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Abstract 

Background:  

Since the latest 2017 French guidelines, knowledge about idiopathic pulmonary fibrosis has 

evolved considerably.  

Methods:  

Practical guidelines were drafted on the initiative of the Coordinating Reference Center for 

Rare Pulmonary Diseases, led by the French Language Pulmonology Society (SPLF), by a 

coordinating group, a writing group, and a review group, with the involvement of the entire 

OrphaLung network, pulmonologists practicing in various settings, radiologists, pathologists, 

a general practitioner, a health manager, and a patient association. The method followed the 

"Clinical Practice Guidelines" process of the French National Authority for Health (HAS), 

including an online vote using a Likert scale.  

Results:  

After a literature review, 54 guidelines were formulated, improved, and then validated by the 

working groups. These guidelines addressed multiple aspects of the disease: epidemiology, 

diagnostic procedures, quality criteria and interpretation of chest CT scans, lung biopsy 

indication and procedures, etiological workup, methods and indications for family screening 

and genetic testing, assessment of the functional impairment and prognosis, indication and use 

of antifibrotic agents, lung transplantation, management of symptoms, comorbidities and 

complications, treatment of chronic respiratory failure, diagnosis and management of acute 

exacerbations of fibrosis.  

Conclusion: 

 These evidence-based guidelines are intended to guide the diagnosis and practical 

management of idiopathic pulmonary fibrosis.  

 
 

  



Introduction 
 

Idiopathic pulmonary fibrosis (IPF) is the most common form of chronic idiopathic interstitial 

lung disease (ILD) in adults within the broad group of ILDs. It is a chronic, irreversible 

disease of unknown cause, characterized histologically by an excess of fibroblasts and 

extracellular matrix in the lung. It occurs mainly from the age of 60, and is limited to the 

lungs. The histopathological and/or radiological presentation of IPF is similar to that of usual 

interstitial pneumonia (UIP). The evolution is chronic and progressive, with possible acute 

exacerbations. The list of acronyms repeatedly used in this text is presented in Table 1. 

 

In France, its prevalence is estimated at 8.2 per 100,000 inhabitants (i.e. about 5500 patients), 

and its annual incidence at 2.8 per 100,000 inhabitants (i.e. about 1800 new cases per year) 

[1]. It is therefore a rare disease according to the European definition. 

 

In France, the diagnosis and management of IPF is based on a National Reference Center for 

Rare Lung Diseases, OrphaLung (national coordinating reference center, constitutive 

reference centers), and regional Expert Centers within the framework of the National Rare 

Disease Plan. Physicians, researchers and patients who want to learn more about these 

structures are invited to consult the Web-site “maladies-pulmonaires-rares.fr/” [2]. This 

network is part of the "RespiFil" rare disease care network (www.respifil.fr), dedicated to rare 

lung diseases, that brings together three reference centers and their regional centers: the 

RespiRare Reference Center for Rare Respiratory Diseases in Children, the OrphaLung 

Reference Center for Rare Lung Diseases in Adults and the PulmoTension Reference Center 

for Severe Pulmonary Arterial Hypertension. 

 

Since the publication in 2017 of the first update of the French guidelines for the diagnosis and 

management of IPF [3], new data have been published on several important features of IPF 

and are taken into account in this second update: 

 

_ Radiological diagnostic criteria; 

 

_ Advances in genetics and indications for genetic testing; 

 

_ Identification of risk factors for exacerbation such as pollution; 

  

_ Better consideration of comorbidities including malnutrition, frailty, emphysema; 

 

_ Better assessment of the risk of bronchial cancer; 

 

_ Experience and data from registers with regard to treatments; 

 

_ Definition and management of progressive non-IPF pulmonary fibrosis. 

 

 

The incidence of IPF increases with age, and the disease typically appears insidiously during 

the 6th or 7th decade of life [4,5]. IPF rarely appears before the age of 50: the youngest 

patients are likely to later show signs of connective tissue disease (CTD), which is subclinical 

when the diagnosis of IPF is made [6]; they may also carry familial IPF [7]. IPF is more 

common in men than in women (sex ratio of 1.5−1.7) and a history of smoking is found in 

70−75% of patients [8]. The main other risk factors are listed in Table 2 [9]. 



 

 

 
 

The diagnosis of IPF should be considered in any patient with chronic exertional dyspnea, 

cough, bilateral dry crackles (velcro type) at the lung bases and/or nail clubbing, this clinical 

picture occurring in an unexplained manner, in the absence of warning signs that would guide 

the diagnosis towards a systemic disease [10]. More rarely, the disease may be revealed by an 

acute exacerbation [11]. 

 
 



 

 

Methods 
 

Responsibility of the groups 

 

This document written by French IPF specialists is an update of the French guidelines for the 

diagnosis and management of IPF published in 2013 and 2017 [3,12], based on a critical 

review of the literature published later in this field. It results from the coordinated efforts of a 

coordinating group, a writing group and a review group set up on this occasion. 

 

The document was written in compliance with Good Clinical Practice (GCP) guidelines, 

according to the "Clinical Practice Guidelines" process of the French National Authority for 

Health (HAS) [13]. The tasks of the coordinating group were to submit the drafting and 

validation protocol to the SPLF and Revue des Maladies Respiratoires (RMR), to conduct a 

systematic review and a synthesis of the literature, to draft a first version of the document 

intended to the writing group, to organize and ensure the smooth running of the drafting and 

validation protocol and to submit the guidelines validated by the writing and review groups to 

the SPLF and RMR for publication. 

 

The tasks of the writing group were to assess the first version of the document drafted by the 

coordinating group, to assess guidelines using a scale ("I agree", "I hesitate," "I disagree"), to 

identify the items to be revised, to propose suggestions on the form and content, and to 

validate the document to be submitted to the review group. 

 

The tasks of the review group - consisting of pulmonologists practicing in University Hospital 

Centers (excluding Expert Centers), General Hospital Centers, or in the private sector, 

specialized radiologists, and pathologists specialized in thoracic diseases - were to assess 

using a scale ranging from 1 (total disagreement) to 9 (total agreement) all the addressed 

themes and corresponding guidelines in the document submitted by the coordinating group. 

The votes were conducted electronically and analyzed anonymously. A guideline proposal 

was included in the guideline text submitted for opinion to the review group if it was 



approved by at least 80% of the members of the writing group. The rating had to be based on 

the synthesis of the data published in the literature (attached to the questionnaire), and the 

reader experience in the field. The members of the review group could only answer the parts 

of the questionnaire that felt within their area of expertise. 

 

Composition of the groups 

 

Coordinating group: Vincent Cottin (Lyon), Philippe Bonniaud (Dijon), Jacques Cadranel 

(Paris), Bruno Crestani (Paris), Stéphane Jouneau (Rennes), Sylvain Marchand-Adam 

(Tours), Hilario Nunes (Bobigny), Lidwine Wemeau-Stervinou (Lille). 

 

Writing group: coordinating group extended to all the heads of the constitutive centers of the 

Reference Center and Expert Centers for Rare Lung Diseases (see Appendix 1): Emmanuel 

Bergot (Caen), Élodie Blanchard (Bordeaux), Arnaud Bourdin (Montpellier), Cécile 

Chenivesse (Lille), Annick Clément (Paris), Emmanuel Gomez (Nancy), Anne Gondouin 

(Besançon), Sandrine Hirschi (Strasbourg), François Lebargy (Reims), Charles-Hugo 

Marquette (Nice), David Montani (Le Kremlin Bicêtre), Grégoire Prévot (Toulouse), 

Sébastien Quetant (Grenoble), Martine Reynaud-Gaubert (Marseille), Mathieu Salaun 

(Rouen), Olivier Sanchez (Paris), and Raphaël Borie (Paris). 

Review group: expanded to the physicians below:  
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Diagnosis 

 

IPF mainly appears after the age of 60, with a male predominance [14,15]. The clinical signs 

of IPF are not specific, and the diagnosis is often made (too) late. 



 

The initial presentation combines exertional dyspnea with progressive onset, and non-

productive cough; bilateral dry crackles (dry, inspiratory, reproducing the noise of "velcro", 

velcro type) are almost constant and appear early [16,17], and are associated with radiological 

signs of fibrosis [18]. Nail clubbing is present in almost 50% of cases but lacks specificity 

[19]. Weight loss or impaired general condition are rarer but associated with a poor prognosis 

[20]. Cyanosis and signs of right ventricular failure are only observed at an advanced stage. 

 

In the absence of treatment, the disease progresses to chronic respiratory failure and death. 

Precapillary pulmonary hypertension (PH) is often present at an advanced stage, in particular 

when emphysema is associated. The presence of an UIP pattern on the CT scan and/or 

histopathological examination is mandatory to make the diagnosis of IPF. 

 

In practice, the presence of IPF should be suspected in adults with newly diagnosed ILD of 

apparently unknown etiology when the following signs are present: 

 

_ Crackles at both lung bases; 

 

_ Unexplained pattern of symptomatic or asymptomatic bilateral pulmonary fibrosis 

on chest X-ray or CT scan; 

 

_ Typically observed in a subject over the age of 60, who is most often a man. 

 

 

A comparable clinical picture can be observed more rarely in middle- aged adults (age 

40−60), especially in case of family history of pulmonary fibrosis or clinically undiagnosed 

CTD [10]. 

 

Radiological and histopathological criteria for a positive diagnosis IPF is a fibrosing ILD of 

unknown cause, associated with an UIP pattern on the CT scan (Table 3) and/or 

histopathological examination (Table 4) [10]. Indeed, according to international guidelines, 

the positive diagnosis of IPF is based on the following combination of criteria [10,21]: 

 

1. Ruling out other possible causes of ILD (e.g., environmental exposure at 

work or at home, CTD or vasculitis, drug toxicity),  

And one of the following two criteria: 

 

2. UIP pattern on the CT scan (Table 3), 

 

Or 

 

3. Specific combination of CT and histopathological patterns. 

 

Examples of CT patterns are shown in Figs. 1 to 6, and examples of histopathological 

patterns in Figs. 7 to 10. 

 

A diagnostic algorithm is shown in Fig. 11.When no lung biopsy is performed, the diagnosis 

may be made in the presence of idiopathic ILD (in the absence of any associated extra-

respiratory manifestation and etiological context), if the high-resolution chest CT scan shows 

an UIP pattern (Fig. 1). 



 

When a lung biopsy is performed, the diagnosis of IPF is made based on a combination of the 

chest CT scan pattern and the lung biopsy showing an UIP pattern (Fig. 12). In all cases, it is 

essential to take into account the clinical context, because it determines a priori the likelihood 

of a diagnosis of IPF, the potential usefulness and feasibility of a biopsy, and in some cases 

allows proposing, within the context of a multidisciplinary discussion (MDD), a "provisional 

working diagnosis" to guide the management (see dedicated section). These criteria are 

almost identical to those recently proposed by the Fleischner Society [22]. 

 

In all cases, the other forms of ILD should be ruled out to make the diagnosis of IPF, in 

particular those related to an environmental, including occupational, exposure, a drug or a 

systemic disease, especially CTD. 

 

It should be noted that the reproducibility of the identification of honeycombing, even by 

radiologists expert in ILD, is relatively low, in particular when emphysema is present [23]. 

Similarly, the interradiologist reproducibility to identify an UIP pattern is moderate [24]. 

 

 
 

For patients with a probable UIP pattern on the CT scan, lung biopsy is not mandatory to 

make the diagnosis of IPF with a high level of confidence if the MDD concludes that there is 

no more likely differential diagnosis, and that the clinical context is highly suggestive (e.g., 

male gender, age over 60 and a history of smoking). However, a biopsy is recommended by 

international guidelines, when it can be performed without increased risk, if these conditions 

are not met [25]. Monitoring the evolution is important to confirm or rule out the diagnosis of 

IPF in all cases where it is initially made only as a provisional working diagnosis, in particular 

if no lung biopsy was performed. 

 

 



 
 

 

 
 

 



 

Methods for performing and contribution of the chest CT scan 

 

 

A high-resolution chest CT scan is mandatory to confirm the diagnosis of IPF. It allows 

optimally assessing the topography of the lesions. The technical conditions for performing 

this examination are presented in Table 5 [10,26]. The radiological diagnosis of IPF is 

essentially based on images obtained by volume chest CT scan. Its yield in detecting all 

anomalies, even subtle or focal, is superior to the sequential acquisitions. 

 

Cardinal signs of IPF on the chest CT scan 

 

Honeycombing consists of small cystic air spaces with a homogeneous diameter (3−10 mm, 

sometimes up to 25 mm) and thick walls. It is usually associated with fine reticulations and 

subpleural traction bronchiectasis or bronchiolectasis [27] (Fig. 1, Fig. 2). Honeycombing 

(Fig. 1, photographs B and D) often corresponds to the stacking of multiple layers of 

subpleural cysts, but a single-layer arrangement is possible, and it can then be difficult to 

differentiate honeycombing from paraseptal emphysema or traction bronchiolectasis [23]. The 

inter-observer agreement level in the identification of honeycombing is low [28,29], the 

disagreements most often concern other subpleural lesions leading to comparable patterns 

(e.g., traction bronchiolectasis, paraseptal emphysema or subpleural cysts) [29]. Using sagittal 

or coronal CT reconstructions may be helpful. 

 

Traction bronchiectasis and bronchiolectasis (Fig. 2, photographs C and D) are a key feature 

of pulmonary fibrosis, the appearance of which varies from a discreet irregularity in the walls 

of the bronchi/ bronchioles to marked dilations of pseudo-varicose veins [30−33]. They are 

usually peripheral/subpleural, and associated with honeycomb cysts [10]. Peripheral 

bronchiolectasis should be present to discuss a probable UIP pattern on the CT scan. 

 

Ground-glass opacities are defined by areas of increased lung parenchyma density without 

obliterating the bronchial walls and pulmonary vessels [27]. It is important to be able to 

distinguish "pure" ground-glass opacities from those superimposed on a finely reticulated 

pattern [34]. The former are uncommon in UIP and their presence in a patient with IPF should 

suggest an acute exacerbation (Fig. 1 image E) [35,36]. In contrast, ground-glass opacities 

superimposed on a finely reticulated pattern ("texture" or "heterogeneous” ground glass) are 

suggestive of parieto-alveolar fibrosis and may be observed in IPF in the absence of acute 

exacerbation. The coexistence of bronchiectasis/bronchiolectasis allows differentiating these 

two situations [34]. 

 

In about 50% of cases, the CT scan [21,37] shows a characteristic UIP or probable UIP 

pattern, allowing making the diagnosis of IPF if the examination is performed by a 

pulmonological and radiological team experienced in the field of ILD and in a compatible 

context. In other cases, imaging is not characteristic and the diagnosis cannot be confirmed 

without performing a lung biopsy. Sometimes a pattern suggestive of another diagnosis on the 

CT scan may correspond to true UIP on the lung biopsy. 

 

 

 

 

 



 
 

Classification of CT patterns 

 

 

International guidelines recommend to classify the CT images into four distinct categories, 

referred to as "UIP pattern" (Fig. 1), "probable UIP pattern" (Figs. 2 and 3), "indeterminate 

for UIP pattern" (Figs. 5 and 6), and "pattern suggestive of another diagnosis" (Fig. 13) [10]. 

The terms "aspect", "appearance", or "pattern" are synonymous. 

 

 In an idiopathic context, the positive predictive value of an UIP pattern on the CT scan is of 

90−100% [38−41]. However, not all patients with IPF have a typical UIP pattern on the CT 

scan [40−42]. 

 

Usual interstitial pneumonia pattern 

 

On the CT scan, IPF is characterized by an UIP pattern. Images showing basal and subpleural 

honeycombing are needed to confirm the diagnosis of UIP [10] (see Fig. 1, photographs B and 

D). It may be associated or not with peripheral traction bronchiectasis or bronchiolectasis (a 

few millimeters from the pleura; see Fig. 2, photographs C and D). UIP predominates in the 

subpleural and basal regions, although a lesser involvement of the upper lobes may be seen. 

More rarely, the cranio-caudal distribution of the lesions appears relatively uniform [43,44]. 

 

 

The involvement may be asymmetrical in up to 25% of cases [45] and UIP may be associated 

with mediastinal lymphadenopathy [46], with a poor prognosis [47]. Ground-glass opacities 

may be observed, but they are not predominant and are usually superimposed on discrete 

reticulations. More rarely, calcified, ossified micronodules are found within areas of fibrosis; 

this pattern, referred to as dendriform ossification when extended, is more common in UIP 

(29%) than in other fibrosing pulmonary diseases [48]. A pattern of pleuroparenchymal 



fibroelastosis at the apex is sometimes observed [49]. The permissible proportions of these 

rare or atypical patterns are not well established, as cases may be classified as having UIP/IPF 

during the MDD. UIP may be revealed by an acute exacerbation or coexist with emphysema. 

