, there is a group of patients representing 
a “pulmonary vascular COPD phenotype”, characterized 
by less severe airflow limitation, hypoxaemia, very low dif-
fusing capacity of the lung for carbon monoxide (DLCO), 
normo- or hypocapnia and a cardiovascular exercise lim-
itation profile. These patients are more prone to develop 
PH in the future [7].

Although the term “out of proportion” pulmonary hy-
pertension is still widely used, new guidelines recommend 
to use the term “severe pulmonary hypertension” if mean 
pulmonary arterial pressure is at least 35 mmHg or the 
cardiac index (CI) is less than 2.0 l/min/m2 on RHC. It has 
previously been well established that the presence of even 
moderate PH has a stronger association with mortality in 
COPD than does forced expiratory volume in 1 s (FEV1) 
or gas exchange variables. Moreover, the vascular lesions 
in severe COPD-PH patients are morphologically similar 
to those in idiopathic PAH (IPAH) [5]. In addition, an 
enlarged pulmonary artery diameter, as detected by com-
puted tomography (CT) scan, predicts hospitalisation due 
to acute COPD exacerbation [8].

Table 1. Comprehensive clinical classification of pulmonary hypertension 
according to ESC 2015 [3].

1. PAH

1.1 Idiopathic PAH (IPAH)

1.2 Heritable

1.2.1 BMPR2

1.2.2 ALK-1, endoglin (with or without hereditary 
hemorrhagic telangiectasia)

1.2.3 Unknown

1.3 Drugs and toxins induced

1.4 Associated with (APAH)

1.4.1 Connective tissue diseases

1.4.2 HIV infection

1.4.3 Portal hypertension

1.4.4 Congenital heart disease

1.4.5 Schistosomiasis

1.4.6 Chronic haemolytic anaemia

1.5 Persistent pulmonary hypertension of the newborn

1’ Pulmonary veno-occlusive disease and/or pulmonary 
capillary haemangiomatosis

2. Pulmonary hypertension due to left heart disease

2.1 Systolic dysfunction

2.2 Diastolic dysfunction

2.3 Valvular disease

3. Pulmonary hypertension due to lung diseases and/or hypoxia

3.1 Chronic obstructive pulmonary disease

3.2 Interstitial lung disease

3.3 Other pulmonary diseases with mixed restrictive and 
obstructive pattern

3.4 Sleep-disordered breathing

3.5 Alveolar hypoventilation disorders

3.6 Chronic exposure to high altitude

3.7 Developmental abnormalities

4. Chronic thromboembolic pulmonary hypertension

5. PH with unclear and/or multifactorial mechanisms

5.1 Haematological disorders: myeloproliferative 
disorders, splenectomy

5.2 Systemic disorders: sarcoidosis, 
pulmonary Langerhans cell histiocytosis, 
lymphangioleiomyomatosis, neurofibromatosis, vasculitis

5.3 Metabolic disorders: glycogen storage disease, 
Gaucher disease, thyroid disorders

5.4 Others: tumoural obstruction, fibrosing mediastinitis, 
chronic renal failure on dialysis
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IDIOPATHIC PULMONARY FIBROSIS AND OTHER 
IDIOPATHIC INTERSTITIAL PNEUMONIAS
Interstitial lung diseases (ILD) include a heterogenous 
group of inflammatory diseases with common functional 
characteristics (restrictive lung physiology and impaired 
gas exchange) resulting in alveolar hypoxemia and irrevers-
ible fibrosis. The prevalence of PH in IPF is high and varies 
depending on the stage of disease. In idiopathic pulmonary 
fibrosis (IPF), PH was found in 8−11% of all patients with 
early stage disease [9,10], 32−46% of those with advanced 
disease [11, 12], and even in 86% of all patients at the time 
of referral for lung transplantation [13]. In the majority of 
the patients, mPAP was within 25−40 mmHg, mPAP ex-
ceeding 40 mmHg was found in only 2−9% of the patients 
examined [11, 12]. The pathophysiology of PH due to 
chronic lung fibrosis is under active investigation. In partic-
ular, the roles of the endothelin (ET) system, transforming 
growth factor (TGF)-b1, connective tissue growth factor 
(CTGF) activation and oxidative stress are well recognized 
in both conditions, with obvious interrelationships [14].

