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Abstract
Idiopathic pulmonary fibrosis (IPF) is a rare pulmonary disease with a poor
prognosis and severe impact on quality of life. Early diagnosis is still
challenging and important delays are registered before final diagnosis can
be reached. Available tools fail to predict the variable course of the disease
and to evaluate response to antifibrotic drugs. Despite the recent approval
of pirfenidone and nintedanib, significant challenges remain to improve
prognosis and quality of life. It is hoped that the new insights gained in
pathobiology in the last few years will lead to further advances in the
diagnosis and management of IPF. Currently, early diagnosis and prompt
initiation of treatments reducing lung function loss offer the best hope for
improved outcomes. This article aims at providing an overview of recent
advances in managing patients with IPF and has a particular focus on how
to reach a diagnosis, manage comorbidities and lung transplantation, care
for the non-pharmacological needs of patients, and address palliative care.
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Introduction
Idiopathic pulmonary fibrosis (IPF) is a progressive fibrosing  
disease of unknown cause limited to the lungs. It is a fatal,  
age-related lung disease characterized by a mean survival time 
ranging from 3 to 5 years1. In Europe and North America, the inci-
dence of IPF is 3–9 cases per 100,000 people and is increasing  
worldwide2,3.

Knowledge about IPF pathogenesis is evolving and the currently 
prevailing hypothesis is that the disease involves a crosstalk 
between the alveolar epithelium and underlying mesenchyme  
leading to aberrant wound healing, scarring of the lung, and  
progressive loss of function1. Despite recent advances in under-
standing the disease pathobiology, IPF management remains  
difficult, particularly because of its unpredictable course with some 
patients experiencing prolonged periods of slow and progressive 
decline and others succumbing to acute exacerbations (AEs).

This article aims at providing an overview of recent advances in 
managing patients with IPF and has a particular focus on how to 
reach a diagnosis, manage comorbidities and lung transplanta-
tion, care for the non-pharmacological needs of patients, and  
address palliative care. As we have known for a long time from 
the oncology field, patients receiving palliative care need less 
aggressive care at the end of life (EOL) and have better quality of  
life. Antifibrotic treatment with pirfenidone and nintedanib was  
discussed in the March 20144 and May 20165 issues of this journal 
and is not the purpose of this review.

Lung transplantation
Lung transplantation is an important option to improve the  
survival of eligible patients6 and represents a treatment option for 
patients who fail to respond to medical treatment and progress to 
an advanced stage of the disease7,8. We know that survival after  
lung transplantation at 5 years is about 50% (47%–53%).  
Post-transplant survival for interstitial lung disease (ILD) patients 
is 4.7 years, much lower than for other underlying pre-transplant 
diseases6 (that is, less than post-transplant survival for patients 
with chronic obstructive pulmonary disease (COPD) and cystic  
fibrosis9). While lung transplantation is the only possible  
therapy in severe IPF, it may be challenged by several compli-
cations: (1) infections and neoplasms in native lung7,8 (in case 
of single-lung recipients), (2) extra-pulmonary comorbidities  
exacerbated by the transplant (that is, heart failure, osteoporosis, 
and so on)7, (3) chronic lung allograft dysfunction (CLAD), and  
(4) recurrence of the disease in the graft, another rare but observed 
complication10. CLAD includes both the obstructive pattern 
(restraining bronchiolitis obliterans syndrome) and less frequently 
the restrictive pattern7. Size mismatch is a risk factor for the  
development of airway complications such as fistula, granulation, 
bronchomalacia, or strictures. Strictures may occur at the site of 
surgical anastomosis but may also occur distally, isolated, or as  
part of the so-called vanishing syndrome7.