 

 

 
 

Probable usual interstitial pneumonia pattern 

 

In the previous version of the international guidelines, a peripheral reticular pattern 

predominating at the lung bases but not associated with honeycombing features on chest x-ray 

was considered a “possible UIP pattern" [21]. However, recent studies have shown that the 

probability of observing a histopathological picture of UIP is very high in patients with a 

"possible UIP" pattern on the CT scan according to the 2011 criteria [50] in the clinical 

context of IPF [44,51−54]. Therefore, the "possible UIP" category has been removed, and the 

patterns previously classified as "possible UIP" are now classified as "probable UIP pattern" 

or "indeterminate for UIP pattern". The peripheral reticular pattern predominating at the lung 

bases associated with peripheral traction bronchiectasis/bronchiolectasis should be considered 

“probable UIP” [10] (Figs. 2 and 3). As in UIP, the ground-glass opacities may be seen in 

probable UIP, but they are not predominant. 

 

 

 

 

 



 
 

 

The final diagnosis during the MDD will be IPF in the vast majority of patients with a 

"probable UIP" pattern on the CT scan in a suggestive clinical context, once the 

histopathological results and the other criteria have been taken into account, and especially 

when the lesions are more extensive. 

 

Indeterminate for usual interstitial pneumonia pattern 

 

It is now established that atypical radiological patterns are observed in about 30% of subjects 

with a histopathological picture of UIP [55]. Therefore, fibrosis that is not associated with 

criteria for UIP or a "probable UIP” pattern on the CT scan, and without signs suggesting 

clearly another diagnosis, should be classified as indeterminate for UIP patterns. For example, 

this may be lesions distributed without subpleural predominance and apico-basal gradient, or 

the coexistence in the same patient of several different patterns (Figs. 5 and 6). 

 

The indeterminate for UIP category also includes a subgroup of patients in whom the CT scan 

shows very limited discrete subpleural reticulations, without definite signs of fibrosis, 

suggesting early UIP. 

 



In this context, the presence of Velcro crackles should be investigated on auscultation and the 

fact that the subpleural opacities do not represent gravity-dependent atelectasis should be 

checked on the CT scans acquired with the patient placed in procubitus position and at 

maximum inspiratory apnea. 

 

Patterns suggestive of another diagnosis 

 

Some fibrosing lung lesions are clinically suggestive of IPF while associated with CT features 

suggestive of another diagnosis (Fig. 13). They may include a bronchocentric distribution of 

fibrosis in the upper lobes or a diffuse mosaic pattern, including a three-density pattern, 

strongly suggestive of hypersensitivity pneumonitis (HP) [56], a fibrotic retraction from the 

hilum to the superior and posterior region suggestive of sarcoidosis, extended ground-glass 

opacities sparing the subpleural areas, suggestive of fibrosing non-specific interstitial 

pneumonia (NSIP). 

 

More rarely, the CT scan shows an UIP or probable UIP or indeterminate for UIP pattern, but 

other findings of the assessment are suggestive of another diagnosis. 

 

 

 

 
 

Fig. 4. Pleuroparenchymal fibroelastosis pattern at the apex (A−D, arrowheads), and probable usual interstitial 

pneumonia pattern at the lung bases (E−H) on the CT scan (parenchymal window). I, J: presence of additional 

ground-glass opacities during an acute exacerbation of fibrosis. 

 

 

 
 

 

 

 

 

 

 



 
 

 

CT patterns associated with acute exacerbations 

 

On the CT scan, patients with acute exacerbations show bilateral pure ground-glass opacities, 

possibly associated with consolidations, superimposed on the previous features of fibrosis 

(Fig. 1, photograph E). Such features are highly suggestive of an acute exacerbation and, if no 

prior CT images are available, they may support the diagnosis of underlying IPF if the clinical 

context allows it. 

 

Guideline 1. It is recommended to make the diagnosis of IPF in patients with an usual 

interstitial pneumonia pattern on the CT scan, including in particular the presence of 

honeycombing, in an appropriate clinical context, after ruling out other causes of usual 

interstitial pneumonia. 

 

Place of lung biopsy 

 

The diagnosis of IPF may be made when a radiological (Table 3) and/or histopathological 

pattern of UIP (Table 4) is present in an idiopathic context. When the radiological pattern is 

not that of UIP, the diagnosis of IPF can only be made if the combination of the radiological 

and histopathological patterns discussed during the MDD concludes to UIP [21]. 

 



 
 

 
 

Fig. 5. Indeterminate for usual interstitial pneumonia (UIP) pattern on the CT scan. Presence of reticular 

opacities and traction bronchiectasis, absence of honeycombing. The lesions are not distributed as in UIP 

(absence of apico-basal gradient). 

 

 

 

 



 
 

 

 
 

Video-assisted thoracoscopic lung biopsy 

 

Conditions for performing video-assisted thoracoscopic lung biopsy The decision to propose 

video-assisted thoracoscopic (VATS) lung biopsy is left to the clinicians’ discretion at the end 

of the MDD, and should take into account the assessment of the potential risk of the biopsy 

[57,58], the age, the presence of comorbidities, the stage, pulmonary function tests (PFT), the 

progression of ILD, and potential therapeutic consequences. It should not be performed in an 

emergency situation in a patient with progressive ILD [59] and after the age of 75 [60]. The 

contraindications are shown in Table 6 and the technical conditions in Table 7. The biopsy 

should be performed and analyzed by an experienced team (pulmonologist, thoracic surgeon, 

pathologist).  

 

The biopsy sites (at least two in two different lobes) are discussed beforehand with the 

radiologist and the surgeon. The biopsy may confirm the diagnosis of UIP or show other 

patterns such as NSIP or HP. The biopsy also allows performing a mineralogical analysis. 

 

Diagnostic yield 

 

VATS lung biopsy is the reference method in patients who can tolerate single-lung 

ventilation. Surgical biopsy via thoracotomy is no longer performed. The risks of surgical 

lung biopsy may exceed its benefits in patients with respiratory failure or significant 

comorbidities. The decision to perform or not the biopsy should therefore be made on a case-

by-case basis, depending on the overall clinical condition of the patient [10]. It is important to 



collect multiple fragments in two or three different lobes because the histopathological 

findings may vary from one lobe to another, or even show discordant features (e.g., 

coexistence of UIP features in one lobe and fibrotic NSIP in another lobe; the prognosis is 

then that of UIP, and the diagnosis that of IPF).  

 

 

 
Fig. 6. Indeterminate for usual interstitial pneumonia (UIP) pattern on the CT scan suggestive of early UIP. 

Presence of predominantly subpleural and basal reticular opacities (arrowheads), in the absence of any sign 

incompatible with this diagnosis and without honeycombing. 

 

 

No published study has compared the outcome of patients with suspected IPF and a non-UIP 

radiological pattern, who underwent or not VATS lung biopsy [10]. However, 26 studies have 

assessed the diagnostic yield of VATS lung biopsy based on the conclusions of the MDDs 

[61−86]. All of these studies included patients with ILD of unknown etiology, without 

excluding those who showed an UIP pattern on the chest CT scan. The yield, sensitivity and 

specificity of VATS lung biopsy would be 92.7%, 91% and 58%, respectively [87]. 

 

The meta-analysis of the unweighted data indicates that VATS lung biopsy provides usable 

samples in 100% of cases, which is probably not the case in daily practice [10]. The 

proportion of VATS lung biopsy allowing making an accurate diagnosis (i.e. the diagnostic 

yield of the method) is high - 88.2% of cases on average (26 studies) - the result being 



considered unclassifiable in a minority of cases (11.8%; 26 studies). The final diagnosis is IPF 

in about one-third of cases (31.9%), and the examination allows identifying many other 

potentially treatable etiologies of ILD (infection, sarcoidosis, HP, eosinophilic pneumonia, 

lymphangioleiomyomatosis, cryptogenic organizing pneumonia, vasculitis) [10]. 

 

The iatrogenic risk is low if the disease is at an early stage and if emergency biopsies are 

excluded. The initial hospital mortality is 1.7%, and then reaches 2.4% and 3.9% at 30 days 

and 90 days, respectively [57]. Some deaths are probably due to the progression of the 

underlying disease because the mortality specifically associated with the procedure is lower 

(mean: 1.7%). No deaths have been observed in many studies, suggesting that the procedure-

associated mortality may depend on variables specific to the operating center, such as the 

selection of eligible patients. Other complications observed include exacerbations (mean: 

6.1%), bleeding (0.8%), severe hemorrhage (0.2%), persistent air leak (5.9%), respiratory 

infections (6 0.5%), neuropathic pain (4.5%), and delayed healing (3.3%) [10]. 

 

The actual effect of VATS lung biopsy can only be estimated with a very low level of 

confidence due to the experimental design of the studies analyzed, the variable sample sizes 

and the risk of selection bias due to the inclusion of non-consecutive patients. 

 

Overall, the risk/benefit ratio of VATS lung biopsy appears favorable in most patients with 

newly diagnosed ILD of uncertain etiology in whom the CT scan shows an indeterminate for 

UIP pattern of ILD or supports another diagnosis [10]. In addition, the confirmation of the 

diagnosis is associated with other benefits that are more difficult to quantify, related to the 

possibility of better specifying the prognosis, stopping diagnostic explorations and starting 

treatment adapted to the disease. In patients with a probable UIP pattern, the usefulness of the 

biopsy depends on the clinical probability of IPF [10]. 

 

However, since the benefit of VATS lung biopsy is not clearly demonstrated, the decision 

should be based on the conclusion of the MDD. On the other hand, in patients showing an 

UIP pattern on the CT scan, the risk/benefit ratio of VATS lung biopsy is clearly unfavorable: 

the probability of making a diagnosis other than UIP is low, and the contribution of VATS 

lung biopsy is limited to a confirmatory role [10]. 

 

Very often, VATS lung biopsy is not performed (contraindication, high iatrogenic risk, patient 

refusal) while the CT scan only shows an indeterminate for UIP pattern or a pattern 

suggestive of another diagnosis, or even a probable UIP pattern associated with a low clinical 

probability: it is then not possible to definitely diagnose IPF according to international 

guidelines [10]. If the diagnosis of IPF is the most likely, a provisional so-called "working" 

diagnosis is made, based on the decisions made during the MDD. It has been shown that 

clinicians make this working diagnosis in case of provisional diagnosis made with high 

confidence (estimated between 70% and 90%) [88].  

 

Histopathological criteria for usual interstitial pneumonia  

 

The characteristic histopathological criterion for UIP (Figs. 7−10) is the presence, on low 

magnification microscopy, of disseminated (sparse) areas of dense fibrosis that disorganizes 

the lung architecture, often taking a honeycomb microscopic appearance, and alternating with 

areas of preserved or less affected parenchyma [10].  

 

 



 
 

Typically, the involvement predominates in the subpleural and paraseptal parenchyma. 

Inflammation is usually mild, consisting of disseminated lymphoplasmacytic infiltrates, 

associated with hyperplasia of type 2 pneumocytes and bronchial epithelium. The fibrotic 

areas are mainly composed of dense collagen deposits, and disseminated convex subepithelial 

foci of fibroblasts and myofibroblasts (called fibroblastic foci) are also usually observed. The 

honeycomb microscopic appearance is that of fibrotic air cysts often lined by bronchiolar 

epithelium and filled with mucus and inflammatory cells. Metaplasia of interstitial smooth 

muscle fibers is usually observed in areas of fibrosis and in honeycombing. The UIP pattern 

may be asserted when all these anomalies are observed, in particular honeycombing, the 

presence of which is however not mandatory if all the other typical features are present. 

 

UIP should be differentiated from NSIP, that is characterized by mutilating diffuse fibrosis 

with a uniform appearance and a comparable time to onset in different areas. Fibroblastic foci 

are exceptional in NSIP. Honeycombing, when present, is usually moderate. Inflammation is 

variable in intensity, but usually more severe than in UIP. The sparing of the subpleural 

spaces, the presence of an inflammatory process in the bronchioles and/or increased fibrosis 

around the bronchioles, the presence of repair buds of organizing pneumonia, commonly 

observed in NSIP, are useful findings to rule out the diagnosis of UIP. 

 

 

 

 

 



 
 

 
 

 

 
 

 



 
Some characteristic histopathological features may help to confirm or rule out other 

differential diagnoses such as HP (e.g., distribution centered on the bronchioles, lymphocytic 

bronchiolitis, extensive peribronchiolar metaplasia, poorly delineated non-necrotizing 

granulomas of peribronchiolar interstitial tissue), an acute exacerbation of IPF, or acute 

interstitial pneumonia (hyaline membranes), a scarring form of fibrosing cryptogenic 

organizing pneumonia (COP) (predominance of the organizing pneumonia pattern), 

pneumoconiosis (e.g., asbestosis, significant dust spots, silicotic nodule), sarcoidosis (marked 

presence of well-delineated non-necrotizing epithelioid granulomas), interstitial fibrosis 

associated with smoking (extensive respiratory bronchiolitis and subpleural and/or 

peribronchiolar eosinophilic collagen deposition with low cellular infiltration, without 

architectural distortion), and pleuroparenchymal fibroelastosis (predominant subpleural and 

intra-alveolar fibrosis with elastosis and visceral pleural fibrosis predominantly in the upper 

areas). 

 



 
 

The specificity of these features is variable, ranging from patterns strongly supporting a 

differential diagnosis to much less suggestive patterns, the significance of which should be 

compared with the data of the clinical, radiological and biological workup during the MDD 

[10]. 

 

Transbronchial lung cryobiopsy 

 

Standardized methods for the relatively recent transbronchial lung cryobiopsy (TBCB) 

technique have been proposed in 2018 by an international expert consensus, based on a 

systematic literature review [94]. TBCB aims to provide a minimally invasive alternative to 

surgical biopsy [95], with comparable indications (i.e., patients with a probable UIP or 

indeterminate for UIP pattern or a pattern suggestive of another diagnosis) [10]. 

 

The main complications of TBCB are pneumothorax and endobronchial hemorrhages, 

experienced by about 9% and 30% of patients, respectively (including moderate-to-severe 

hemorrhages in 4.9%) [85,87]. The risk of pneumothorax is increased in the presence of a 

histopathological UIP pattern, fibrotic reticulations on the CT scan and a biopsy site adjacent 

to the pleura. Hemorrhages can generally be controlled during fibroscopy (e.g., systematic 

deployment of an occlusion balloon) [94]. Persistent air leak is reported in 2% of patients 

[87]. The mortality rate at 30−60 days is 0.7% (compared to 1.7% after VATS lung biopsy) 

[87]. Other authors report a higher mean mortality rate (2−2.7%) [10,96]. Indeed, the 

procedure exposes to a risk of potentially life-threatening exacerbation of IPF [94,96], that 

remains difficult to quantify. 

 

The formal and relative contraindications of the technique are shown in Table 8 [94]. They 

are focused on the prevention of the hemorrhagic risk. For example, PH may increase this 

risk, and should be systematically assessed before performing TBCB when clinical or 

radiological warning signs are found. Age is not considered a limiting factor. However, the 

failure rate of the technique could be increased in case of severe obesity (body mass index 

[BMI] >35). 

 

 

 



 
 

 
 

 



The procedure should not be performed in case of rapid disease progression or high risk of 

exacerbation. Its contribution in patients with fibrosing ILD with deep respiratory functional 

impairment remains unclear [94]. 

 

The procedure is performed using an endotracheal tube or a rigid bronchoscope, under deep 

analgo-sedation, or even under general anesthesia. The distance to the pleura should be 

controlled by fluoroscopy. The biopsy should provide 3−5 specimens, each measuring about 5 

mm in diameter, taken in the lung parenchyma periphery, beyond the middle third, but 

remotely from the pleura (>1 cm) in order to limit the risk of bleeding and pneumothorax, 

respectively. The yield would be better when the samples are taken from different segments of 

the same lobe [97]. Such samples usually allow identifying easily the characteristic features of 

UIP [98] (Fig. 14). 

 

 

 

Diagnostic yield 

 

According to a systematic review followed by a meta-analysis, the mean diagnostic yield of 

TBCB in the assessment of ILD is 83.7%, with sensitivity and specificity of 87% and 57%, 

respectively; these figures reach 92.7%, 91% and 58%, respectively, with VATS lung biopsy 

[87]. 

 

No published study has compared the clinical outcome of patients who underwent or not 

TBCB [10]. However, several studies allow assessing the diagnostic yield of TBCB based on 

the conclusions of MDDs [84,85,90−92,99−109]. These studies included patients with ILD of 

unknown etiology, without excluding those showing an UIP pattern on the CT scan. The 

analysis of the unweighted pooled data indicates that TBCB provides usable samples in 96% 

of cases, and these samples allow making an accurate diagnosis in 83% of cases. Thus, TBCB 

allows making an accurate diagnosis in 80% of cases [10]. 

 

A multicenter prospective randomized trial that has included 65 patients with ILD whose 

diagnosis required a biopsy has investigated the concordance between the results of the 

analysis of the specimens taken by TBCB versus by VATS lung biopsy, both in terms of 

histopathological results (agreement of 70.8%) and MDD conclusions (agreement of 76.9%). 

Both methods lead to almost identical conclusions (agreement of 95%) when the diagnosis is 

made with a high level of confidence during the MDD after analysis of the specimens taken 

by TBCB. The analysis of surgical biopsies allows reclassifying TBCB that have led to 

uncertain or unclassifiable results with a high level of confidence (23%) [96]. However, 

another prospective study with a limited sample size (21 patients with ILD) has found an 

insufficient correlation (agreement of 38%) between TBCB and VATS lung biopsy [110]. 