Clinically, PH may induce dyspnoea, fatigue and exercise 
limitation - symptoms which are also features for ILDs. As 
a result, the diagnosis of PH may be missed in ILD patients 
until signs of right heart failure develop. Unfortunately, 
there is only a poor or even no correlation between PH se-
verity and lung function impairment or high-resolution CT 
fibrosis score [15, 16]. There are data, however, suggesting 
that patients who have been vulnerable to developing PH 
in the course of IPF show increased dyspnea, deterioration 
of gas exchange at rest, low capacity of lung to diffuse car-
bon monoxide (DLCO) values, rapid desaturation upon 
exercise, high brain naturetic peptide (BNP) levels, gross 
right heart dilation on chest radiography and limitation 
of exercise capacity caused by circulatory impairment 
[11, 17, 18]. Still, it is accepted that even mild PH may 
significantly worsen the prognosis of patients with ILD. It 
appears that systolic PAP >50 mmHg estimated in Dop-
pler-echocardiography and even invasive mPAP values of 
>17 mmHg were related to impaired survival in IPF, with 
mPAP and forced vital capacity (FVC) being independent 
predictors of survival [5, 19]. Moreover, in some studies, 
the prognosis of PH in lung fibrosis is not associated with 
the mPAP values, but to PVR or cardiac index (CI), with 
CI values <2.4 l/min/m² being correlated with survival of 
only a few months [20]. Unfortunately, the prognosis of 
fibrotic idiopathic interstitial pneumonia (IIP) with PH is 
worse than IPAH [21]. 

COMBINED PULMONARY FIBROSIS AND 
EMPHYSEMA, AND OTHER LUNG DISEASES
 Combined pulmonary fibrosis and emphysema (CPFE) is 
currently defined by the simultaneous presence of emphy-
sema in the upper lobes and fibrosis in the lower lobes on 
chest CT. Patients with CPFE are particularly susceptible 
to develop PH, with available data suggesting a prevalence 
of 30–50% [20, 22]. Typically, normal or mildly abnormal 
lung volumes and the absence of airflow obstruction are 

associated with a considerably impaired diffusion capacity, 
significant hypoxaemia and PH. The PH appears to con-
tribute to the functional limitation in CPFE and results in 
poor survival [20, 22, 23].

The prevalence of PH in patients with pulmonary Lang-
erhans cell histiocytosis is also high. In addition, PH may 
develop in patients with chronic hypersensitivity pneu-
monitis, lymphangioleiomyomatosis, bronchopulmonary 
dysplasia and cystic fibrosis, and, possibly, lung cancer 
[3]. Among congenital tissue disease, scleroderma has the 
highest predisposition to PH development. The overall 
incidence of PAH estimated in RCH is 8-18% [29].

SARCOIDOSIS
In sarcoidosis, overall incidence of PH ranges from 5.7% 
to 38–51%, in stage IV disease, up to 74% in patients re-
ferred for lung transplantation [24]. Patients with PH due 
to sarcoidosis have a reported 5-year survival of 50–60% 
[25]. While the majority of these patients have extensive 
parenchymal disease, it may also occur in patients without 
pulmonary fibrosis [26, 27]. The mechanisms underlying 
PH in sarcoidosis are complex, and include fibrosis-asso-
ciated remodelling, pulmonary veno-occlusive-like lesions 
and obliteration of pulmonary vessels. Pulmonary artery 
stenosis due to extrinsic compression by lymphadenopa-
thy or mediastinal fibrosis, granulomatous involvement 
of pulmonary vessels, left ventricular dysfunction, and 
portopulmonary hypertension are additional factors that 
have to be taken into account [28, 29].

DETECTION OF PH IN CHRONIC  
LUNG DISEASES (GROUP 3)
Early recognition of PH in the course of CLD is pivotal 
due to several facts:
1.  The risk of bleeding during diagnostic lung biopsies is 

higher in PH patients.
2.  The occurrence of PH in the patient with hypoxemia is 

a strong indication for long term oxygen therapy.
3.  PH significantly worsens the prognosis of CLD and 

should be taken into account as an additional indication 
for lung transplantation in end-stage of the disease.

4.  The patients with documented severe PH in the course 
of CLDs have the possibility to enter randomized clinical 
trials with PAH-specific treatment [3]. 