Therefore, appropriate selection of lung transplant recipients is 
an important determinant of outcomes. Since lung transplanta-
tion presents a significant risk of perioperative morbidity and  

mortality, it is important to consider the overall sum of contrain-
dications and comorbidities. In the consensus document for the  
selection of lung transplant candidates, Weill and colleagues 
summarized timing of referral and listing, relative and absolute  
indications, and contraindications for lung transplant8. In order 
to ensure the best outcome, the functional status of IPF patients 
listed for lung transplant should be maintained as best as possible. 
For this reason, patients should actively participate in a supervised  
pulmonary rehabilitation programme7. Although lung trans-
plantation is an effective therapy, less than 20% of patients with  
IPF receive a lung transplant and this is because of delay in referral 
to transplant centres and high mortality in transplant list11.

Medical approach to patients with idiopathic 
pulmonary fibrosis
We have recently acquired two drugs approved for the treatment 
of IPF—pirfenidone and nintedanib—that have been shown to  
slow the loss of lung function. However, both drugs have shown 
little effect in improving patient symptoms. Because of this,  
quality of life remains an important unmet medical need, as 
does the treatment approach for more severe cases. Most of the  
patients with an advanced stage of the disease often fail in under-
standing and accepting the disease course variability and experi-
ence anxiety as the disease relentlessly progresses12. For these  
reasons, patients with IPF should be evaluated for eligibility to 
palliative care in order to manage these symptoms. In addition to 
symptoms of anxiety about the disease itself, patients with IPF  
often show associated comorbidities—for example, pulmonary 
hypertension (PH), gastroesophageal reflux disease (GERD), 
obstructive sleep apnoea (OSA), COPD, pulmonary embolism, 
ischaemic heart disease, and lung cancer—which need to be con-
sidered and treated and which may significantly modify prognosis.

Recent advances in idiopathic pulmonary fibrosis 
treatment follow progress in pathobiology
Although IPF pathobiology is not yet fully understood, knowl-
edge has substantially improved which has shifted the approach  
to treatment. In 2000, the American Thoracic Society recom-
mended corticosteroids in addition to cytotoxic agents (cyclo-
phosphamide or azathioprine) on the basis of the hypothesis that  
inflammation preceded fibrosis1,13. Current hypotheses suggest a 
pattern of abnormal wound-healing responses driven by ongoing 
alveolar epithelial microinjuries, which induce a fibrotic envi-
ronment. It is assumed that the growth factors secreted by the  
injured epithelial cells and macrophages promote fibroblast 
recruitment, proliferation, and differentiation into myofibroblasts.  
This results in myofibroblast foci, the histological hallmark of  
usual interstitial pneumonia (UIP), in which the excessive col-
lagen production leads to scarring of the lung and progressive 
destruction of the lung architecture, especially in ageing subjects  
or in those with genetic predisposition5,14. Recently, clinical trials 
have shifted their attention from anti-inflammatory and immu-
nosuppressant drugs to new mechanisms and pathogenetic path-
ways. Since the 2005 Idiopathic Pulmonary Fibrosis International 
Group Exploring N-Acetylcysteine I Annual (IFIGENIA) study15, 
many clinical trials were published on IPF treatment which used, 
for instance, interferon gamma-1b (INSPIRE)16; prednisone,  
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azathioprine, and N-acetylcysteine with an arm using these drugs 
in combination therapy, an arm with N-acetylcysteine alone, 
and a placebo group (PANTHER-IPF)17; endothelin receptor  
antagonists (bosentan18 and ambrisentan19); sildenafil, a phosphodi-
esterase 5 inhibitor20; warfarin versus placebo21; imatinib22; and  
macitentan23. However, all trials failed their end points. In addition, 
the PANTHER-IPF trial showed that treatment with prednisone, 
azathioprine, and N-acetylcysteine was harmful compared with  
placebo17. All trials involved patients with mild to moderate IPF. 
The only study considering severe IPF—diffusion capacity of the 
lungs for carbon monoxide of less than 35%—is the one using  
sildenafil20. In this double-blind, randomized, placebo-controlled 
trial, the hypothesis was that treatment with sildenafil would 
improve walk distance, dyspnoea, and quality of life in patients 
with advanced IPF. This study did not show a benefit for silde-
nafil for the primary outcome, which was the proportion of  
patients with an increase in the 6-minute walk distance (6MWD) 
of 20% or more. Nevertheless, sildenafil-treated patients have 
some differences favouring sildenafil in some secondary outcomes,  
including the degree of dyspnoea and quality of life. In the  
subsequent sub-analysis from Han and colleagues, the aim was 
to determine whether sildenafil improves 6MWD in subjects 
with IPF and right ventricular dysfunction24. The conclusion was 
that sildenafil treatment results in better preservation of exercise  
capacity (a significant difference in 6MWD of 99 metres was 
observed between patients with and without right ventricular  
dysfunction) and also improves quality of life24.