TBCB would be poorly effective in differentiating UIP lesions from NSIP lesions [111]. 

Thus, it appears that the concordance between TBCB and VATS lung biopsy is high in case 

of suspected IPF and TBCB could be proposed as a first line only in centers trained in this 

technique [112]. 

 

A study has explored the place of TBCB in the diagnostic algorithm and suggested a 

diagnostic contribution comparable to that of surgical lung biopsy to achieve a diagnostic 

consensus during the MDD [84,109]. 

 



In the future, the diagnostic yield of minimally invasive biopsy techniques could be improved 

by coupling the histopathological examination with molecular analyzes (using an artificial 

intelligence algorithm), especially if the histopathological examination is not conclusive or 

shows unclassifiable fibrosis [93,113]. 

 

 
 

 
 

The expert consensus and international guidelines currently recommend that only experienced 

centers trained to manage its potential complications can perform TBCB [10,94]. 

 

Guideline 2. It is recommended to consider a lung biopsy in patients whose diagnosis of 

IPF remains uncertain at the end of the multidisciplinary discussion, in particular in the 

absence of a (definite or probable) usual interstitial pneumonia pattern on the CT scan. 

 

The decision to propose a biopsy is made in the context of a multidisciplinary discussion after 

assessment of the risk that depends on the age, the functional impact of the disease, the 

presence of comorbidities, and the evolution of interstitial pneumonia. 

 

Lung biopsy is usually performed by thoracoscopy, or possibly by cryobiopsy in some 

centers. 

 

 

 



Forceps transbronchial lung biopsy 

 

Forceps transbronchial lung biopsies (TBLB) during flexible bronchoscopy may show basic 

signs of UIP [10,89,90]. However, because of their small size, these samples do not allow 

assessing the lung architecture, expose to the risk of false negatives [90], and do not allow 

highlighting disseminated anomalies such as granulomas [10]. The risk of pneumothorax is of 

about 10% and persistent air leaks complicate the outcomes in about 6% of patients [10]. 

Forceps TBLB is not recommended for the diagnosis of IPF [10]. 

 

Recent studies suggest that the use of artificial intelligence programs applied to the analysis of 

molecular signatures identified in samples obtained by TBLB in patients with ILD would 

increase the probability of UIP or non-UIP [91−93]. 

 

Differential diagnosis 

 

The positive diagnosis of IPF requires ruling out other fibrosing ILDs of known or unknown 

cause [10,114]. They mainly include HP, lung diseases in a context of CTD/autoimmunity (in 

particular rheumatoid arthritis and systemic sclerosis), pneumoconioses (asbestosis, silicosis), 

drug-induced ILD, sarcoidosis (stage IV) and, with regard to idiopathic forms, NSIP and 

unclassifiable fibrosis (Fig. 15) [114−117]. 

 

Lists of inhaled antigens responsible for HP and agents associated with drug-induced lung 

disease are available on the Internet (see http://maladies-pulmonaires-rares.fr/1 or 

https://www.hplung.com/; www.pneumotox.com). 

 

These conditions are discussed based on the data from patient’s questioning, physical 

examination and imaging, and are generally little challenging for the differential diagnosis 

with IPF, except pulmonary asbestosis and chronic fibrosing forms of HP (including avian 

type), the radiological presentation of which is sometimes comparable to that of IPF. It is 

therefore essential to investigate the presence of environmental lung diseases. According to a 

study, a thorough environmental investigation and a new reading of biopsies may sometimes 

lead to reconsider the initial diagnosis of IPF for a chronic form of HP [118]. An assessment 

by an environmental consultant is useful. Patients should be questioned on their professional 

background and, in case of doubt, referred to a consultation specialized in occupational 

disorders. Standardized questionnaires and lists are useful to identify an occupational cause 

(asbestos) or an exposure to an organic antigen (see website http://maladies-pulmonaires-

rares. fr/2). 

 

An UIP pattern on the CT scan does not preclude its idiopathic or secondary nature. In some 

cases, fibrotic HP may have an UIP pattern that is not distinguishable from that of IPF. Three-

density patterns are specific to HP and virtually allow ruling out the diagnosis of IPF [56]. 

The presence of hypo-attenuation (or even mosaic) areas and centrolobular micronodules, and 

the absence of predominance at the lung bases are other guidance features supporting HP 

[119]. 
 

1http://maladies-pulmonaires-rares.fr/ckfinder/userfiles/files/documents-telecharger/ 

RPA/RPA%20causes%20PHS%202010.pdf 

2  http://maladies-pulmonaires-rares.fr/ckfinder/userfiles/files/documents-telecharger/ 

RPA/RPA%20causes%20PHS%202010.pdf 

 

 

http://maladies-pulmonaires-rares/
http://maladies-pulmonaires-rares/
http://maladies-pulmonaires-rares.fr/ckfinder/userfiles/files/documents-telecharger/
http://maladies-pulmonaires-rares.fr/ckfinder/userfiles/files/documents-telecharger/


 

Drug causes are relatively rare in UIP [120]. The potential identification of a cause of chronic 

ILD rules out the diagnosis of IPF. 

 

Published questionnaires are used to guide the clinical investigation aimed at identifying 

exposures in all types of environments (home, work, other places frequently visited) 

[121−123]. These questionnaires may be adapted to better understand cultural habits and 

geographical differences. The investigation should also explore exposures that are known risk 

factors for IPF (Table 2) [9]. 

 

The detection of specific circulating antibodies to highlight the potential involvement of an 

antigen, the responsibility of which would not have been suspected during the clinical 

investigation, is not very useful to rule out the diagnosis of HP and is not recommended. 

 

Once the causes of ILD ruled out, the diagnosis of idiopathic ILD is made, and it is then 

important to distinguish IPF from other forms of idiopathic ILD based on imaging and, if 

available, histopathological findings. In practice, the differential diagnosis of IPF mainly 

includes fibrosing NSIP, other idiopathic ILD, chronic HP, ILD with rough CTD and 

unclassifiable forms of idiopathic ILD. 

 

Guideline 3. In patients with suspected IPF, searching for evidence supporting a specific 

cause of interstitial lung disease is recommended, in particular an exposure to drugs, an 

inhaled antigen, mineral particles, connective tissue disease or systemic vasculitis. 

 

 



 

Laboratory workup 

 

ILD showing an UIP pattern on the CT scan and/or histopathological examination [124] may 

be the inaugural clinical manifestation of CTD or vasculitis [125,126]. 

 

When a diagnosis of IPF is suspected, the presence of extra-respiratory signs and auto-

antibodies suggestive of CTD should be investigated, especially if the patient is a woman 

and/or younger than 50 years. 

 

Laboratory workup for the detection of connective tissue disease or vasculitis 

 

The positive diagnosis of IPF requires ruling out other possible  causes of ILD, in particular 

CTD-associated ILD (CTD-ILD). A targeted laboratory workup is therefore mandatory but 

there is no consensus regarding what it should include. According to the 2018 international 

guidelines, only a few biomarkers should be systematically investigated, the other assays 

being performed on a case-by-case basis depending on the clinical orientation, or if anti-

nuclear antibodies are detected (e.g. suspected systemic sclerosis or vasculitis) (Table 9) [10]. 

An assessment of inflammatory myopathy is proposed, especially if the radiological and 

clinical presentation is suggestive (young subject, clinical, biological or electromyographic 

signs of dermatomyositis, acute or subacute onset, overlapping pattern of NSIP/organizing 

pneumonia on the CT scan), but some authors suggest to systematically detect anti-Jo1 

antibodies, or even other myositisassociated antibodies. 

 

A specialist’s opinion (e.g. rheumatologist, internist, dermatologist) is usually requested only 

when clinical or biological warning signs or atypical features of suspected IPF (e.g. female 

gender, age <50 years) are present. The presence of auto-antibodies without extra-respiratory 

manifestation is possible in IPF as in the general population (in particular anti-nuclear 

antibodies, rheumatoid factor). During the evolution, the appearance of signs, symptoms or 

serological abnormalities suggestive of CTD may lead to question the diagnosis of IPF. The 

presence of anti-neutrophil cytoplasmic antibodies (ANCA) is investigated because of their 

possible presence in IPF, the possible association of IPF with ANCA-associated vasculitis 

(microscopic polyangiitis), and the risk of developing vasculitis (alveolar hemorrhage, 

glomerulonephritis) in a patient with "IPF" and ANCA, including myeloperoxidase-specific 

ANCA [127]. 

 

The laboratory workup also includes parameters allowing detecting an extra-respiratory 

involvement, or even a telomeropathy: complete blood count, mean red cell volume, 

creatininemia, liver function tests. The presence of precipitins should be investigated in case 

of exposure to organic antigens or suspected HP. The presence of infectious agents should be 

investigated in case of doubt about infection, in particular by bronchoalveolar lavage (BAL; 

see below). The presence of a lymphoproliferative disease should be investigated (protein 

electrophoresis and immunoelectrophoresis, urinary immunofixation, cryoglobulinemia) in 

case of presentation suggestive of non-IPF ILD. 

 

 

 

 

 

 



 
 

 

 
 

Interstitial pneumonia associated with autoimmune features 

 

In the context of CTD-ILD, the lung involvement is often an inaugural, predominant, or even 

isolated manifestation, explaining the fact that the rheumatological diagnostic criteria are only 

partially met. It has been proposed to refer to these patients as "Interstitial Pneumonia with 

Autoimmune Features” (IPAF) but the clinical utility of this research definition remains to be 

confirmed [128]. 

 

 



 

Other additional tests useful for the diagnosis 

 

The proposed tests are listed in Table 10. 

 

Detection of specific markers 

 

A specific biomarker should ideally allow identifying IPF within other ILDs. Some 

biomarkers currently appear as potential candidates in this regard [10]: matrix metalloprotease 

(MMP)_7 (matrilysin-1) [129,130], surfactant protein D (SPD) [129], CA125 [131]. The use 

of chemokine ligand-18 (CCL-18) and Krebs von den Lungen-6 (KL-6) has also been 

proposed. However, these tests give an erroneous result in more than a third of patients, they 

are expensive, their availability is limited, and none is validated [10]. 

 

Guideline 4. In patients with suspected IPF, it is recommended to perform a laboratory 

workup, the negativity of which will support the diagnosis of IPF including: 

 

_ Antinuclear antibody testing (connective tissue diseases), anticyclic citrullinated 

peptide antibody testing, rheumatoid factor testing (rheumatoid arthritis), anti-

neutrophil cytoplasmic antibody testing (systemic vasculitis); 

 

_ And, depending on the clinical, biological, and radiological context: systemic 

sclerosis-specific antibody testing (anti-centromeres, anti-topoisomerase-1, anti-

U3RNP), myositis assessment (creatine phosphokinase, anti-synthetase antibodies and 

rare myositis-associated antibodies), anti-Sjögren syndrome antibody testing (anti-SSA), 

clinically oriented precipitin testing. 

 

Bronchoalveolar lavage 

 

The BAL technique should follow international guidelines [132] (Table 11). In particular, 

contraindications should be respected and performing BAL should be avoided if the 

respiratory status of the patient does not allow it. 

 

In IPF, the examination shows increased counts of neutrophils (>3%) or even eosinophils 

(>1%, but usually less than the neutrophil count). A lymphocyte profile (>30%) suggests a 

diagnosis other than IPF: sarcoidosis, HP, NSIP, CTD, drug-induced or radiation pneumonia, 

lymphoproliferative disease, organizing pneumonia [132−135]. 

 

The diagnostic contribution of the BAL is especially important when the radiological 

presentation is not that of UIP, if chronic HP is considered [21,136], or in case of exposure to 

asbestos for a mineralogical study. 

 

Diagnostic yield 

 

No published study has compared the outcome of patients in whom a cytological evaluation 

of the BAL fluid was performed or not [10]. However, several studies have described the 

distribution of the cell populations observed in the various types of ILD [133,137−143]. 

These studies have included patients with IPF and have variously assessed, according to the 

authors, the proportion of neutrophils, macrophages, lymphocytes, eosinophils, as well as the 

CD4/CD8 ratio. The cell counts have then been compared to those usually observed in other 



ILDs. Most studies have presented the results as a proportion of cell populations, but not as a 

positive or negative diagnostic value. Nevertheless, lymphocytosis >30% in the BAL should 

suggest HP and rule out the diagnosis of IPF [133]. Table 12 shows the mean proportion of 

cell populations in normal subjects and patients with IPF. The diagnostic yield of the 

CD4/CD8 ratio is low; this examination is not useful for the diagnosis of IPF. 

 

Regarding the differential diagnosis between IPF and other ILDs, the cytological analysis of 

the BAL has a low discriminating power due to the limited number of studies available, their 

small sample sizes and the wide range of mean values [10]. 

 

Although none of the included studies has reported complications associated with BAL, it is 

an invasive technique that requires time and resources, may be associated with adverse 

effects, and is uncomfortable in some patients [10]. Some experts think that the examination 

could (slightly) increase the risk of IPF exacerbation [144]. 

 

Overall, the benefit/risk ratio of the BAL appears favorable in patients with a probable UIP or 

indeterminate for UIP pattern or a pattern suggestive of another diagnosis, because the 

examination helps to identify or rule out some characterized etiologies (including eosinophilic 

pneumonia, sarcoidosis, infection) with limited disadvantages (complications, resources, 

costs). On the other hand, the risks exceed the expected benefit when an UIP pattern is seen 

on the CT scan. 

 

Guideline 5. In patients with suspected IPF, it is proposed to perform a bronchoalveolar 

lavage in the absence of an usual interstitial pneumonia pattern on the CT scan, and if 

the risk associated with the examination is considered low. 

 

Genetic testing 

 

At least 30% of patients with sporadic or familial IPF carry genetic variants associated with 

an increased risk of pulmonary fibrosis [145 −147]. However, identified mutations in the 

telomerase complex have also been identified in other ILDs [148−151]. 

 

Genetic variants are associated with an increased risk of fibrosis, but its presentation 

(phenotype) is varied (IPF, but also idiopathic NSIP, unclassifiable fibrosis, CTD-ILD, etc.). 

In a young subject with IPF (before the age of 60, and especially before the age of 50), a 

family or genetic form should be investigated. In the current state of knowledge, the 

management depends more on the presentation of the disease (IPF or not, in particular) than 

on genetic abnormalities, that is why the genetic forms of pulmonary fibrosis are still 

classified as IPF (and thus "idiopathic") when the radiological and/or histological diagnostic 

criteria are met. In other words, genetic variants are considered a risk factor rather than a 

cause. 

 

 

Familial pulmonary fibrosis 

 

Familial pulmonary fibrosis is defined by the presence of at lea two cases of pulmonary 

fibrosis in the same family [152], but any ILD, of known or unknown cause, may be familial 

and associated with a genetic disease. Between 2 and 20% of IPF are familial and they follow 

an autosomal dominant mode of inheritance [152]. Within an affected family, ILD is more 

common in men, smokers and elderly subjects. 



 
 

 

On the CT scan, familial ILD is most often characterized by an UIP or indeterminate for UIP 

pattern, and more rarely by a NSIP or organizing pneumonia pattern [153]. 

Histopathologically, UIP patterns are usually found, but unclassifiable forms or patterns of 

NSIP, HP or organizing pneumonia have been observed [153]. The progression profile of 

familial pulmonary fibrosis is comparable to that of sporadic forms [148,154]. 

 

The main genes involved in the onset of genetic pulmonary fibrosis are listed in Table 13 

[155]. No genetic factor consistently associated with sporadic IPF has been identified. 

 

 
 

Mutations in telomere-associated genes 

 

The telomerase complex catalyzes the addition of repeated DNA sequences at the telomeres, 

thus protecting chromosomes from shortening during mitosis. It consists of several proteins, 

including telomerase reverse transcriptase (TERT). Mutations in the TERT gene are most 

commonly found in familial fibrosis; these mutations induce various extra-respiratory [149], 

mucocutaneous (dyskeratosis congenita with nail dystrophy, localized skin hyperpigmentation 

and oral leukoplakia), hematological (myelosuppression, myelodysplasia, acute leukemia, 

anemia), hepatic (cirrhosis, portal hypertension) impairments, as well as cellular and humoral 

immune deficiencies, exudative retinopathy and a central neurological impairment. 

 

In case of mutation in the TERT gene, the occurrence of ILD depends on the age: absent 

before 40 years, it occurs in more than 60% of patients carrying mutations after 60 years 

[156]. Mutations affecting other components of the telomerase complex or interacting with it 

(referred to as telomere-associated genes) have been described in association with pulmonary 

fibrosis (RTEL1, PARN, RAF1, DKC1, TINF2, NOP10, NHP2, CTC1). Some types of 

familial emphysema are also related to mutations in genes involved in the telomerase 

complex. 



 

A mutation in telomere-associated genes is frequently associated with a decrease in telomere 

length measured on circulating leukocytes, but measuring this length does not allow 

diagnosing the mutation. Telomere shortening occurs physiologically with age [157], in case 

of exposure to tobacco or pesticides, and in many chronic diseases. In sporadic IPF, short 

telomeres may be observed in the absence of mutations in the telomere-associated genes 

[157]. 