Unfortunately, in spite of increasing awareness of PH, di-
agnosis is often delayed. This effect is associated with the 
shared common symptoms of PH and respiratory disorders 
such as dyspnea and exercise limitation. As a general rule, 
patients presenting symptoms that are more severe than 
expected based on their pulmonary functional tests results 
should be further diagnosed, in particular, by echocardiog-
raphy, to search for concomitant left heart disease or PH. 
Furthermore, it is recognized that PH may also occur in 
non-hypoxemic patients with mild-to-moderate functional 
impairment and in sarcoidosis without evident features of 
ILD [19, 28].
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The only indication for screening for PH in patients 
without the symptoms of PH involves scleroderma patients. 
This group of patients generally develop PAH, and targeted 
therapy for PAH is available. During the Nice Conference, 
the indicators for screening were established. These include 
the presence of the SSc spectrum of diseases (SSc, mixed 
connective tissue disease) with diffusion capacity for car-
bon monoxide (DLCO) ≤ 60% of predicted and the disease 
duration exceeding 3 years. Herein, echocardiography and 
finally RHC are used to verify the diagnosis [29, 30]. 

Although echocardiography is the most widely used 
non-invasive tool for screening for CLD-PH, the ability 
to determine peak tricuspid regurgitation velocity to 
estimate the right ventricular systolic pressure is limited 
in these patients (Table 2) [3, 32]. Alternate echocardio-
graphic measures including right ventricular outflow tract 
diameter and tricuspid annular plane systolic excursion, 
while qualitative assessment of right chamber structure 
and function have been advocated in IPF and COPD [33, 
34]. On imaging, the pulmonary artery/aorta diameter 
ratio>1 (range 0.9–1.1) can be useful [35]. On comparing 
echocardiographic data with RHC in lung disease patients 
in COPD and diffuse parenchymal lung disease (DPLD), 
positive predictive values of 32% and 68%, respectively, and 
negative predictive values of 93% and 67%, respectively, 
were reported [34, 35]. 

Plasma levels of brain natriuretic peptide (BNP) or 
N-terminal pro-BNP are elevated in severe CLD-PH, but 
have less sensitivity and specificity for moderate PH and 
may coexist with other heart abnormalities. However, 
BNP levels are recognized to be strong predictors of mor-
tality in lung disease patients [3]. In addition, pulmonary 
function tests indicate that both ILD and COPD interfere 
in respiratory disease, PH is generally related to a lower 
DLCO, limited exercise tolerance and more impaired gas 
exchange at rest or during exercise than expected based on 
ventilatory impairments [3]. 

In PH, a restrictive pattern is predominating, neverthe-
less, a large proportion of patients show bronchial obstruc-
tion and hyperinflation due to air-trapping. 

The presence of PH in lung diseases is suspected when 
significant impairment of restrictive type ventilation re-
serves such as total lung capacity (TLC)<70% of the due 
value or obstructive value - 

FEV1/FVC < LLN (FEV1-forced expiratory volume in 
1 second; FVC-forced vital capacity; LLN- lower limit of 

normal) and FEV1 <60% of the due value are accompa-
nied by a significant reduction in DLCO ≤ 40% of the due 
value [5, 14]. Significant desaturation during a 6-minute 
walk test (below 90%) and resting hypoxemia (PaO2 <60 
mmHg) occur in advanced cases [3]. 

In a study conducted by Zisman et al. among Ssc patients, 
the prognostic factor of PH is greater impairment of DLCO 
than FVC which results in an increase in FVC / DLCO 
availability> 1.6-1.8. At the moment it is not known wheth-
er this observation can be extended to other lung diseases 
[36]. In sarcoidosis, significant pulmonary functional test 
(PFT) abnormalities appear usually in advanced stages of 
the disease (stages III and IV) and affect 60% of all patients. 
The most typical is a restrictive PFT pattern (TLC<LLN), 
occasionally with coexisting bronchial obstruction (FEV1/
FVC< LLN) [37]. Evaluation of pulmonary hypertension 
(PH) in chronic lung disease is shown in Figure 1 [5].