Since 2011, a new interest in antifibrosing drugs has appeared.  
After Japanese studies25,26 on pirfenidone (a drug suppressing  
transforming growth factor-beta and tumour necrosis factor-alpha 
with a complex and, in part, unknown mechanism of action), 
the first large international randomized controlled studies were  
published and nintedanib (a tyrosine kinase inhibitor) was  
investigated27,28. Both pirfenidone and nintedanib demonstrated a  
reduction in IPF progression, measured by the reduction in forced 
vital capacity (FVC) decrease as the primary end point, which is 
consistent with a slowing of disease progression29,30. Nevertheless,  
these drugs obtained a conditional recommendation by the  
2015 update of the 2011 Clinical Practice Guideline31 (there 
were no data about patients with more severe IPF and with other  
comorbidities, and the optimal duration of therapy was unknown). 
Moreover, Nathan and colleagues found significant differences 
favouring pirfenidone therapy compared with placebo for treat-
ment-emergent all-cause mortality, IPF-related mortality, and  
treatment-emergent IPF-related mortality32. Indeed, scientific 
knowledge advances faster than what guidelines can keep up with.

Management of comorbidities
Patients with IPF often experience comorbidities such as PH, 
emphysema and COPD, pulmonary infection, lung cancer, GERD, 
cardiovascular disease (that is, acute coronary disease and deep 
vein thrombosis), diabetes mellitus, and OSA33,34. PH—defined 
as a mean pulmonary artery pressure of more than 25 mm Hg 
on right heart catheterization (RHC)—may affect patients at the  
early stage or during the course of the disease. The prevalence  
of PH ranges from 8% to 50% depending on the population  

studied (early or advanced IPF) and on how PH is studied (RHC 
or echocardiogram). PH causes more severe exertional dyspnoea 
and increases patient 1-year mortality compared with patients  
without PH. It is also important to detect other comorbidities that 
may cause or contribute to PH, such as OSA, congestive heart  
failure, and pulmonary embolism35,36. Currently, medications 
approved for the treatment of pulmonary arterial hypertension 
have not shown utility in the treatment of PH associated with  
IPF18,19,23. In particular, because it seems to worsen the prognosis, 
the use of ambrisentan is not recommended19,37,38.

The incidence of lung cancer ranges from 1% to 48%, and it has 
been demonstrated that squamous cell carcinoma is the most com-
mon cancer type with a significantly worse survival rate33. Thera-
peutic possibilities should be considered carefully with a detailed 
risk-benefit analysis. Since surgery may provoke AEs and postop-
erative morbidity, surgical intervention should be performed in a 
selected group of patients. In addition, patients with IPF and lung 
cancer who are not treated surgically should be carefully treated 
with chemotherapy, and the indication of chemotherapy or radio-
therapy (or both) should be evaluated case by case in terms of cost-
benefit to the patient, as the same therapies can lead to AEs33.

GERD prevalence is 87–94% and is thought to be involved in 
pathogenetic mechanisms and to trigger AEs. The use of proton 
pump inhibitors (PPIs) remains controversial: on the one hand, 
Lee and colleagues reported that the use of GERD medication  
(that is, H

2
 blockers or PPIs) in a large cohort of patients with  

IPF was associated with a lower high-resolution computed tom-
ography (HRCT) fibrosis score and longer survival; on the other  
hand, PPIs only affect the acidity of the reflux without prevent-
ing reflux or microaspiration39. In addition, a recent study by  
Kreuter and colleagues found that antacid therapy did not improve 
outcomes in patients with IPF and that it might potentially be 
associated with an increased risk of infection in patients with an 
advanced stage of the disease (FVC < 70%)40. The use of antacid 
therapy should be contextualized according to the clinical features 
of each patient with IPF41. However, more studies assessing the  
role of antacid therapy in IPF are needed since neither the efficacy 
nor the safety of PPIs in IPF can currently be assumed42.