 

 
 

No specific treatment is available for these types of fibrosis. In case of pulmonary fibrosis 

associated with a mutation in the telomere-associated genes, patients are advised to avoid 

respiratory, hepatic and medullary toxic agents, whether tobacco, environmental toxic agents 

or cytotoxic drugs for example. The consequences of genetic abnormalities on the response to 

treatment in IPF patients are not precisely known, but it has been shown that a mutation in a 

telomere- associated gene significantly increases the risk of mortality after lung 

transplantation, in particular due to cytopenia under immunosuppressants, especially 



azathioprine [158−160]. Myelodysplasia potentially associated with mutations in telomere-

associated genes also increases the risk of lung transplantation. Currently, the drug treatment 

recommended for patients with IPF associated with a mutation in a telomere-associated gene 

is identical to that for patients without a mutation. 

 

Other genetic abnormalities 

 

Adult-onset familial ILD may also be due to mutations in the genes encoding the surfactant 

proteins, SFTPC being the most commonly affected gene with an autosomal dominant 

transmission, or the SFTPA1, SFTPA2 (associated risk of cancer) or ABCA3 gene. The most 

common radiological pattern associates predominant ground glass, septal thickening, cysts in 

the upper regions of the lungs, and then later honeycomb lesions [161]. These mutations are 

more commonly reported in young patients. 

 

Pulmonary fibrosis has been described in some rare familial syndromes, such as Hermansky-

Pudlak syndrome, neurofibromatosis, and syndromes associated with heterozygous mutations 

in the NKX- 2 (TTF1) gene (ILD, hypothyroidism, neurological abnormalities, and 

poikiloderma). 

 

Genetic testing in patients with IPF or suspected IPF 

 

Indications for genetic testing of telomere- and surfactant-related mutations are shown in 

Table 14 [162]. 

 

The presence of mutations in TERT and TR for the telomere-associated genes (in case of 

suspected pulmonary fibrosis in telomeropathy) and in SFTPA1, SFTPA2, SFTPC and 

ABCA3 for the surfactant-related genes is often investigated. 

 

Performing a diagnostic test is not insignificant, especially psychologically and medically and 

legally, and it should be performed as part of a global management by a multidisciplinary 

team including a geneticist. In practice, it is performed in expert centers (Appendix 1). 

Obtaining a written informed consent is mandatory. Results should be provided in 

consultation and accompanied by a proposal for genetic counseling. A specialized genetics 

consultation is proposed. 

 

The approach to adopt in subjects related to a patient with a genetic form of IPF remains in 

the field of clinical research. The risk of transmitting a mutation in the TERT or TR gene for a 

first-degree relative is always less than 50% (risk of transmission of 50% multiplied by the 

disease penetrance). When the mutation is confirmed, the risk of developing pulmonary 

fibrosis is of 60% in men and 50% in women after 60 years [163]. The risk of associated 

extra-pulmonary manifestations is difficult to estimate. 

 

Guideline 6. In patients with suspected IPF, it is recommended to question them about 

the presence of a family history of ILD and to investigate the presence of clinical and 

biological signs supporting a genetic cause (age <50 years; hematological, hepatic or 

mucocutaneous abnormalities). 

 

Guideline 7. In patients with familial IPF or if there are clinical or biological findings 

suggesting a genetic cause, it is proposed to perform, during a dedicated consultation 

(possibly during a specialized genetic consultation), a genealogical tree and a molecular 



genetic analysis currently mainly focused on telomere- and surfactant protein-related 

genes. 

 

Diagnosis validation 

 

Multidisciplinary discussion 

 

The diagnosis of IPF is based on a synthesis of the clinical, radiological, respiratory 

functional, and possibly histopathological patterns, and it is made during a MDD. Ideally, it is 

conducted in a specialized center, especially in difficult cases (reference center or regional 

expert center for rare lung diseases [www.maladies-pulmonaires- rares.fr], or in a 

pneumology department experienced in ILD), if possible in the presence of each of the 

relevant specialists experienced in the field of ILD, and in connection with the attending 

pulmonologist. It integrates all of the available data and is focused in uncertain cases on the 

important clinical guidance characteristics such as the male gender, age over 60, the presence 

of crackles, the overall clinical probability of the diagnosis of IPF. 

 

It is important to better clarify the effective decision-making role of the MDD in patients with 

recently diagnosed ILD of unknown etiology, and clinical features suggestive of IPF. 

However, no published study has compared the clinical outcome of patients whose 

management was decided as part of a monodisciplinary assessment (or even by a single 

practitioner) with the outcome of patients assessed during a MDD [10]. The analysis of the 

pooled results of five studies that have compared the decisions taken on a monodisciplinary 

basis and those based on a MDD [121,164−167] has shown a median percentage of 

concurrent decisions of 70% [168], i.e. a moderate level of agreement. The MDD 

substantially reduces uncertainties and diagnostic errors in ILD patients, allows adjusting 

overdiagnoses and wrongly rejected diagnoses of IPF, improves decision reproducibility and 

the prognostic assessment of difficult cases [166,169,170]. These findings confirm that the 

MDD is the "gold standard" for the diagnostic decision [10]. In one study, a delayed 

management in a center experienced in ILD has been associated with a shorter survival [171]. 

 

However, the composition of the groups and working methods during the MDDs remain 

variable from one center to another, and their harmonization is recommended [172]. The 

relevance of the decisions made during a MDD is closely dependent on the level of expertise 

of the participants [170,173]. As such, prospective studies should compare the effect of the 

decisions made during a MDD with that of an early opinion in an expert center (reference 

center or expert center in France) [173]. 

 

Concept of "provisional working diagnosis" 

 

In many patients, a diagnostic certainty may not be achieved according to the current 

international criteria, although a diagnostic and therapeutic decision is needed. In this case, it 

is proposed to use the term of "provisional working diagnosis" of IPF, in the absence of any 

more likely differential diagnosis [174]. This choice is often based on a decision made during 

a MDD. An international survey of 400 pulmonologists has found that they accept the 

"working diagnosis" hypothesis with a sufficient level of confidence to delay the lung biopsy 

and prescribe antifibrotic treatment when the probability of the diagnosis of IPF ranges 

between 70% and 90% [88]. The concept of working diagnosis may be applied to diagnoses 

other than IPF. 

 



 
 

 

Follow-up of the “clinical behavior of the disease” 

 

When the initial diagnosis of IPF is not definite (provisional working diagnosis of IPF), 

important prognostic information is added in case of irreversible progressive worsening of the 

disease during the follow-up (concept of "clinical behavior of the disease; Table 15) 

[116,175]. The finding of an irreversible worsening increases the probability of the diagnosis 

of IPF. 

 

Unclassifiable interstitial lung diseases 

 

No accurate diagnosis can be made after the assessment and the MDD in 12% of patients with 

ILD seen in expert centers) [176−179]. An international cooperating group has recently 

proposed to define these unclassifiable forms of ILD by the absence of a main diagnostic 

hypothesis that can be used as a provisional working diagnosis (level of confidence ranging 

between 70% and 89%), or even as a diagnosis of near certainty (confidence level ≥90%) 

[180]. 

 

The prognosis of patients with unclassifiable ILD is intermediate between that of patients with 

IPF and that of patients with ILD due to another cause, with estimated 2-year survival rates of 

70−76% [178,179,181,182]. Factors for a poor prognosis include the age, the presence of 

Velcro crackles, a low FVC, a DLco less than the predicted value, a high fibrosis score or the 

presence of traction bronchiectasis on the CT scan [178,179,182]. 

 

Guideline 8. In patients with suspected IPF, it is recommended to make the diagnosis 

based on the integration of all the data available during a multidisciplinary discussion 

involving pulmonologists, radiologists and pathologists experienced in the field of 

interstitial lung disease. 

 

Guideline 9. In patients with suspected IPF, it is recommended to conduct the 

multidisciplinary discussion in coordination with an expert or reference center in order 

to facilitate the discussion of difficult cases and access to research. 

 

 

 

 

 

 

 

 



 
 

Prognosis and follow-up 

 

Initial assessment of the prognosis 

 

The disease course is usually chronic and progressive, with a risk of acute exacerbation. The 

data available suggest that a range of factors are associated with the increased IPF-related 

mortality (Table 16) [47,183−187]. 

 

A low weight at the time of the diagnosis and a weight loss (>5% of body weight) are poor 

prognostic factors [20,188]. 

 

 

The vital prognosis at 1, 2 and 3 years may be estimated using the GAP (Gender, Age, lung 

Physiology) calculator or the GAP score based on age, gender and impact on respiratory 

function (http://www.acponline. org/journals/annals/extras/gap/) [185,189]; Integrating the 

history of respiratory hospitalizations and change in FVC over 24 weeks in the GAP score 

(longitudinal GAP score) improves the prognostic assessment during the follow-up [190,191]. 

When the DLco is not available to calculate the GAP score, a fibrosis score based on the CT 

scan findings may provide the same prognostic information [192]. The composite physiologic 

index (CPI) score may be used to assess fibrosis severity regardless of the possible presence 

of emphysema [193]. These various features may be useful to assess the indication of lung 

transplantation. 

 

 

http://www.acponline/


 
 

The respiratory disability should also be assessed. The respiratory function decline is variable 

over time, even in a given patient, but it allows predicting the mortality [194]. The 

reassessment of PFT during the evolution has a prognostic value. 

 

Pulmonary function tests 

 

PFT at rest may be used to assess the functional impact (impairment) of the disease and 

contribute to the prognostic assessment. At rest, they show: 

 

_ A restrictive ventilatory disorder (decline in total lung capacity, associated with a 

slow decline in vital capacity); 

 

_ An early decline in DLco and transfer coefficient (DLCO/VA); it is often the only 

anomaly detected at the time of the diagnosis in the early forms of IPF; 

 

_ Normal PaO2 measurement at rest for a significant period of time; pulmonary gas 

exchange abnormalities are ideally assessed by determining the alveolo-arterial PO2 gradient 

under ambient air. 

 

In addition, exercise PFT show a reduced capacity to exercise that may be assessed by: 

 

_ The reduction in exercise capacity assessed using the walk distance during the 

6MWT or on a cycle ergometer (decreased maximum oxygen consumption and maximum 

power during exercise); 

 

_ The decrease in percutaneous oxygen saturation during exercise (decrease in SpO2 

>4%) during an exercise test, standardized or not, in particular during the 6MWT; 

 

_ Investigating exercise-induced hypoxemia, that is often absent at rest, or an increase 

in alveolo-arterial PO2 gradient during a functional test on a cycle ergometer, that may be the 

only respiratory function abnormality present initially. 

 

 



 

 

In therapeutic trials, as during the follow-up of IPF patients, the FVC is often used because its 

measurement is reproducible and its decline is related to the prognosis [195−198]. Exercise 

testing is particularly useful in case of poorly explained dyspnea (dyspneic patients with mild-

to-moderate pulmonary impairment) or if respiratory rehabilitation is considered [199,200]. 

 

Guideline 10. In patients with a confirmed diagnosis of IPF, it is recommended to assess 

the forced vital capacity and the diffusing capacity for carbon monoxide. 

 

Guideline 11. In patients with a confirmed diagnosis of IPF, it is proposed to also assess 

the total lung capacity, walk distance and pulse oxygen saturation during a 6 min walk 

test. 

 

Follow-up examinations and reassessment of the prognosis 

 

The follow-up of IPF patients allows identifying symptom worsening, monitoring disease 

worsening using PFT, initiating treatment, taking into account comorbidities, and considering 

lung transplantation. 

 

Examinations that are useful for the follow-up of patients with IPF are listed in Table 17 . 

There is no data available to recommend the frequency of chest CT scans during the follow-

up. It is proposed not to perform systematic chest CT scans more than once a year; non-

contrast low-dose CT scans are then performed with particular attention to the detection of 

common complications [201] with major consequences on the management, including the 

contraindication to transplantation (cancer, infections) [201]. There is no rationale for 

repeating it in patients whose respiratory condition or comorbidities would not allow treating 

an abnormality discovered on the CT scan. It is justified to repeat it in case of suspected acute 

exacerbation of IPF (without and then with contrast media injection) because it contributes to 

the diagnosis of this complication, in case of unexplained clinical change, clinically or 

radiologically suspected lung cancer, and during the evaluation for lung transplantation. 

 

As with any serious chronic disease, writing advance directives may be helpful. The 

appropriate time to address this issue varies from one person to another, and depends on the 

sensitivity of patients, physicians, and their relatives to this issue. 

 

The interval between follow-up visits may be of 3−6 months. These visits should take place in 

a specialized center (reference center, expert center or hospital department specialized in ILD) 

at least annually, or more closely in case of deterioration. Quarterly visits should be 

performed by the attending pulmonologist alternating with a specialized center, preferentially 

as part of a formal or informal care network involving the attending physician. 

 

Quality of life 

 

The decline in lung function is associated with a deterioration in quality of life (QoL) [202]. 

The QoL is rarely quantified outside of therapeutic trials. The King’s Brief Interstitial Lung 

Disease (KBILD) questionnaire is currently one of the most used and it is validated in French 

[203]. Changes in KBILD score of 5.5 for the psychological component, 4.4 for the dyspnea 

component, and 3.9 for the activity component are considered significant [204]. 

 



Guideline 12. In patients with a confirmed diagnosis of IPF, it is proposed to assess the 

prognosis as follows: 

_ At the time of the diagnosis, through the measurement of dyspnea severity, 

pulmonary function testing (forced vital capacity, diffusing capacity for carbon 

monoxide), the nadir of pulse oxygen saturation during the 6 min walk test, the body 

mass index, the extent of honeycombing on the high-resolution chest CT scan, the 

presence of signs of pulmonary hypertension on echocardiography, and using a score 

such as the GAP score 

_ During the follow-up, through the evolution of symptoms, the forced vital 

capacity, the diffusing capacity for carbon monoxide, the body weight, and possibly the 

presence of signs of pulmonary hypertension on echocardiography, and/or in case of 

worsening, signs of fibrosis on the chest CT scan. 

 

Guideline 13. In patients with a confirmed diagnosis of IPF, it is recommended to 

perform during the follow-up at least a physical examination, a respiratory function test 

including a measurement of the forced vital capacity and a measurement of the diffusing 

capacity for carbon monoxide every 3−6 months, and a 6 min walk test every 6−12 

months. 

 

Guideline 14. In patients with a confirmed diagnosis of IPF, it is proposed to perform a 

non-contrast chest CT scan at most once a year as part of a systematic follow-up. 

 

Guideline 15. In patients with a confirmed diagnosis of IPF, it is recommended to 

perform a chest CT scan in case of suspected acute exacerbation of IPF, unexplained 

clinical change, suspected bronchial cancer, and in case of assessment for lung 

transplantation. 

 

Guideline 16. In patients with a confirmed diagnosis of IPF, it is recommended to pay 

particular attention to the detection of lung cancer when a chest CT scan is performed. 

 

Guideline 17. It is proposed to ask patients with a confirmed diagnosis of IPF if they 

have written advance directives to specify their end-of-life wishes, and/or if they wish to 

discuss this subject or be accompanied to draft them. 

 

Anti-fibrotic medical treatments of IPF 

 

The methods and results of clinical trials that have shown the efficacy and safety of 

pirfenidone and nintedanib in the treatment of patients with definite diagnosis of IPF have 

been detailed in the previous version of these guidelines [3]: we will therefore limit here to 

recalling the main points of interest. 

 

Pirfenidone 

 

Pirfenidone3 has an antifibrotic effect by limiting the production of profibrotic growth factors, 

including TGF-beta-1, leading to the inhibition of fibroblast proliferation, myofibroblast 

differentiation, collagen and fibronectin synthesis, and extracellular matrix production [205]. 

It also has anti-inflammatory and anti-oxidant properties [205,206]. 

--- 

3  Esbriet_: laboratoire Roche - 30 cours de l’^ıle Seguin - 92650 Boulogne-Billancourt. 

 



 

Efficacy 

 

Studies conducted during the initial phases of clinical development of pirfenidone [207−211] 

have suggested that, at a dose of 1800 mg/day, it reduces the incidence of acute exacerbations, 

slows down the decline in vital capacity at week 36 [208] and slows down the decline in vital 

capacity and improves the progression-free survival (PFS) at week 52 [209]. 

 

The efficacy of pirfenidone has been further assessed in two phase III multicenter randomized 

controlled trials (RCTs): CAPACITY-1 (344 patients) and CAPACITY-2 (435 patients) 

[210]. Pirfenidone was given at a dose of 2403 mg/d or 1197 mg/d in CAPACITY-2, and at 

2403 mg/d in CAPACITY-1. Eligible patients had mild-to-moderate IPF (defined by a FVC 

≥50% and a DLco ≥35% of the predicted value) and walked at least 150 m during the 6MWT. 

The primary endpoint was the absolute difference in percentage of the predicted FVC at week 

72. 