FEV1: forced expiratory volume in 1 s; FVC: forced vital 
capacity; CT: computed tomography; PAH: pulmonary 
arterial hypertension; RCT: randomized controlled trial; 
DLCO: diffusing capacity of the lung for carbon monoxide; 
KCO: transfer coefficient of the lung for carbon monox-
ide. #: suggestive findings include: 1) symptoms and signs 
(dyspnoea out of proportion, loud P2, signs of right heart 
failure, right axis deviation on ECG, elevated natriuretic 
peptide levels); 2) pulmonary function test abnormalities 
(low DLCO (e.g <40% of predicted), elevated %FVC/%DL-
CO ratio (lowKCO)); 3) exercise test findings (including 
decreased distance, decreased arterial oxygen saturation or 
increased Borg rating on 6-min walk test and decreased 
circulatory reserve, preserved ventilatory reserve on car-
diopulmonary exercise testing); and 4) imaging findings 
(extent of LD, enlarged pulmonary artery segments, in-
creased pulmonary artery/aorta diameter ratio >1 on CT). 
¶: signs supporting the diagnosis of PH include elevated 
systolic pulmonary arterial pressure and signs of right ven-
tricular dysfunction. However, echocardiography measures 
are only suggestive and have limited accuracy in patients 
with CLD. +: strongly consider referring the patient to 
a PH expert centre. §: expert centres should comprise 
multidisciplinary teams. Any decision for individualized 
treatment should follow a goal-orientated approach with 
predefined treatment targets, to be stopped if these targets 
are not met after a predefined time period.

Right heart catheterization (RHC) remains the gold 
standard for the diagnosis of CLD-PH. However, it is an 

Table 2. Criteria for pulmonary hypertension based on echocardiography according to ESC 2015 [3].
TRV [m/sec] PASP [mm Hg] Additional PH variables suggestive of PH* Probability

≤ 2.8 ≤ 36 Lacking PH unlikely

≤ 2.8 ≤ 36 Present PH possible

2.9−3.4 37−50 Lacking

> 3.4 >50 Present or lacking PH likely

*Increased velocity of pulmonary wave regurgitation, short acceleration time of RV ejection into the PA, increased dimensions of right heart chambers, 
abnormal shape and movement of interventricular septum, increased RV wall thickness, dilated main PA; TRV – tricuspid regurgitation velocity; PASP – 
pulmonary artery systolic pressure; PH – pulmonary hypertension; PA – pulmonary artery; RV – right ventricle
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invasive procedure and is not recommended as a manda-
tory tool in patients with established lung disease if there 
is no therapeutic or management consequence [38].

RHC should be considered in advanced lung disease 
in several cases such as: 1) making proper diagnosis or 
exclusion of PH in patients for surgical treatments (trans-
plantation, lung volume reduction), 2) suspicion of PAH 
or CTEPH, 3) recurrent episodes of RV failure and 4) 
presence of inconclusive echocardiographic results in cases 
with a high level of suspicion and potential therapeutic 
implications [39].

Pressure measurements during RHC in patients with 
lung disease should take into account exaggerated chang-
es in intrathoracic pressures during the breathing cycle, 

and a floating average over several breaths (without a 
breath hold) is suggested for measurement of mean pres-
sures, including the pulmonary capillary wedge pressure. 
Heamodynamic classification of pulmonary hypertension 
in chronic lung disease is shown in Table 3 [40].

The routine use of acute vasodilator testing in CLD-PH 
is not recommended [40]. Furthermore, the spectrum of 
severity of both the pulmonary vascular and parenchymal 
lung disease is likely a continuum, which often makes the 
distinction between group 1 and group 3 PH very difficult. 

Differential diagnosis was made according to the crite-
ria proposed in the 5th World PH symposium (Table 4). 
Criteria favoring group 1 PAH include normal or mildly 
impaired PFT (FEV1>60% predicted for COPD; FVC>70% 

Table 3. Heamodynamic classification of pulmonary hypertension in chronic lung disease [40].

CLD without PH mPAP <21 mmHg, or mPAP 21–24 mmHg with pulmonary vascular 
resistance (PVR) <3 WU

CLD with PH mPAP 21–24 mmHg with PVR ≥3 WU, or mPAP 25–34 mmHg

CLD with severe PH mPAP ≥35 mmHg, or mPAP ≥25 mmHg with low cardiac index 
(CI<2.0 L·min−1·m−2)

Abbreviations: PH, pulmonary hypertension; mPAP, mean pulmonary artery pressure; PVR, pulmonary vascular resistance; WU, Wood units (mmHg/L/
min); CI, cardiac index 

Fig. 1. Evaluation of pulmonary hypertension (PH) in chronic lung disease (CLD) [5]. 
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for ILD), absence or modest airway or parenchymal ab-
normalities on CT scan, and features of exhausted circu-
latory reserve on cardiopulmonary exercise testing (when 
available) [5]. 