The syndrome of combined pulmonary fibrosis and emphysema 
(CPFE) is defined by the simultaneous presence of combined 
emphysema of the upper lobes and fibrosis of the lower lobes on 
chest computed tomography. It is characterized by sub-normal 
spirometry with preserved lung volumes, strongly impaired carbon 
monoxide diffusing capacity of the lung, and hypoxaemia at exer-
cise, high prevalence of PH, and poor survival. Patients with CPFE 
have a higher frequency of both lung cancer and PH, which worsens 
their prognosis; there are no currently available therapies for this 
disease phenotype43,44. Smoking is the principal risk factor for both 
emphysema and fibrosis33.

In conclusion, early identification and appropriate treatment 
of comorbidities are necessary to minimize their impact on the  
clinical course of IPF and progression of disease45.
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Palliative care and end of life of patients with 
idiopathic pulmonary fibrosis
Quality of life is compromised by clinical symptoms (cough and 
dyspnoea) and poor prognosis. Dyspnoea causes social isolation  
and limitation in daily activities46,47. Most of the patients with  
dyspnoea experience depression and anxiety48. Patients with IPF 
have chronic respiratory disease without disease-reversing treat-
ment options and face progressive decline. Although the care 
needs of patients with IPF and their caretakers are similar to those 
of patients with cancer, early referral to palliative care for these 
patients is most often not considered49.

The World Health Organization definition of palliative care is 
the following: “it is an approach that improves the quality of life 
of patients and their families facing the problem associated with  
life-threatening illness, through the prevention and relief of suf-
fering by means of early identification and impeccable assessment 
and treatment of pain and other problems, physical, psychosocial 
and spiritual”50. Originally, palliative care was provided as EOL  
treatment, but it can also be used and adjusted for every disease 
stage, and patients with IPF represent a minority group eligible  
for early referral to palliative care3,51. Currently, there is little  
scientific evidence supporting the use of palliative care in IPF and 
increasing its use could significantly improve patient quality of 
life.

Lindell and colleagues conducted a retrospective study demon-
strating that palliative care access for patients with IPF is mar-
ginal (13.7%) and delayed49. A trial by Higginson and colleagues 
supports the utility of palliative care in patients with pulmonary 
but not neoplastic disease52. This study has some limitations 
due to its short duration and the small population involved. Less  
attention is given to IPF patients about their prognosis and refer-
ral to intensive care than for patients with metastatic cancer53,  
including patients with very severe oxygen-dependent diseases54. 
Rajala and colleagues showed that do-not-resuscitate orders and 
EOL decisions are made late in patients’ lifespan and that life- 
prolonging therapies are likely to continue until the last days 
of life55. Death related to IPF is mainly due to respiratory fail-
ure caused by either disease progression or AE. According to a 
consensus perspective statement published in 2016, AE is “an 
acute, clinically significant deterioration of unidentifiable cause 
in a patient with underlying IPF”56. Other diagnostic criteria are 
the occurrence of unexplained worsening of dyspnoea within  
30 days, chest HRCT with new bilateral ground glass appear-
ance or consolidation, and the exclusion of alternative causes, 
including pulmonary infection by endotracheal aspirate or bron-
choalveolar lavage (BAL). Clinical features of AE are not easily 
distinguished from those of other infectious diseases (C-reactive  
protein level increase and pulmonary infiltrates)57 (Figure 1). 
A greater effort should be made (for example, by performing a 
bronchoscopy with BAL to exclude infectious causes) to reach a 
diagnosis of certainty before the patient’s condition gets worse. 
AE is burdened with a high mortality rate. Therapies used are 
non-invasive ventilation58, parental fluids, antibiotics, high-dose  
steroids, and morphine. The use of immunosuppressant drugs is 
debated56.