 

The intent-to-treat analysis has shown discordant results for the primary endpoint: the 

difference was significant between the dose of 2403 mg/d of pirfenidone and the placebo in 

CAPACITY-2 but not significant in CAPACITY-1. The pooled analysis of the CAPACITY 

studies has shown the statistically significant superiority of pirfenidone at a dose of 2403 

mg/d over the placebo in terms of [210]: 

_ Decline in FVC after 72 weeks of treatment (_8.5% vs. 11%; p = 0.005); 

 

_ Percentage of patients with a degradation of the FVC ≥10% (21% vs. 31%; 

p=0.003); 

 

_ Mean walk distance during the 6MWT (_52.8 m vs. _76.8 m; p < 0.001); 

 

_ Duration of the PFS defined by the confirmed decrease ≥10% in the percentage of 

predicted FVC, the decrease ≥15% in the percentage of predicted DLco, or the death (HR: 

0.74; 95% CI: 0.57−0.96; p = 0.025). 

 

These differences are clinically relevant [196,212,213]. A metaanalysis of the two trials of the 

CAPACITY program [210] and a phase III trial [209] has confirmed the significant 

improvement in PFS under pirfenidone (HR: 0.70; p = 0.002) [214]. 

 

Another phase III, double-blind, placebo-controlled RCT, the ASCEND study, has compared 

the effect of pirfenidone (2403 mg/d) to that of the placebo, given for 52 weeks in 555 

patients [211]. The primary endpoint was the change in FVC or death at week 52. The 

eligibility criteria were similar to those of the CAPACITY program but modified to include a 

more homogeneous population of patients with a definite diagnosis of IPF and at high risk of 

progression. At baseline, the mean FVC and the DLco were respectively 67.8 § 11.2% and 

42% of the predicted value. Notably, 95% of patients had an UIP pattern on the CT scan and 

about 30% had undergone VATS lung biopsy. 

 

The results at week 52 have shown, under pirfenidone compared to placebo, a 47.9% decrease 

in the proportion of patients with a ≥ 10% decline in FVC or who died, and a relative 132.5% 

increase in the proportion of patients without decline in FVC (p < 0.001). The results were 

confirmed in a sensitivity analysis [215]. In addition, there was a reduction in the decline in 

walk distance during the 6MWT (p = 0.04), and a significant improvement in PFS (p < 0.001) 



under pirfenidone. There was no significant difference in terms of scores of dyspnea, all-cause 

mortality or IPF mortality [211]. 

 

Additional analyzes 

 

Several pooled analyzes of the CAPACITY and ASCEND trials (1247 patients) 

[211,216−219] have shown that, compared to placebo, pirfenidone (at the dose of 2403 

mg/day): 

 

_ Decreases by 48% the risk of mortality (HR: 0.52; p = 0.01), both in terms of all-

cause mortality (p = 0.01) and IPF-related mortality (p = 0.006) [211]. 

 

_ Reduces by 43.8% the proportion of patients who died or experienced a decline 

≥10% in predicted FVC, and increases by 59.3% the proportion of patients with no decline in 

FVC [216]; a benefit has also been observed in terms of PFS, 6MWT and dyspnea. The QoL 

has not been assessed in these studies. 

 

_ Reduces by 48% the relative risk of urgent unplanned hospitalization for respiratory 

causes over one year (7% versus 12%; p= 0.001), without reducing the frequency of all-cause 

urgent hospitalizations [217]. 

 

_ Is associated, after 12 months of treatment, with a slowing down of disease 

progression (defined by a decline ≥10% in the predicted FVC or a reduction ≥50 m in the 

6MWT distance or a reduction in hospitalization for a respiratory cause or in all-cause 

mortality; 17.0% versus 30.1%; p < 0.0001) [220]. The risk of mortality after one or more 

events confirming a progression was also reduced with pirfenidone (2.1% versus 6.3%; p = 

0.0002). 

 

_ Decreases dyspnea progression at 12 months as assessed by the median change in 

UCSD SOBQ (University of California San Diego  vShortness of Breath Questionnaire) score 

(9.2 versus 13.0 points;p = 0.009) in patients with GAP stage II/III IPF at baseline and in 

 those with a FVC <80% of the predicted value (8.5 versus 12.0 

points; p = 0.006) [219]. 

 

Long-term and/or real-life efficacy 

 

The open-label long-term follow-up of patients included in the CAPACITY trials has shown a 

mean decline in FVC by 144.3 mL/year, i.e. a decrease by 9.6% after 180 months compared 

to baseline, with a mean survival time under treatment with pirfenidone of 77.2 months [221]. 

The long-term effect of pirfenidone seems to be maintained in the RECAP study (extended 

open-label follow-up of patients who completed the CAPACITY trials) [222]. 

 

The sustained effect has also been observed in several observational studies conducted under 

usual university hospital practice conditions: the benefit seems to be particularly pronounced 

in patients with the most severe initial degradation of the FVC [186,223−234]. 

 

A pooled analysis of survival data of patients included in the CAPACITY, ASCEND, RECAP 

trials and those of patients with identical eligibility criteria included in a hospital database 

(Inova Fairfax Hospital database) has suggested that, compared to the best usual care, 

pirfenidone extends the mean survival by about 2.5 years (8.7 versus 6.2 years) [235]. 



 

 
 

A European multicenter prospective observational study has included 43 patients with IPF 

and persistent daily cough for at least eight weeks, who had not received any prior antifibrotic 

treatments, and has shown that after 12 weeks of treatment, pirfenidone decreased cough by 

34%, objectively assessed by a validated device (Leicester Cough Monitor) [236], without 

any significant improvement in QoL and anxiety measurements [237]. 

 

Safety and tolerance 

 

The tolerance of pirfenidone has been assessed in a pooled analysis of data from four RCTs 

(789 patients exposed to pirfenidone for a median time of 2.6 years, i.e. a cumulative 

exposure of 2059 patients-years) [238] and from a meta-analysis of 6 RCTs (1073 patients) 

[239] as well as prospective [8,232] and retrospective [186,229−233,240] multicenter 

observational studies. 

 

Compared to placebo, the most common adverse events (AEs) reported with pirfenidone are 

gastrointestinal events (nausea, dyspepsia, diarrhea, anorexia), and fatigue, dizziness, skin 

manifestations (photosensitivity, rash). They are almost always mild to moderate in intensity 

and rarely lead to treatment discontinuation. An elevation of transaminases (>3 times the 

upper limit of normal) has been reported in 2.7% of patients, with an adjusted incidence of 1.7 

per 100 patients-years of exposure [238]. These studies have not reported any treatment-

emergent AEs. 

 

In the longer term, the RECAP study has analyzed the safety data of 1058 participants 

exposed to pirfenidone for a mean time of 122 weeks (median: 88 weeks; mean dose: 2091 

mg/day), for a total of 2482 patients-years of exposure [221] (Table 18). IPF was the most 

common cause of severe treatment-emergent AEs (none of which were unexpected), 

treatment discontinuation and death. 

 



The prospective multicenter PASSPORT study [186,232] has included 1009 patients treated 

with pirfenidone under real-life conditions for a median time of 442 days and has shown the 

occurrence of a treatment-emergent AE in 73.4% of patients, the more common being nausea 

(20.6% of patients) and fatigue (18.5%). Treatment-emergent AEs led to treatment 

discontinuation in 28.7% of patients after a mean time of 99.5 days. A serious treatment-

emergent AE was observed in 5.5% of cases and 6 patients died. Treatment discontinuation 

was less frequent when the dose of pirfenidone was adjusted according to tolerance. 

 

A pooled analysis of the CAPACITY and ASCEND trials has shown a high prevalence of 

cardiovascular risk factors and treatments for cardiovascular diseases in these patients and, 

compared to placebo, the absence of any significant increase in the risk of major 

cardiovascular events and hemorrhages under pirfenidone (1.8% versus 2.9% and 3.7% versus 

4,3%, respectively) [241]. 

 

Conditions of use 

 

Pirfenidone has been granted a marketing authorization (MA) in most countries worldwide In 

France, pirfenidone has a MA since February 28, 2011 for treating mild-to-moderate IPF 

(FVC ≥50% and DLco ≥30%), at the recommended dose of 2403 mg/day (1 tablet of 801 mg 

or 3 tablets of 267 mg 3 times per day, taken with food). CYP1A2 inhibitors (fluvoxamine, 

grapefruit juice) as well as enzyme inducers (tobacco, omeprazole) should be avoided as they 

reduce treatment efficacy. 

 

The clinical experience of the long-term use of pirfenidone has confirmed the results of phase 

III RCTs in terms of safety and tolerance, with a treatment discontinuation rate of about 15% 

due to digestive or cutaneous AEs. Practical advice from this cumulative clinical experience 

greatly facilitates treatment acceptance, tolerance and observance (Table 19) [242]: for 

example, they allow limiting treatment discontinuation due to photosensitization in a very 

sunny region [240]. 

 

The management of digestive and cutaneous AEs associates a combination or a succession of 

measures, including dose reduction, temporary treatment discontinuation and use of 

symptomatic treatments. Individual dose adjustments allow optimizing the efficacy/tolerance 

ratio [243,244]. In October 2020, the French National Agency for the Safety of Medicines and 

Health Products (ANSM) has published a warning and new guidelines on the risks of drug-

induced liver injury associated with the use of pirfenidone [245]. This notice states that 

“Serious cases of drug-induced liver injury have recently been reported with ESBRIET 

(pirfenidone), some of which with a fatal outcome. 

 

Liver function tests (ALT, AST, bilirubin) should be performed before initiating treatment 

with ESBRIET (pirfenidone). Thereafter, a workup should be performed monthly for the first 

6 months of treatment and then every 3 months throughout treatment. 

 

A physical examination and liver function tests should be performed promptly in patients with 

symptoms suggestive of drug-induced liver injury such as fatigue, anorexia, right upper 

abdominal discomfort, dark urine or jaundice. 

 

An increase in transaminases may require a dose reduction, treatment interruption or a 

permanent discontinuation of treatment with pirfenidone. In patients with a significant 

increase in liver aminotransferases with hyperbilirubinemia or if clinical signs and symptoms 



of drug-induced liver injury are present, treatment with ESBRIET (pirfenidone) should be 

permanently discontinued” [245]. 

 

Nintedanib 

 

Nintedanib esylate4 is an inhibitor of tyrosine kinases (TKI) involved in pulmonary fibrosis, 

in particular TKs associated with the platelet-derived growth factor (PDGF), fibroblast growth 

factor (FGF) and vascular endothelial growth factor (VEGF) receptors [246,247]. It changes 

fibroblast biology in IPF patients (proliferation, migration, differentiation into myofibroblasts, 

extracellular matrix production) [247−250]. 

 

Efficacy 

 

The TOMORROW phase II RCT has shown that at a dose of 150 mg twice daily (BID), 

nintedanib was associated, after 12 months of treatment and compared to placebo, with a 

slower decline in lung function assessed based on the FVC, a decrease in the incidence of 

acute exacerbations and a stabilization of the QoL assessed using the Saint-George Hospital 

respiratory questionnaire (SGRQ) score [251]. 

 

The INPULSIS-1 and -2 phase III pivotal RCTs have included a total of 1066 patients and 

compared nintedanib (150 mg BID) to placebo for 52 weeks [252,253]. Eligibility criteria 

were: FVC ≥50% of the predicted value and DLco ranging between 30% and 79% of the 

predicted value; radiological pattern at least consistent with the diagnosis of IPF according to 

a central review; FEV1/FVC ratio ≥0.7 (without excluding patients showing an emphysema 

pattern on the CT scan). Patients at high risk of hemorrhage (history of hemorrhage, dual 

antiplatelet therapy, anticoagulant treatment), and those with a recent history of myocardial 

infarction or unstable angina were not eligible. The concomitant administration of 

corticosteroids at a stable dose (prednisone ≤15 mg/d or equivalent) was permitted. 

 

At baseline, patients had a mean FVC and a mean DLco of 80% and 47% of the predicted 

value, respectively. Notably, about 30% of participants had a possible UIP pattern on the CT 

scan with traction bronchiectasis without lung biopsy confirmation, preventing making 

formally the diagnosis of IPF according to international criteria, while most of these criteria 

would now correspond to probable UIP, reflecting a frequent situation in daily practice. 

 

The primary endpoint, i.e. the slope of the annual FVC decline rate, was significantly less 

with nintedanib than with placebo in both trials, with a mean difference of 109.9 mL/year (p < 

0.001) in the pooled analysis of both studies [253]. This beneficial effect on respiratory 

function was confirmed by the analysis of the relevant secondary endpoints (absolute change 

in percentage of predicted FCV, proportion of patients without decline in predicted FVC >5% 

or >10%). The two key secondary endpoints, i.e. the time to the first acute exacerbation of 

IPF diagnosed by the investigators and the SGRQ score, were statistically significant in the 

INPULSIS-2 trial, but not in the INPULSIS-1 trial, nor in the pooled analysis of both trials. 

However, the pooled analysis of the two trials focused on acute exacerbations suspected or 

confirmed by an adjudication committee has shown a significant decrease in events with 

nintedanib (HR: 0.32; p = 0.001). In terms of mortality, the analysis has suggested a non 

significant trend towards nintedanib (HR: 0.70; p = 0.14). 

-- 
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Additional analyzes 

 

A per-protocol analysis of pooled data from INPULSIS-1 and _2 has not shown any 

significant change in nintedanib efficacy in predefined subgroups [254,255]. 

 

 

 



A post-hoc analysis has shown that the effect of nintedanib is independent of the presence or 

the absence of emphysema and that treatment slows down the functional decline both in 

patients with a FEV1/FVC ratio >0.8 and in those with a FEV1/FVC ratio ≤0.8 [256], or with 

a FVC ≥90% of the predicted value. 

 

The analysis of the pooled data from the TOMORROW and INPULSIS trials has shown a 

non-significant trend towards a decrease in allcause mortality (HR: 0.70; p = 0.095) and in 

respiratory-related mortality (HR: 0.62; p = 0.078) [257]. 

 

The open-label extension study of INPULSIS (INPULSIS-ON) has shown that the slower 

FVC decline observed with nintedanib was maintained in the medium term (median follow-

up: 45 months, maximum: 68 months), regardless of baseline patient characteristics, including 

the percentage of the predicted FVC [258]. 

 

A phase IIIb exploratory RCT (113 patients) [259] has suggested that after six months of 

treatment, nintedanib (150 mg BID) is associated, compared to placebo, with a lower 

radiological progression of pulmonary fibrosis, objectively quantified using the QLF 

(Quantitative Lung Fibrosis) score, the evolution of which in IPF has been correlated with the 

progression of the respiratory impairment [260,261]. 

 

 

 

 
 

Several post-hoc analyzes of the pooled data from the INPULSIS trials have shown the 

following additional results: 



_ Disease progression and the effect of nintedanib (compared to placebo) are 

comparable between patients whose diagnosis of IPF is based on an UIP pattern on the CT 

scan and/or histopathological examination (68% of patients) and those only showing a 

probable UIP pattern on the CT scan (absence of honeycombing), without lung biopsy 

confirmation (32% of patients) [53,54]. 

 

_ The slower disease progression with nintedanib, compared to placebo, is evidenced 

by the more favorable evolution of several physiological parameters between baseline and 

week 52: proportion of patients with improved or no predicted FVC decline, proportion of 

patients with an absolute decline in predicted FVC ≥5% or ≥10%, the effect on FVC being 

independent of baseline DLco (>40% versus ≤40%) and the composite physiologic index 

(CPI; ≤45 versus >45); there is no significant difference between nintedanib and placebo with 

regard to the evolution of the predicted DLco, the CPI and the SpO2 [262]. 

 

_ The rate of FVC decline on the one hand, and the occurrence of exacerbations on the 

other hand, correlate with a significant impairment in QoL according to all or part of the 

assessment scales used in the INPULSIS trials. QoL impairment is particularly marked in 

patients with an advanced form of IPF at baseline (GAP II/III; DLco ≤40%, CPI >45, SGRQ 

score <40). The benefit of nintedanib compared to placebo is observed in this subgroup of 

patients, particularly in terms of SGRQ score [263]. 

 

The results of subsequent observational studies, that should be interpreted with caution in the 

absence of randomization, are consistent with those of the RCTs presented above [264−271]. 

 

Safety, tolerance 

 

The TOMORROW [251] and INPULSIS [253] trials have shown that the main AEs 

associated with nintedanib are digestive and dose-dependent AEs: diarrhea (>60% of 

patients), nausea (>20%) and vomiting, and elevated transaminases. Most of these AEs were 

mild or moderate and led to permanent treatment discontinuation in less 5% of cases. 

Digestive AEs could be promoted by a low BMI, an impaired general status and the 

administration of maximum doses of nintedanib, while prednisolone could limit the onset of 

diarrhea [272]. 

 

Extended open-label follow-up studies of patients included in the TOMORROW and 

INPULSIS (INPULSIS-ON) trials suggest that this safety profile remains stable in the long 

term (median exposure duration of about 45 months in INPULSIS-ON) [257,258,273]. 

 

A study has retrospectively analyzed the pooled data from TOMORROW and INPULSIS 

according to the baseline level of cardiovascular risk of patients, distinguishing high-risk 

patients (history of major cardiovascular event [MACE] and/or presence of ≥1 cardiovascular 

risk factor(s); 90% of patients), and low-risk patients (absence of MACE and cardiovascular 

risk factor). No significant difference was observed between nintedanib and placebo in terms 

of MACE incidence in participants with a low-to-moderate baseline risk. Similarly, no 

difference was observed for myocardial infarction and other ischemic heart diseases, assessed 

separately [274]. 