TREATMENT CONSIDERATIONS OF PH IN THE 
COURSE OF CHRONIC LUNG DISEASES
According to current data, there is no specific therapy for 
PH associated with lung diseases. The best recommendation 
is adequate treatment of the underlying lung disease. Long 
term oxygen therapy is used in case of hypoxemic respiratory 
insufficiency in patients with partial pressure of oxygen in 
arterial blood (PaO2) values < 60 mmHg to maintain arterial 
oxygen saturation > 90% [3]. Unfortunately, there is no proof 
that such treatment contribute to the prolongation of life in 
the patients with PH in the course of CLD, and it must be 
underlined that the use of drugs approved for PAH is not 
recommended for patients with PH due to lung disease 

because of deterioration of gas exchange. The treatment 
with conventional vasodilators such as calcium channel 
blockers (CCBs) also interferes with hypoxic pulmonary 
vasoconstriction by diverting pulmonary blood flow from 
more seriously to less seriously affected lung segments [3, 
5]. Patients with suspected PAH in addition to their lung 
diseases (characterized by mild lung parenchymal abnormal-
ities, symptoms insufficiently explained by lung mechanical 
disturbances and a haemodynamic ‘PAH phenotype’, such 
as severe PH with high PVR and low CO) can benefit from 
treatment recommended for PAH, taking into account the 
possible influence of the co-existing lung disease on symp-
toms and response to therapy.

The patients with end-stage lung disease who are suitable 
for lung transplantation should be referred to transplantation 
centres. The presence of severe PH in the course of advanced 
lung disease dramatically worsens the survival, especially in 
the patients with IPF and CPFE, so referral for lung trans-
plantation should be done without any delay [5, 37, 40].

Criteria favouring group 1 (PAH) Testing Criteria favouring group 3
 (PH due to lung disease)

Extend of lung disease

Normal or mildly impaired:
FEV1 >60% pred (COPD)

FVC > 70% pred (IPF)
Low diffusion capacity in relation to 

obstructive/restrictive changes

Pulmonary function testing 

Moderate to very severely impaired:
FEV1 <60% pred (COPD)

FVC < 70% pred (IPF)
Diffusion capacity “corresponds” to obstructive/

restrictive changes 

Absence of only modest airway or 
parenchymal abnormalities High-resolution CT scan Characteristic airway and/or parenchymal 

abnormalities

Haemodynamic profile

Moderate-to-severe PH Right heart catherization
Echocardiogram Mild-to-moderate PH

Ancillary testing

Present
Further PAH risk factors (e.g. HIV, 
connective tissue disease, BMPR2 

mutations,etc.)
Absent

Features of exhausted circulatory 
reserve:

Preserved breathing reserve
Reduced oxygen pulse

Low CO/VO2 slope
Mixed venous oxygen saturation at 

lower limit
No change or decrease in PaCO2 during 

exercise

Cardiopulmonary exercise test+
(PaCO2 particulary relevant in COPD)

Features of exhausted ventilatory reserve: 
Reduced breathing reserve

Normal oxygen pulse
Normal CO/VO2 slope

Mixed venous oxygen saturation above lower 
limit

Increase in PaCO2 during exercise

Predominant obstructive/ restrictive profile

Predominant haemodynamic profile

PAH: pulmonary arterial hypertension; FEV1: forced expiratory volume in 1 s; COPD: chronic obstructive pulmonary disease; FVC: forced vital capacity; 
IPF: idiopathic pulmonary fibrosis; CT: computed tomography; BMPR2: bone morphogenetic protein receptor type 2; CO: cardiac output; VO2: oxygen 
uptake; PaCO2: arterial carbon dioxide tension. #: group 2 and 4 patients are excluded based on the diagnostic criteria of these groups; ¶: parenchymal 
changes linked to pulmonary veno-occlusive disease may be discriminated from those associated with diffuse parenchymal lung diseases; +: features 
of a limited circulatory reserve may be noted in severe COPD-PH and severe IPF-PH.

Table. 4. Criteria favouring group 1 versus group 3 pulmonary hypertension (PH) [5].
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CONCLUSIONS 
Echocardiography and right heart catheterization are the 
principal tools for the diagnosis of PH in chronic lung 
diseases. Unfortunately, current medications for treating 
PAH have not shown benefit in controlled trials of group 3 
PH, hence their routine use is not recommended. Patients 
with severe group 3 PH should be considered for referral 
to expert centres or entry into clinical trials.
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