Figure 1. Chest computed tomography showing diffuse ground 
glass during acute exacerbation of idiopathic pulmonary 
fibrosis. Bilateral and diffuse radiographic ground glass opacities 
in a case of acute exacerbation of idiopathic pulmonary fibrosis,  
a) upper lobes and b) middle-lower lobes involvement.

The most common symptoms experienced in advanced IPF are  
dyspnoea and cough, which are treated with opioids. Dyspnoea 
leads to anxiety. Therefore, another important goal to pursue  
is the treatment of anxiety and depression. These conditions have 
clinically significant symptoms in up to 30% and 50% of the  
cases, respectively59. Depressive symptoms are an important  
predictor of quality of life60. Depression and anxiety treat-
ments have not been studied in IPF, and more and more evidence 
comes from other populations. The symptoms of depression and  
anxiety may be alleviated with a strategy of supportive care. 
These interventions include appropriate analgesia, smoking ces-
sation, oral opiates to control cough and dyspnoea, supplemental  
oxygen, and pulmonary rehabilitation59,61. In addition, diminu-
tion of the side effects related to antifibrotic medication could 
improve the anxiety that comes from the chronic illness. Reduced  
physical activity is common in IPF and other chronic respiratory 
conditions and is an important predictor of mortality62. Decondi-
tioning is due to multiple reasons, including exertional dyspnoea 
and symptoms like dry cough that discourage activities. During 
exercise, the limitations are multifactorial, but a hallmark clinical 
sign among patients with IPF is the reduction in oxygen satura-
tion caused by a ventilation/perfusion mismatching, oxygen diffu-
sion limitation, and low mixed venous oxygen content63. It should 
be noted that patients completing short-term interventions see 
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improvements in exercise capacity, dyspnoea, and quality of life. 
Dowman and colleagues recently demonstrated clinically impor-
tant improvements in the 6-minute walk test (6MWT), general  
symptoms, and health-related quality of life following exercise64. 
Lower baseline 6MWT distance and worse baseline symptoms 
were associated with greater benefit64. Future studies are needed 
to define the optimal format and duration of pulmonary reha-
bilitation for patients with IPF, but given IPF pathophysiology,  
clinical course, and the robust data of exercise for health ben-
efits, pulmonary rehabilitation supervised programmes should be  
recommended as standard care for patients with IPF59,63.

Using drugs to reduce dyspnoea and cough should be another 
appropriate strategy to reduce anxiety55. The opioid morphine is one 
of the drugs commonly used with a centrally acting pain-relieving 
effect. It operates by inhibiting the central perception of dyspnoea, 
which lowers the feelings of anxiety and fear. The local effect on 
opioid receptors in the respiratory tract lowers the level of sensory 
input to the perceptual areas, which directly affects the central 
perceptual processing and thus the total sensation of dyspnoea65.  
Kohberg and colleagues showed that the major adverse event was 
constipation but that respiratory depression, the most feared side 
effect, was not observed in any of the studies65. It also seemed that 
central mechanisms for dyspnoea were more important in IPF than 
local intra-bronchial mechanisms. Finally, morphine seemed to 
have an effect both at rest and during exercise.

Patients with IPF often spent 15% of their last 6 months of life at 
the hospital. The majority of them also die there. The most probable 
reason for this result is the lack of EOL discussions, care plans as 
well as limited use of palliative care services and home hospice care 
for non-malignant diseases. These patients need support to deal 
with their chronic disease and help them face their symptoms. Pal-
liative care would be helpful for psychological support and would 
bring great comfort to these patients.