 

 

 

 



 
 

Observational studies have not shown any unexpected data regarding drug tolerance or safety 

[264−271]. 

 

Conditions of use 

 

Nintedanib has been granted aMA for the treatment of IPF in most countries worldwide. In 

France, the MA has been obtained on January 16, 2015, and nintedanib is reimbursed for 

treatment of mild-to-moderate forms of IPF (FVC ≥ 50% and DLco ≥ 30%). The 

recommended dose is 150 mg BID, 12 h apart, taken with food. 

 

Digestive AEs, including diarrhea, are manageable in practice using a strategy combining 

dose reduction, or even temporary discontinuation of nintedanib, and symptomatic treatment 

(rehydration, antidiarrheal, antiemetic treatment; Table 20) [275]. Except in patients with 

severe intolerance, after symptom resolution, treatment may be resumed at a reduced dose of 

100 mg BID or at the maximum recommended dose of 150 mg BID. Dose adjustments most 

often allow continuing treatment, and would be more often needed in patients with slight 

build [276]. Liver enzyme levels should be measured before initiating treatment and then 

periodically during its administration. Due to its mode of action (VEGF receptor inhibition), 

nintedanib should be used with caution in patients at increased risk of hemorrhage 

(hemorrhagic history, dual antiplatelet therapy, anticoagulant treatment) or gastrointestinal 

perforation. The concomitant administration of ketoconazole significantly increases the 

exposure to nintedanib, while that of rifampicin decreases it. 

 

 

 

 



In practice 

 

The comparison of the main practical features of pirfenidone and nintedanib is shown in 

Table 21. 

 

Antifibrotic treatment (by either molecule) improves patient survival in cohort- and register-

based studies [277−281]. Safety data from observational studies are comparable to data from 

clinical trials. 

 

No study has assessed whether pirfenidone or nintedanib may cause healing problems in case 

of surgery. The hemorrhagic risk related to the anti-angiogenic activity of nintedanib is poorly 

understood in case of surgery. In practice, most teams temporarily discontinue antifibrotic 

treatment shortly before and up to about three weeks after scheduled major surgery; the 

practice varies according to lung transplantation teams (in one study, treatments were 

maintained until transplantation without any particular complication) [282]. 

 

In addition, many new drugs are currently being assessed [283,284]: in this respect, in case of 

failure of or intolerance to approved drugs, or in circumstances other than the MA of 

approved drugs, it is important to refer patients to study sites (reference centers, expert 

centers) to consider inclusion in these studies, including in studies assessing the effect of 

combined treatment with pirfenidone and nintedanib or other dual therapies. 

 

When to initiate treatment? 

 

There is currently no specific guideline regarding when antifibrotic treatment should be 

initiated. In practice, most experts initiate it as soon as the diagnosis of IPF is confirmed. In 

asymptomatic patients or in patients with preserved respiratory function at the time of 

diagnosis, an initial observation time before treatment initiation is sometimes proposed 

because, at this stage, the AEs associated with treatments may exceed their clinical benefits. 

However, it has been shown that even in patients with preserved lung function, the disease 

irreversibly worsens, at the same rate, and treatments have the same benefit on FVC decline 

[254,285,286]. 

 

In the post-hoc analysis of the CAPACITY and ASCEND trials, the effect of pirfenidone on 

the score of dyspnea was significant compared to placebo in the subgroup of patients who 

had, at the time of randomization, a FVC ≤ 80% or a GAP score II-III, but not in patients with 

a FVC > 80% or a GAP score I [285]. In the post-hoc analysis of the INPULSIS trials, 

nintedanib was associated with a smaller increase in SGRQ score for the QoL in the treated 

group compared to the placebo group in patients who had, at the time of randomization, a 

FVC ≤ 70%, but there was no difference between nintedanib and placebo in patients with a 

FVC > 70% [254]. These findings suggest that the effect of treatment on QoL deterioration 

and dyspnea worsening is observed in patients whose disease is accompanied by a functional 

limitation, and may participate in the therapeutic decision. There are insufficient data to 

recommend treatment initiation in patients with FVC < 50% of the predicted value and/or 

DLco < 30% of the predicted value, but the data available suggest that treatment efficacy 

would be comparable [220,273,287−298], and the indication may be discussed during a 

MDD. 

 

 

 



The choice of first-line treatment (pirfenidone or nintedanib) takes into account the 

parameters shown in Table 21, in particular with regard to tolerance, drug interactions and 

comorbidities. The clinicians’ experience and preference of patients informed of the expected 

benefit (including for dyspnea and QoL) and possible AEs of treatments are also taken into 

account in the decision. 

 

Guideline 18. In patients with a confirmed diagnosis of mild-tomoderate IPF (defined by 

a forced vital capacity ≥50% of the predicted value and a diffusing capacity for carbon 

monoxide ≥30%), it is recommended to propose treatment with an antifibrotic agent 

(pirfenidone or nintedanib). 

 

_ This treatment should be initiated and monitored by a pulmonologist 

experienced in the diagnosis and treatment of IPF and requires regular monitoring of 

clinical tolerance and liver biology. 

 

_ The patient should not smoke during treatment with pirfenidone. 

 

Guideline 19. It is recommended to treat IPF as soon as the diagnosis is made, taking 

into account the individual assessment of the expected benefit and risks of treatment. 

 

Treatment combinations 

 

Combined treatments with pirfenidone and nintedanib, or even this dual therapy 

supplemented by one of the new antifibrotic agents being studied, is one of the main avenues 

for improving IPF treatment [299]. 

 

However, in the absence of sufficient data, the pirfenidone-nintedanib combination is not 

currently recommended outside of a clinical research setting. 

 

Two studies have assessed the pharmacological interactions between these two agents 

[300,301], and have not shown any significant pharmacokinetic interaction between 

nintedanib and pirfenidone when given in combination. The clinical effects of dual therapy 

have been tested in two trials, including a RCT [302,303]. As the safety profiles of both drugs 

are similar, an additive effect is expected on the risk of AEs, including gastrointestinal and 

liver disorders. These data are too preliminary to recommend the combination of nintedanib 

and pirfenidone in clinical practice. It is currently being studied in the PROGRESSION-IPF 

trial [304]. 

 

What to do in case of disease progression under antifibrotic treatment? 

 

In the current state of knowledge, the best approach to adopt in case of disease worsening 

despite the use of antifibrotic treatment remains unknown: 

 

_ The disease pathophysiology and data with a low level of evidence suggest that 

treatment continues to be effective, even if insufficient to fully stabilize the disease [218]. It is 

therefore legitimate to continue treatment without change if it is well tolerated. 

 

_ It is possible to switch from one antifibrotic agent to another, but without being able 

to predict the tolerance of new treatment, and in the absence of data showing that this switch 

may be clinically beneficial. 



 

_ Treatment combination is likely to be less well tolerated than monotherapy, with no 

certainty of benefit, and is not currently recommended. 

 

These three approaches are the subject of an ongoing therapeutic trial [304]. 

 

 
 

 

 
 

Non-recommended antifibrotic treatments 

 

An unfavorable conclusion has been issued against many agents assessed as antifibrotic 

treatment in patients with IPF, due to insufficient efficacy and/or a proven excess risk of 

harmful effects. Therefore, their prescription is not recommended, or even it is recommended 

not to use them, respectively. The findings supporting these recommendations were presented 

in detail in the previous version of these guidelines [3]. We will therefore solely mention them 

(Table 22) [305−331] and briefly recall a few points of particular interest, in particular the 

risks associated with treatments the use of which is not recommended. 

 

Triple therapy combining prednisone, azathioprine and N-acetylcysteine exposes to the risk of 

a significant increase in overall mortality and unplanned hospitalizations compared to 

placebo, with no significant difference in terms of respiratory function measured through the 

FVC [327]. 

 

Oral corticosteroids not exceeding 10 mg per day of prednisone are sometimes proposed for 

their effect on cough when it is disabling (see below) [332]. High-dose corticosteroids are 

proposed in case of acute exacerbation (see below) [21]. It should be noted that in therapeutic 

trials that have validated the use of pirfenidone and nintedanib (see above), the use of low 

doses of prednisone (<15 mg/d) was possible in combination with these drugs; the a posteriori 



analyzes have not shown any interaction with the beneficial effect of these agents and have 

not suggested the existence of a benefit associated with corticosteroids themselves. 

 

Compared to placebo, warfarin is associated with excess mortality and a high incidence of 

AEs, with no benefit on disease progression [330]. This excess risk is not related to an 

increase in hemorrhagic events. Vitamin K antagonists also have a deleterious effect on 

survival when used in an indication other than IPF [331]. There is no data available on the 

effect of direct oral anticoagulants in IPF. 

 

Among endothelin-1 receptor A and B antagonists, bosentan [305,306] and macitentan [307] 

have shown insufficient efficacy, while ambrisentan is explicitly contraindicated due to an 

AE, compared to placebo, in terms of time to death or respiratory function worsening and a 

higher rate of hospitalizations for respiratory complications [329]. 

 

The INSTAGE randomized trial has assessed the effect of the combination of nintedanib (150 

mg BID) with sildenafil (20 mg x 3 times/ day), compared to nintedanib alone, in IPF patients 

with a DLco ≤ 35% of the predicted value, and has not shown any significant difference in 

SGRQ score at week 12 (primary endpoint) or in dyspnea [309]. 

 

Angiotensin-converting enzyme (ACE) inhibitors and angiotensin II receptor antagonists are 

not useful for the management of IPF, but their prescription is not a problem if they are 

indicated for a comorbidity. 

 

Guideline 20. In patients with a confirmed diagnosis of IPF, it is recommended not to 

initiate treatment with oral corticosteroids (with or without immunosuppressant) apart 

for treating an acute exacerbation of fibrosis or symptomatic treatment of cough (see 

guidelines 27 and 33). 

 

Guideline 21. In patients with a confirmed diagnosis of IPF, it is recommended not to 

initiate the following treatments: 

 

_ Triple therapy with prednisone, azathioprine and N-acetylcysteine; 

 

_ Oral treatment with a vitamin K antagonist, apart from a recognized 

indication, in particular a cardiovascular disease (there is no data available on direct 

oral anticoagulants in IPF); 

 

_ Ambrisentan, riociguat even in the presence of pulmonary hypertension. 

 

Lung transplantation 

 

The data available show that lung transplantation improves survival of patients with advanced 

IPF [333−335]. However, as shown by the data from the International Society for Heart and 

Lung Transplantation (ISHLT) register, the results in IPF are significantly worse than in 

cystic fibrosis or PH [336]. 

 

In terms of indications, a consensus of the ISHLT suggests to split the problem into two 

questions [337] (Table 23): 

 

_ When should patients with IPF be referred to a transplant center for evaluation? 



 

_ When should patients be registered on a waiting list? 

 

Schematically, these recommendations call to perform early the assessment in a specialized 

center, and to register the patient on a waiting list in case of objective disease worsening. 

 

The age by itself is not a contraindication to transplantation [337]. The age limit of about 65 

years (physiological age) is relative and should take into account comorbidities. Between the 

age of 65 and 70, transplantation may be considered in the absence of significant 

comorbidities. The choice between mono- or bipulmonary transplantation is not unanimous. 

Compared to monopulmonary transplantation, bipulmonary transplantation has the advantage 

of leading to a better functional outcome, is associated with a lower cancer mortality rate but 

also with a higher risk of primary graft dysfunction, with no significant difference in long-

term survival between both techniques [338]. 

 

In France, there is a super-emergency transplantation procedure giving priority access to a 

graft for 15 days in case of acute respiratory failure, i.e. in case of intubation or hypoxemia 

poorly corrected under 12 l/min oxygen therapy. It is intended for patients already registered 

on the waiting list or who have completed a pretransplant assessment ruling out 

contraindications to transplantation (or comorbidities that would compromise the prognosis of 

transplantation). 

 

Extracorporeal membrane oxygenation (ECMO) may be used for this purpose. The outcomes 

of transplantation after ECMO are almost comparable to those of transplantation under usual 

conditions. A patient not previously assessed by a transplant team cannot undergo emergency 

or super-emergency transplantation in case of acute worsening. 

 

Guideline 22. In patients with a confirmed diagnosis of IPF, it is recommended to inform 

them early about the possibility of lung transplantation, unless there is an obvious 

contraindication to this treatment. 

 

Guideline 23. In patients with a confirmed diagnosis of IPF, it is proposed to assessed 

them early in a lung transplant center, unless there is an obvious contraindication to this 

treatment. 

 

Guideline 24. In patients with a confirmed diagnosis of IPF and aged under 65, it is 

recommended to consider lung transplantation in severe forms or in case of disease 

worsening. 

 

_ Between the ages of 65 and 70, this treatment may be considered in the absence 

of comorbidity deemed significant by a transplant center. 

 

Lung transplantation and genetic IPF 

 

A mutation in one of the telomere-related genes (see above) significantly increases the risk of 

mortality after lung transplantation: this finding shows the importance of investigating the 

presence of clinical and biological signs (cytopenia, abnormal liver function tests) supporting 

familial or genetic pulmonary fibrosis during the pre-lung transplant assessment, and to screen 

for a mutation if needed. Lung transplantation is not contraindicated in this situation, but 

patients should be informed of the increased risk and it should be discussed together, assessed 



hematologically (detection of a hematological anomaly, specialized hematological opinion) 

and hepatologically. Azathioprine should be avoided. 

 

Guideline 25. In patients with a confirmed diagnosis of IPF, it is recommended to investigate 

the presence of clinical and biological signs supporting familial or genetic pulmonary fibrosis 

during the pre-lung transplant assessment. 

 

Lung transplantation and pulmonary hypertension 

 

PH is commonly found during the pre-transplant assessment and transplantation itself [339]. 

Neither its presence [340] nor its severity [339] is associated with increased mortality after 

transplantation. PH should be considered as a sign supporting transplantation and not as a 

contraindication [337], but a right heart function assessment is essential during the pre-

transplant assessment. 

 

Transplantation and antifibrotic agents 

 

The inhibitory effect of antifibrotic agents on fibroblast metabolism is associated with a 

predicted risk of wound healing disorders. In addition, nintedanib may increase the risk of 

hemorrhage due to its effect on VEGF. However, to date, such complications have not been 

described after transplantation [341,342], while antifibrotic treatment discontinuation exposes 

patients to the risk of accelerated disease progression. In practice, it is currently accepted to 

continue antifibrotic treatment until the transplant. 

 

 

Other medical treatments 

 

Vaccines 

 

No specific study has assessed the effect of these vaccines in the context of IPF. However, it 

is very likely that, like other patients with chronic respiratory disease, patients with IPF are at 

high risk of death if they develop pneumococcal or influenza infection. Despite the absence of 

evidence, pneumococcal vaccination may be given using the 13-valent pneumococcal 

polysaccharide conjugate vaccine (Prévenar 13TM) supplemented two months later with the 

23-valent pneumococcal polysaccharide vaccine (Pneumo 23TM). 

 

Patients with IPF or other fibrosing ILD are more vulnerable to SARS-CoV-2 infection, and 

have an increased mortality compared to a control population in case of COVID-19 [343,344]. 

In a multivariate analysis, the factors associated with mortality are the age, the male gender, a 

history of cancer or hematological disease, and the use of oxygen at home (i.e., ILD with 

chronic respiratory failure), while the type of ILD is not [345]. In other words, the prognosis 

of SARS-CoV-2 infection is poorer in the fibrosing forms of ILD, but this is explained by the 

age and comorbidities. Treatments received before infection to treat ILD do not seem to 

influence the evolution [343−345]. 

 

Vaccination against SARS-CoV-2 is recommended in IPF patients, for which they should be 

given priority. To date, the diagnosis of IPF does not change the choice of vaccine, which 

depends on availability, population-wide strategies, and the age of the subject. In case of 

COVID-19 in a patient with IPF, it is recommended to continue antifibrotic treatment if 

needed. 



 

Guideline 25. It is recommended that patients with a confirmed diagnosis of IPF be 

advised to be vaccinated against influenza virus, pneumococcus, and SARS-CoV-2, 

according to current vaccination schedules. 

 

Symptomatic treatments 

 

Cough 

 

The mechanism of cough is variable in IPF: bronchial distortion, airway inflammation, 

bronchial hypersensitivity, and gastroesophageal reflux disease (GERD) may be involved 

[346]. Possible therapeutic approaches are based on this mechanism. 

 

Symptomatic treatments are generally quite ineffective on cough in IPF but may be tested. A 

recent trial that has assessed gefapixant (P2£3 receptor antagonist for cough) has shown 

negative results [347]. Limited data suggest that moderate-dose oral corticosteroids (not 

exceeding 10 mg/d of prednisone) may alleviate chronic cough associated with IPF 

[332,348,349]. This effect is variable. The prolonged prescription of high-dose corticosteroids 

(>15 mg/d) is not recommended due to a risk of disease worsening [327]. This shows the 

importance of objectively assessing treatment efficacy (cough severity visual analog scale 

before and after treatment) and knowing how to discontinue corticosteroid treatment if it is 

not effective. A therapeutic test with an inhaled corticosteroid for four weeks may be 

attempted to manage a mechanism of bronchial hypersensitivity. Gabapentin is sometimes 

suggested to treat a neurogenic component of cough. 

 

Although GERD is common in IPF, a RCT conducted in 18 patients has failed to show any 

beneficial effect of anti-reflux treatment on cough [350]. Another randomized study assessing 

omeprazole at a dose of 20 mg BID in 55 patients has shown a 39% decrease in recorded 

cough events compared to placebo. Patients usually treated with a proton pump inhibitor 

(PPI), and whose reflux symptoms did not relapse over a two-week withdrawal period before 

randomization, could participate in this trial [351]. This trial does not allow drawing a 

definitive conclusion. Omeprazole should be avoided in combination with pirfenidone, but 

other PPIs may be used. Baclofen may be useful in addition to PPIs to act on non-acid reflux 

contributing to chronic cough. 

 

An open-label study has shown that in subjects with significant cough in IPF, pirfenidone 

reduces cough documented by a 24-hour recording, without however improving the QoL 

[237]. There are no data available on the potential effect of nintedanib on cough. 

 

Expert guidelines based on the CHEST method [346] propose to: 

 

_ Investigate underlying disease progression, the presence of respiratory infection, or a 

drug cause; 

 

_ Investigate GERD clinically and/or by pH-metry, and not to prescribe a PPI when 

absent; 

 

_ Suggest a gabapentin test [352] and respiratory rehabilitation techniques; 

 



_ Prescribe symptomatic treatment with low-dose morphine (5 mg of prolonged-

release morphine sulfate every 12 h given orally). 

 

Guideline 26. In patients with a confirmed diagnosis of IPF and with disabling cough, it 

is proposed to: 

 

_ Investigate underlying disease progression, the presence of respiratory 

infection, or a drug cause; 

 

_ Investigate the presence of gastroesophageal reflux disease and prescribe a 

proton pump inhibitor if present; 

 

_ Prescribe respiratory rehabilitation techniques; 

 

_ Possibly prescribe low-dose oral corticosteroids (e.g., 10 mg/d of prednisone 

equivalent), with assessment of its efficacy and tolerance; 

 

_ Possibly prescribe treatment with gabapentin, with assessment of its efficacy 

and tolerance; 

 

_ Possibly prescribe low-dose morphine treatment, with assessment of its efficacy 

and tolerance. 

 

Dyspnea 

 

Dyspnea is a major component of impaired QoL in IPF. It is closely associated with cough, 

anxiety and depression, respiratory function decline, and is predictive of mortality [353−358]. 

Over time, QoL deterioration and symptoms evolve in parallel with the decline in FVC [263]. 

Among patients with a FVC < 70%, nintedanib slows down dyspnea deterioration compared 

to placebo [263]. 

 

When possible, respiratory rehabilitation is the most effective non-drug treatment for 

improving exertional dyspnea [359−364]. 

 

Oxygen therapy during exercise may improve exertional dyspnea and exercise capacity (see 

below). 

 

Morphine derivatives should be given at low doses (10−30 mg/ day) orally and not nebulized 

[365,366]. Higher-dose morphine derivatives (>30 mg/day of morphine equivalent) may 

sometimes be used in case of significant dyspnea, but with very careful monitoring of their 

AEs, in particular respiratory depression [367,368]. 

 

Guideline 27. In patients with a confirmed diagnosis of IPF and with painful dyspnea, it 

is suggested to prescribe low-dose morphine derivatives, with assessment of their 

efficacy and monitoring of their tolerance (in particular drowsiness and risk of 

respiratory depression). 

 

 

 

 



Oxygen therapy 

 

Indirect evidence of a beneficial effect of oxygen therapy is suggested in studies that have 

included patients with obstructive pulmonary disease [369,370]. By extrapolation, long-term 

oxygen therapy is usually recommended by the American Thoracic Society in serious chronic 

respiratory failure [371]: PaO2 ≤ 55 mmHg (7.3 kPa, i.e. SaO2 ≤ 88%) measured twice at rest 

in steady state; or PaO2 ranging between 55 and 60 mmHg (7.3−8.0 kPa) in the presence of at 

least one of the following criteria: polycythemia (hematocrit > 55%), signs of PH or right 

heart failure (lower extremity edema), documented signs of right heart failure. 

 

The role of ambulatory oxygen therapy in IPF is now better known. Several uncontrolled 

studies have suggested a benefit on exercise capacity [372−375]. According to a double-blind 

RCT comparing ambulatory oxygen therapy to ambient air, it appears to improve exercise 

capacity but the benefit on dyspnea is uncertain and varies from one patient to another [376]. 

A more recent crossover trial [377] has assessed the benefit of ambulatory oxygen therapy in 

patients with fibrosing ILD with exertional dyspnea and desaturation ≤88% during the 6MWT 

but without resting hypoxemia. The K-BILD (King’s Brief Interstitial Lung Disease 

questionnaire) score for the QoL, the dyspnea score and the activity score were significantly 

improved by oxygen therapy, with no change in the psychological domain of the 

questionnaire. 

 

A management algorithm has been proposed based on a consensus using the Delphi method 

[378]. The majority of experts recommended ambulatory oxygen therapy below a desaturation 

threshold of 80%, and in case of desaturation at 85−89% associated with symptoms or 

exercise limitation improving on oxygen due to hypoxemia [378]. According to a small 

exploratory RCT that has included patients with an exercise-induced desaturation (6MWT) 

<90%, the effect of ambulatory oxygen therapy given for 12 weeks is comparable to that of 

ambient air in terms of distance walked during the 6MWT, higher for cough-related QoL, and 

lower for moderate-to-vigorous exercise duration [379,380]. 

 

The decision to implement long-term oxygen therapy should however be carefully considered 

if the indication is symptomatic, because it is associated with a poorer QoL [202], and the fact 

of having to move the oxygen device may limit the distance walked [381]. 

 

Guideline 28. It is proposed to prescribe long-term oxygen therapy for at least 15 h per 

day in patients with a confirmed diagnosis of IPF and with serious chronic respiratory 

failure, defined by a PaO2 ≤ 55 mmHg (7.3 kPa) at rest or a SpO2 ≤ 88% on pulse 

oximetry, or a PaO2 ranging between 56 and 60 mmHg (7.5−8.0 kPa) or a SpO2 ≤ 89% 

in the presence of at least one of the following criteria: polycythemia (hematocrit > 

55%), signs of pulmonary hypertension, documented signs of right heart failure, non-

apneic nocturnal desaturations. 

 

Guideline 29. It is proposed to use ambulatory oxygen therapy in patients with a 

confirmed diagnosis of IPF and with exerciseinduced desaturation <80%, or exercise-

induced desaturation <85−89% associated with significant exertional dyspnea or 

exercise limitation improving on oxygen. 

 

 

 

 



Respiratory rehabilitation 

 

The majority of studies assessing respiratory rehabilitation are not randomized. Five RCT 

have shown an improvement in distance walked et/or dyspnea and/or QoL in patients with 

IPF following a supervised respiratory rehabilitation program [359−363,382−386]. The 

efficacy of respiratory rehabilitation most often persists for up to six months if physical 

activity maintenance is supervised [387], but tends to decline thereafter [385]. The 

maintenance of the efficacy in the longer term is discussed and not found in most studies. 

 

The beneficial effects of respiratory rehabilitation would be more marked in patients with an 

advanced form of IPF or a greater exercise limitation [388]. However, in other studies, the 

improvements in the 6MWT were more marked or more sustained when the disease was less 

severe [389]. The beneficial effects of respiratory rehabilitation would be less pronounced 

than in chronic obstructive pulmonary disease (COPD) [390]. In a cohort of 402 patients with 

ILD (including IPF), respiratory rehabilitation was followed by a mean improvement in 

6MWT distance by 46 § 3 m, and an improvement in a physical and mental health score (SF-

36), with no change in dyspnea score [391]. 

 

Not all patients with IPF may be treated with respiratory rehabilitation. Its modalities remain 

to be specified; it may include exercise training, smoking cessation, psychosocial support, and 

supportive care. It may be performed at home and may improve the QoL in this context [392]. 

The indications take into account the functional (respiratory, cardio-circulatory and muscle) 

impairment measured through the maximum oxygen consumption and/or 6MWT, and the 

dyspnea-related disability and associated QoL degradation (limitations of activities of daily 

living and reduced participation in these activities such as walking). In all cases, patients 

should be encouraged to maintain or preserve appropriate and regular physical activity, which 

can be guided by the physiotherapist. 

 

Guideline 30. It is proposed to prescribe a respiratory rehabilitation program in patients 

with a confirmed diagnosis of IPF and with a limited capacity to exercise and/or 

disabling dyspnea. Respiratory rehabilitation can be performed with ambulatory oxygen 

therapy if indicated (see guideline 30). 

 

Holistic management 

 

According to the World Health Organization (WHO) International Classification of 

Functioning, Disability and Health, the impact of chronic lung diseases includes an 

impairment of normal physical and social activities [393]. Respiratory rehabilitation programs 

have a well-demonstrated beneficial effect in improving the physical and psychological 

condition of patients with COPD: a growing body of evidence shows that this is also the case 

in IPF. 

 

Therapeutic education aims to improve compliance, smoking cessation, self-managed care, 

the management of exacerbations and, more particularly, a physically active lifestyle. In this 

regard, it is essential to customize the program in order to facilitate a successful transition 

from supervised pulmonary rehabilitation to that of everyday life at home. 

 

 

 

 



 
 

 

Anxiety, depression, panic disorder, death-related anxiety are common in patients with 

chronic lung disease. Rehabilitation programs effectively reduce this suffering and thereby 

significantly improve the QoL [394]. Better communication with patients and their caregivers 

helps to understand their expectations. For example, a survey has shown that patients with IPF 

are aware of their disease and its prognosis, but are less well informed about its progression 

and management [395]. Patients highlight the psychological and emotional impact of the 

disease, which affects their QoL, and the need for support [396]. The nature of patients’ need 

for information changes during the disease course [397]. 

 

As soon as the diagnosis is made, a request for long-term illness (LTI) exonerating the user 

fees should be made. This may be a LTI listed for serious chronic respiratory failure, in case 

of restrictive syndrome with PaO2 < 60 mmHg and/or PaCO2 > 50 mmHg remote from an 

acute episode; restrictive syndrome with total lung capacity <60% of the normal predicted 

values; or SaO2 dropping below 90% during a 6MWT; or an off-list LTI for IPF if it requires 

expensive treatment. 

 

In this context, a medico-social assistance is useful: a set of medico- social support advice is 

compiled in the brochure entitled "Living with a rare disease in France. Aids and benefits for 

people with rare diseases and their relatives (family caregivers/caregivers)” updated in 

December 2020, and available on orpha.net (https://www.orpha. 

net/orphacom/cahiers/docs/FR/Vivre_avec_une_maladie_rare_en_- France.pdf). 

 

Acknowledging the role of caregivers and supporting them In addition to the patients, their 

day-to-day caregivers may require support: thus, 31% of caregivers (defined as people who 

regularly and frequently assist, on a non-professional basis, in performing all or part of the 

acts or activities of daily life of a person losing his/ her autonomy due to age, illness or 

disability) neglect their own health. A strategy for mobilizing and supporting caregivers has 

been implemented at the government level to acknowledge their role and improve their QoL 

(see https://www.gouvernement.fr/aidants-unenouvelle- strategie-de-soutien). 

 

https://www.orpha/
https://www.gouvernement.fr/aidants-unenouvelle-


Palliative care 

 

The palliative care approach is still underdeveloped in IPF and palliative care of patients with 

IPF needs to be developed and structured in France [398]. Compared to patients with cancer, 

patients with ILD are less managed in palliative care facilities, and their dyspnea is more 

severe [399]. The use of palliative care facilities for ILD is insufficient. Most patients die in 

hospital [400]. 

 

A randomized study has shown that the collegiate discussion of palliative or supportive care is 

symptomatically and psychologically acceptable and beneficial [401]. Advance directives of 

patients with IPF should be collected. 

 

Low- or high-dose morphine derivatives and low-dose benzodiazepines may be used to treat 

symptoms at the palliative care stage [368]. High-flow oxygenation could be interesting in 

end-of-life situations, but it is often poorly effective on dyspnea [402]. 

 

The potential benefit of specialized palliative care is poorly understood by patients and their 

caregivers [403]. As the disease progresses, patients and caregivers often underestimate the 

seriousness of the prognosis [404]. A therapeutic trial is ongoing in France to assess the 

benefits [405]. 

 

Guideline 31. In patients with a confirmed diagnosis of IPF, it is proposed to involve a 

palliative care specialist in the management of symptoms and end of life. 

 

Complications and comorbidities 

 

Acute exacerbations 

 

Diagnosis 

 

According to the international definition [11], an acute exacerbation of IPF is a clinically 

obvious acute respiratory deterioration for less than 1 month, due to a parenchymal cause, 

with a bilateral ground glass appearance (Fig. 16) possibly associated with consolidations on 

imaging. It may be classified as an idiopathic exacerbation or a triggered exacerbation (by an 

infection, a diagnostic procedure, a drug cause, an inhalation). In rare cases, the acute 

exacerbation is indicative of the disease. Acute respiratory worsening is a sign of poor 

prognosis, even when it has an underlying cause, if it requires a hospitalization [406]. The 

prognosis of acute exacerbations is poor, with a mortality rate at 3 or 4 months of about 50% 

[11,407]. 

 

Established risk factors include advanced respiratory disease (low DLco, decreased distance 

walked, PH, hypoxemia, significant dyspnea, recent decline in FVC, high GAP score) [408, 

409] and other clinical factors (young age, coronary artery disease, high BMI and history of 

acute exacerbation), corticosteroid therapy, and the presence of fibroblast foci on biopsy 

[410,411]. The risk of exacerbation is increased during ozone and nitrogen dioxide pollution 

peaks [412,413]. 

 

CT angiography is essential to rule out pulmonary embolism. The examination also allows 

ruling out pneumothorax or infectious lung disease. CT angiography does not always allow 

optimally studying the infiltrating lung disease and identifying the ground glass, because it is 



generally performed at free breathing, and the injection of contrast media or the risk of 

Valsalva maneuver may slightly alter the lung parenchyma density. Additional high-

resolution thin section images should be acquired at deep inspiration as a complement in case 

of insufficient parenchymal study to analyze the opacities added to the previous anomalies, in 

particular ground-glass opacities. 

 

Additional investigations to identify the cause of respiratory worsening are listed in Table 24. 

 

In this context, VATS lung biopsy is associated with a very high risk and is contraindicated; it 

would show diffuse alveolar damage associated with an UIP pattern (sometimes associated 

with lesions of organizing pneumonia) [36]. 

 

Guideline 32. In patients with a confirmed diagnosis of IPF, it is recommended to 

investigate if an acute exacerbation of IPF is present in case of recent worsening of 

dyspnea for less than one month, that is not related to an extra-parenchymal cause (e.g., 

pneumothorax, pleurisy, pulmonary embolism), associated with new bilateral ground-

glass opacities on imaging, that are not fully explained by heart failure or sodium and 

water overload. 

 

_ A triggering factor should be investigated (infection, diagnostic procedure, 

drug-related cause, inhalation). 

 

 
 

Treatment 

 

The acute exacerbation of IPF is a therapeutic emergency because of its poor prognosis. 

However, treatments used are based on low evidence levels due to the lack of adequate 

studies of good quality. 



 

Isolated observations and retrospective series have suggested a benefit of 

immunosuppressants [414]. The phase II RCT (EXAFIP) [415] has failed to show the efficacy 

of intravenous cyclophosphamide (600 mg/m2 on D0, D15, D30, D60) added to corticosteroid 

therapy, with a tendency towards a detrimental effect. Systemic corticosteroids, recommended 

internationally although no controlled trial allows confirming their efficacy [416], are 

frequently prescribed. The benefit/risk ratio of corticosteroid therapy is not known in this 

indication. 

 

 
 

A RCT has not shown any benefit of thrombomodulin [417]. The methodological limitations 

[418] and unfavorable results [330] of the Japanese trials that have assessed the effect of 

anticoagulants (warfarin in particular) in IPF have already been mentioned above. There is no 

demonstrated benefit of low-molecular-weight heparins during acute exacerbations of IPF. 

Anticoagulant treatment may be prescribed in case of acute symptom worsening and 

suspected venous thromboembolic disease. 

 

There are no prospective data on the use of pirfenidone and nintedanib in the curative 

treatment of acute exacerbations [281,419,420]. However, it may be reminded that nintedanib 

given as background treatment has decreased the incidence of exacerbations assessed in the 

pooled analysis of the INPULSIS trials [253,421]. 

 

There are no prospective data on azithromycin [422]. ECMO sometimes allows overcoming 

acute respiratory failure until lung transplantation [423]. Management varies widely 

internationally [424]. In practical terms, the widely used corticosteroid regimen and 

associated measures from the EXAFIP trial can be cited (Table 25) [415]. 