Invasive diagnostic techniques in idiopathic 
pulmonary fibrosis: focus on cryobiopsy
Another open issue is the time spent to reach final diagnosis.  
There is often an important time-lag between the appearance of 
the symptoms and the final diagnosis. Furthermore, although 
the radiological pattern of UIP is used in the diagnosis of IPF, 
not all patients with IPF have a UIP pattern on chest computed  
tomography scan. The typical radiological UIP pattern requires 
the presence of sub-pleural basal predominance of reticular  
abnormality and honeycombing with or without traction bron-
chiectasis. Based on current guidelines, a definite radiological 
diagnosis of IPF requires the presence of honeycombing, the more 
specific feature of UIP1. HRCT features of honeycombing are  
clustered cystic air space, usually of comparable diameters  
(3–10 mm, occasionally larger) in overlap lines, mainly sub-pleural 
and characterized by thick and well-defined walls1.

In addition, when the radiological picture is not typical, a  
histological diagnosis should be considered. Histological UIP  
pattern is characterized by the following four criteria: evidence  
of marked fibrosis/architectural distortion, honeycombing in a  
predominantly sub-pleural/paraseptal distribution, presence of 

patchy bits of lung parenchyma caused by fibrosis, and presence 
of fibroblast foci1.

However, owing to disease severity, patient comorbidities, or  
lack of patient consent, the histological confirmation of IPF  
through an open lung biopsy is often not possible. Therefore, in 
some reference centres, a new diagnostic procedure has been 
employed over the last few years, namely cryobiopsy performed 
through broncoscopy. This procedure yields larger tissue samples 
than conventional transbronchial biopsy (TBB), which increases 
the probability of reaching a diagnosis of ILD (either IPF or  
non-IPF) in selected patients. Regardless of how the histological 
confirmation is reached, it should be remembered that the diag-
nosis of IPF requires the presence of an idiopathic UIP pattern  
and the exclusion of all known causes (connective tissue disease 
such as rheumatoid arthritis or scleroderma and drugs-related 
causes)1.

Making a diagnosis of IPF requires a multidisciplinary approach 
integrating clinical profile, radiological appearance, laboratory 
data and, when those data are inconclusive, invasive procedures 
to reach histological findings1. Pulmonologists have developed 
several types of procedures ranging from less invasive ones, like 
BAL and endobronchial biopsy, to more invasive ones, like TBB 
with conventional forceps or cryoprobes (c-TBB), transbron-
chial needle aspiration, endobronchial ultrasound, trans-thoracic 
biopsies (computed or ultrasound-guided), and medical thoracos-
copy, including surgical lung biopsy (SLB). Currently, in most  
patients with IPF, it is thought that a combination of clinical  
profile, HRCT scan features, and laboratory tests may lead to  
satisfactory diagnostic results66 (Figure 2). Given the new treat-
ment possibilities, it is important to carefully weigh the risks and  
benefits of the diagnostic tools. Genetic markers—like telomer-
ase reverse transcriptase (TERT) mutations, Mucin 5B (MUC5B) 
polymorphisms, TOLLIP locus conferring susceptibility, and  
genes encoding surfactant protein—have been detected in familial 
and also sporadic cases of IPF14,67. These markers are present in 
small numbers of patients and their use is not yet consolidated. 
Diagnosis may also be reached by using clinical evolution such 
as functional decline, laboratory tests, or imaging features chang-
ing during follow-up which may clarify or modify the previous 
diagnosis68. Although BAL helps in the diagnostic process and  
allows clinicians to recognize inflammatory patterns narrowing 
the differential diagnosis and excluding other possible causes of  
ILD, it is not specific. TBB still has a controversial role: Berbescu 
and colleagues demonstrated that UIP hallmarks (patchy fibrosis, 
honeycombing, and fibroblastic foci) may be identified in TBB  
samples69. TBB usefulness was confirmed by Tomassetti and  
colleagues, but the study showed that the predominant his-
topathological pattern in IPF was the indeterminate pattern70.  
Therefore, the indeterminate pattern associated with consistent 
clinical and radiological findings helped in establishing a final  
diagnosis of IPF. Because of the small size of the biopsy sam-
ples, TBB possesses high specificity but low sensibility. More 
recently, c-TBB has been introduced to obtain larger samples of 
lung tissue71. The samples obtained usually have a size of between 
40 and 50 mm2 and a maximum diameter of between 5 and  
7 mm71. Inter-observer variability in UIP pattern recognition is  
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Figure 2. Typical high-resolution computed tomography 
pattern of usual interstitial pneumonia. a) patchy, predominantly 
peripheral, sub-pleural and bibasal reticular abnormalities, traction 
bronchiectasis and bronchiolectasis, and irregular septal thickening 
associated with honey combing, b) coronal CT section showing 
bronchiectasis and bronchiolectasis in the bibasal zones.

Figure 3. Lung cryobiopsy specimen from a man with a 
histopathological usual interstitial pneumonia pattern. a) and 
b) patchy fibrosing pattern is readily apparent at scanning power 
microscopy; c) numerous fibroblast foci are also readily identifiable 
(histological section kindly provided by Alberto Cavazza).

low because samples are retrieved without crash artefacts and con-
tain peripheral structures of the secondary pulmonary lobules72 
(Figure 3). In the near future, immunohistochemical analysis  
with markers such as heat shock protein 27, MUC5B, β-catenin, 
and fascin may be carried out on these samples and will provide  
useful information on IPF background67. The procedure is per-
formed with the aid of fluoroscopy and under deep sedation/ 
general anaesthesia, and patients are intubated with an orotracheal 
tube or a rigid bronchoscope. Complications are limited and the 
most common one is pneumothorax (in 8–22% of the cases)73,  
especially when biopsies are obtained just beneath the pleura. The 
30-day mortality is 1.9%73, major bleeding is less than 1%, and 
other complications (air embolism and AE of fibrotic lung disease) 
are rarer74. To prevent major bleeding, most bronchoscopists use 
bronchial blockers (for example, Fogarty balloon)72. The extent 
of complications depends on the operator’s confidence and exper-
tise with the procedure. This finding is really relevant compared 

with the rate and type of complications associated with SLB. SLB 
can lead to prolonged air leak and persisting pain75. SLB is also  
associated with a significant rate of AEs, which eventually lead  
to a high mortality rate at 90 days76. Because of this, patient  
selection is critical, and if patients are carefully selected, morbidity/ 
mortality rates are much lower than in unselected patients77.  
The value of c-TBB in combination with BAL profiles might 
be considered in a multidisciplinary diagnostic discussion and  
thereby allow SLB to be avoided78. The problem remains in the 
interpretation of the histological specimens obtained by cryo-
biopsy, which requires experienced pathologists. In real life, it  
would be best to refer the most complex cases in centres with the 
best skilled professionals.
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Conclusions and perspectives
In the last three years, the major drug regulatory agencies (the  
European Medicines Agency and the US Food and Drug Admin-
istration) approved the use of two important drugs: pirfenidone 
and nintedanib. However, IPF management remains difficult  
because of poor prognosis and because available therapies 
are not a definite cure but only decrease IPF progression. It is  
therefore a priority to get a diagnosis as soon as possible in order 
to gain access to current therapeutic options in early disease 
stage. We also look forward to seeing the results of many ongoing  
phase II and III clinical studies79 which evaluate combinations of 
drugs already approved (pirfenidone and nintedanib) or new drugs 
that act against matrix deposition.

There is also a growing need for real-life studies that are proven 
to be useful in clinical practice. Future methodologies should aim 
at decreasing the use of SLB and developing semi-invasive or  
invasive procedures like c-TBB together with new diagnostic  
measures (biomarkers, genetic features, and lavage microbi-
ome) and a more precise interpretation of HRCT scan67. Disease 
progression is unpredictable and most patients often fail to 
discern disease course variability. For these reasons, a stand-
ardized symptom score could be introduced in order to allow  
clinicians to assess the level of disease progression and refer 
patients with IPF to early evaluation for palliative care to improve 
their outcomes and quality of life80. In recent years, we have 
seen the development of IPF registries, like the one developed in  
the US by O’Brien and colleagues81 (IPF-PRO) or the German  

registry proposed by Behr and colleagues82, to improve understand-
ing in natural history, its impact on patients and current practices  
in the diagnosis and care of patients with IPF. Last but not least, 
these registries will remain a repository of samples for future 
research.
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