 

Preventive treatment for cortisone-induced osteoporosis should be considered when the daily 

dose of corticosteroids reaches or exceeds 7.5 mg of prednisone equivalent and the estimated 

duration of corticosteroid therapy is longer than three months [425]. The risk of metabolic 

complications (diabetes) must also be taken into account. 

 

Guideline 33. It is proposed to treat acute exacerbations of IPF with corticosteroids. 

 



Guideline 34. It is recommended not to use intravenous cyclophosphamide to treat acute 

exacerbations of IPF. 
 

 

 

Invasive and non-invasive ventilation, high-flow oxygen therapy 

 

 

Several studies including small sample sizes have assessed the use of mechanical ventilation 

in IPF patients with acute respiratory failure, and have shown a very high hospital mortality 

rate [426−435]. A systematic review of mechanical ventilation in 135 IPF patients with acute 

respiratory failure (related or not to an acute exacerbation of IPF) has described a hospital 

mortality rate of 87% [436]. Nevertheless, the prognosis seems slightly less poor in more 

recent publications [437,438]. 

 

Data on non-invasive ventilation in IPF are limited. A retrospective study that has included a 

few patients with an acute exacerbation of IPF has suggested that, in this context, non-

invasive ventilation may be preferred to invasive ventilation without increasing mortality 

[439]. It should be noted that minimally-invasive management techniques have improved 

(high-flow oxygenation). 

 

Indications for transfer to intensive care unit 

 

Given the high mortality associated with mechanical ventilation in IPF, this treatment should 

only be used after discussion with patients and their caregivers (ideally in advance) of the 

therapeutic targets, in particular the reduction of unnecessary suffering. 

 

Intensive care measures in patients with acute exacerbation of IPF appear justified when lung 

transplantation is planned or if a reversible cause of worsening has been identified or if the 

etiology has not been investigated. In contrast, this transfer often appears to be unreasonable 

if the project of lung transplantation has been challenged and/or if no cause of acute 

worsening has been identified after a complete workup [440]. The clinician’s appreciation is 

essential here. 

 

Guideline 35. In case of acute respiratory failure in patients with IPF, it is proposed: 

 

_ To consider hospitalization in a critical care facility (resuscitation or 

respiratory intensive care) and to use invasive or noninvasive ventilation or high-flow 

oxygen therapy if patients meet the criteria for lung transplantation according to the 

super-emergency procedure, in case of inaugural exacerbation of IPF, or if there is a 

potentially reversible cause or if the etiological diagnosis has not yet been made; 

 

_ To collegially discuss the therapeutic limitations and if possible in advance, and 

then to reassess them according to the evolution. 

 

 

 

 

 

 

 



 

Pulmonary hypertension 

 

Epidemiology, diagnosis 

 

Precapillary PH is defined by a mean pulmonary arterial pressure >20 mmHg, a pulmonary 

artery wedge pressure ≤15 mmHg, and pulmonary vascular resistance ≥3 Wood units, 

measured by right heart catheterization [441]. Precapillary PH is reported in about 10% of 

patients with IPF at the time of diagnosis, and in 30−45% at the time of pre-lung transplant 

assessment [442]. It is considered severe if the mean pulmonary arterial pressure is ≥35 

mmHg, or ≥25 mmHg with a cardiac index <2 L/min/m2, which is the case in 2−9% of 

patients with IPF [443, 444]. 

 

When present, PH is associated with increased mortality [444], dyspnea, inability to exercise, 

impaired DLco, increased hypoxemia and a risk of acute exacerbation of IPF [445]. 

 

The occurrence of PH in IPF should lead to investigate the presence of a non-IPF cause: 

thromboembolic venous disease, obstructive sleep apnea (OSA), and/or left heart failure, the 

prevalence of which is increased in IPF. 

 

Cardiac ultrasound is the first-line non-invasive examination to detect PH: nevertheless 

cardiac ultrasound with Doppler allows assessing systolic pulmonary arterial pressure in only 

about half of the patients [446], may under- or overestimate pulmonary pressure [446,447], 

and the positive and negative predictive values for the diagnosis of precapillary PH are low 

[448]. Other approaches have been proposed, but they may also fail to detect it: pulmonary 

artery diameter measured on the chest CT scan [449], BNP assay [450], predictive score 

[451]. When chest CT angiography is performed, it is preferable to first acquire sections in 

full inspiration and without contrast media injection, in order to allow comparison with the 

prior CT scan performed under the same conditions. 

 

Right cardiac catheterization allows distinguishing precapillary PH from postcapillary PH, in 

particular related to heart failure with preserved systolic function. Right cardiac 

catheterization is not recommended in case of suspected PH in IPF unless it is performed for 

specific therapeutic purposes (lung transplantation, diagnosis other than group 1 or 4 PH, 

inclusion in a trial) [452]. If performed, catheterization should include a capillary refill test in 

case of doubt about left heart failure (including with preserved systolic function). 

 

Guideline 36. In patients with a confirmed diagnosis of IPF, it is proposed to perform 

cardiac ultrasound to detect pulmonary hypertension and cardiac comorbidities at the 

time of the diagnosis of IPF, and chest CT angiography in case of clinical worsening or 

decline in diffusing capacity for carbon monoxide that cannot be explained by IPF 

evolution. 

 

Guideline 37. It is proposed to refer patients with IPF for whom signs of severe 

pulmonary hypertension and/or right ventricular dysfunction are seen on cardiac 

ultrasound to a specialized center. 

 

 

 

 



Guideline 38. In patients with a confirmed diagnosis of IPF, it is proposed to perform 

right heart catheterization to diagnose pulmonary hypertension in the following 

situations: 

 

_ Pre-transplant assessment; 

 

_ Ruling out another diagnosis (group 1 pulmonary hypertension, chronic 

thromboembolic pulmonary hypertension, heart failure with preserved ejection 

fraction); 

 

_ If an accurate assessment of the prognosis is considered essential; 

 

_ If inclusion in a therapeutic trial or treatment of pulmonary hypertension is 

being considered. 

 

Treatment 

 

Hypoxemia at rest should be corrected in case of PH. In the presence of precapillary PH, lung 

or cardiopulmonary transplantation should be considered depending on the age and 

comorbidities [337]. 

 

Specific treatment of PH in IPF is not recommended [452,453]. 

 

Trials assessing selective endothelin-1 receptor A antagonists (e.g., ambrisentan) and dual 

receptor A and B antagonists (e.g., bosentan, macitentan) have shown negative results. Thus, 

following the unfavorable results of the ARTEMIS-IPF trial in the IPF indication [329] (see 

above), and due to the early termination of the ARTEMISPH trial in IPF patients with PH, 

ambrisentan is now contraindicated in IPF (including with severe PH). Regarding bosentan, 

the BUILD-1 [305] and BUILD-3 [306] trials have shown negative results in IPF, compared 

to placebo, in terms of 6MWT distance and time to progression, respectively. The results of a 

third double-blind RCT that has compared bosentan to placebo in IPF patients with PH were 

totally negative after 16 weeks of treatment [454]. A phase II trial that has compared 

macitentan to placebo in IPF has shown a negative result in terms of FVC evolution [455]. 

 

A phase II study has assessed riociguat (a direct stimulator of soluble guanylate cyclase) in 

idiopathic ILD with symptomatic PH: the study has been early terminated based on the 

recommendations of the independent monitoring committee of the trial due to increased 

mortality and serious AEs in the group treated with riociguat [456,457]. Therefore, the ANSM 

has warned healthcare professionals to the contraindication of riociguat in patients with PH 

associated with idiopathic ILD. 

 

As open-label studies using small sample sizes have suggested a positive effect of sildenafil in 

terms of pulmonary hemodynamics and 6MWT [458−460], the latter has been formally 

assessed and compared to placebo in a RCT in which 180 IPF patients with a DLco ≤ 40% 

were included (the proportion of patients with PH was not clearly indicated). This trial has 

failed to show any significant difference at 12 weeks in favor of sildenafil in terms of 

improvement in 6MWT distance (primary endpoint) [461]. However, sildenafil significantly 

improved arterial oxygenation, DLco, dyspnea and QoL. An a posteriori analysis has 

suggested an improvement in 6MWT distance in patients with right ventricular dysfunction 

on cardiac ultrasound [462]. Data from the international COMPERA register suggest a short-



term functional improvement in some patients treated with pulmonary vasodilators, mainly 

phosphodiesterase type 5 inhibitors [463]. 

 

Two RCTs that have included patients with advanced forms of IPF have shown negative 

results for the combination of sildenafil with nintedanib [309] and for pirfenidone [464], in 

terms of SGRQ score and disease progression, respectively. 

 

Positive results have been shown with two treatments that are not currently available in 

France. A phase IIb/III RCT that has only included 41 patients has found that inhaled nitric 

oxide (initial dose of 30 mcg/kg) improved the ability to perform moderate-to-high intensity 

exercise at eight weeks, and stabilized the overall activity, whereas these two criteria worsen 

under placebo, and the benefit of treatment was maintained during an open-label extension 

study [465]. A multi-expert, double-blind RCT has assessed inhaled treprostinil, a 

prostacyclin analog (at a maximum dose of 72 mcg x 4/day) in 326 patients with various 

forms of ILD, of whom 22.7% had IPF. The trial has shown that inhaled treprostinil is 

significantly superior to placebo in terms of maximum 6MWT distance at week 16 (primary 

endpoint; absolute difference: 31 m), as well as in terms of NTproBNP concentrations 

(decrease by 15% with treprostinil versus increase by 46% with placebo) and proportion of 

patients with clinical disease progression (22.7% versus 33.1%) [466]. 

 

Guideline 39. In patients with a confirmed diagnosis of IPF and with pulmonary 

hypertension, it is recommended to investigate the presence of and correct hypoxemia at 

rest, to treat thromboembolic venous disease or left heart failure, and to assess the 

possibility of lung transplantation. 

 

Guideline 40. In patients with a confirmed diagnosis of IPF and with precapillary 

pulmonary hypertension secondary to IPF and without any other identified cause, it is 

not recommended to prescribe specific treatment for pulmonary hypertension. 

 

Gastroesophageal reflux disease 

 

The frequency and severity of acid and non-acid GERD are increased in IPF [467], in 

particular due to the high prevalence of hiatal hernias in this population [468,469], which is 

associated with an increased risk of progression and mortality [470]. However, the association 

between IPF and GERD has recently been questioned [471]. 

 

Asymptomatic in half of the cases [15,472−475], GERD is particularly common when fibrosis 

is radiologically asymmetric [45]. GERD is a risk factor for inhalation, a known cause of 

pneumonia that could contribute, especially in case of asymptomatic but iterative micro-

inhalations, to chronic airway inflammation and fibrosis [476]. 

 

Treatment 

 

Two retrospective series have described a stabilization of pulmonary function and oxygen 

requirements associated with medical or surgical treatment of GERD [319,477]. A 

randomized trial evaluating laparoscopic GERD surgery in patients with IPF and abnormal 

acid GERD has shown good tolerance of surgery, but has failed to show any significant 

benefit in terms of reduction in FVC, acute exacerbations, or mortality [478]. 

 

 



 
 

 

Regarding medical treatment with PPIs or H2 receptor antagonists (anti-H2), the results of 

observational studies [479−481] are contradictory and do not allow drawing conclusions 

because of biases [482]; the most recent study of excellent methodological quality does not 

suggest any benefit of PPIs on the risk of mortality or hospitalization [483]. The retrospective 

analysis of the placebo group of three therapeutic trials has shown a smaller decrease in FVC 

at week 30 in patients treated with an anti-acid agent (PPI or anti-H2), but these results should 

be interpreted with caution due to the methodological limitations of this study [484]. A post-

hoc study of the population of the CAPACITY-1 and -2 and ASCEND trials (624 patients of 

whom 291 were treated with an anti-acid agent at study baseline) has not confirmed the 

benefit of anti-acid treatment on disease functional evolution, and has suggested an increased 

risk of respiratory infections in patients with a FVC ≤70% [485]. Indeed, the increased risk of 

pneumonia and osteoporosis related to the suppression of gastric acidity by PPI should be 

taken into account [486]. Omeprazole treatment may improve cough [351]. Compared to the 

general population, the data available do not allow recommending a different management of 

GERD in IPF patients [486], but encourage a particular vigilance with regard to a possible 

reflux and an active management. The possible place of the management of non-acid reflux is 

not known. 

 

Combining pirfenidone and omeprazole should be avoided because of the risk of drug 

interaction but other PPIs may be used if necessary (Table 21). A Japanese study has 

suggested that the use of gastric anti-secretory agents improves the digestive tolerance of 

pirfenidone [487]. 

 



Guideline 41. In patients with a confirmed diagnosis of IPF, it is proposed to question 

patients about a history or symptoms of gastroesophageal reflux disease. 

 

_ When gastroesophageal reflux disease is suspected, it is proposed to explore and 

treat it according to current guidelines outside the context of IPF. 

 

Emphysema 

 

The presence of emphysema associated with IPF changes the clinical presentation (worsening 

of dyspnea) and PFT (preserved lung volumes, lower DLco contrasting with the preserved 

lung volumes, increased oxygen requirements). This presentation is referred to as combined 

pulmonary fibrosis and emphysema (CPFE) syndrome. An emphysema threshold involving 

more than 15% of the lungs on the CT scan influences the functional evolution of IPF and 

would be considered a diagnostic criterion for CPFE syndrome [488]. This syndrome has 

been associated with most of the genetic anomalies described in IPF. The presence of 

emphysema complicates the radiological diagnosis of UIP because it makes it difficult to 

distinguish between honeycombing, emphysema with reticulation [489], and fibrosis with 

enlarged air spaces (or smoking-related interstitial fibrosis [SRIF]) in the periphery of basal 

pyramids [490−492] (Fig. 17). 

 

Retrospective data suggest that the evolution of patients with CPFE syndrome is poorer than 

that of patients with IPF alone [493,494] for an equivalent extension of fibrosis. The 

prognosis and risk of PH are associated with the combined extension of emphysema and 

fibrosis [495,496]. The diagnosis of CPFE syndrome allows not to mistakenly attributing 

preserved lung volume and output to a mild form of IPF. Precapillary PH is particularly 

common in patients with CPFE syndrome, and is the main predictive factor for mortality 

[497]. Patients with CPFE syndrome show lower longitudinal changes in FCV and DLco than 

IPF patients without emphysema [488,498]; theindividual follow-up of the FVC and DLco 

does not allow accurately assessing the prognosis [499]. 

 

Treatment 

 

There are currently no data available to recommend a specific management of emphysema in 

IPF or of fibrosis in CPFE syndrome. The fibrosis component of CPFE syndrome may be 

treated with antifibrotic agents if the criteria for the diagnosis of IPF (with emphysema) are 

met, in particular if fibrosis seems to radiologically, functionally and/or evolutionarily 

predominate over emphysema. A subgroup analysis of patients included in the INPULSIS 

trials (see below) has suggested a comparable efficacy of nintedanib regardless of the 

presence of emphysema at baseline [500]. Potential medical treatment (pirfenidone, 

nintedanib) should be assessed individually taking into account the AEs, the diagnosis of ILD 

(IPF or not), and the absence of specific data on the potential benefit of treatment in this 

indication. Given the difficulty of assessing disease evolution (little change in FVC), the 

evolution should be followed based on a cluster of evidence combining all the data available, 

including the symptoms. 

 

Guideline 42. In patients with a confirmed diagnosis of IPF, it is recommended to 

investigate the presence of signs of emphysema on the chest CT scan performed for the 

diagnosis of IPF, so as not to underestimate the severity of combined pulmonary fibrosis 

and emphysema syndrome when the lung volumes are preserved. 

 



Guideline 43. In patients with a confirmed diagnosis of IPF, when emphysema is 

present, it is proposed to manage it according to usual practices. This includes 

performing alpha-1 antitrypsin deficiency testing, prescribing inhaled therapies if 

indicated, and managing exacerbations of chronic obstructive pulmonary disease. 

 

Guideline 44. In patients with a confirmed diagnosis of IPF, it is proposed not to take 

into account the presence of emphysema in the choice of antifibrotic therapies. 

 

Guideline 45. In patients with combined pulmonary fibrosis and emphysema syndrome, 

it is proposed to monitor more closely the risk of severe pulmonary hypertension. 

 

 
Obstructive sleep apnea 

 

Several studies have shown a high frequency of obstructive sleep apnea (OSA) in patients 

with IPF [501−505]. A study conducted in 50 IPF patients has shown that 88% of them had 

OSA [506]. Patient questioning has been shown to be much less sensitive than 

polysomnography to make this diagnosis, so that the latter is essential for detecting OSA. 

Obesity is not always present. 

 

The presence of OSA is associated with a more rapid deterioration regardless of IPF severity 

[507], in particular in case of nocturnal hypoxemia [508], and with an increased frequency of 

cardiovascular comorbidities [505]. Nevertheless, the clinical significance of detecting and 

treating OSA is not demonstrated in this context [509], in particular in patients without 

symptoms of OSA. 

 

Compared to the general population, the data available do not allow recommending a different 

management of OSA in IPF patients [510]. Continuous positive airway pressure treatment 

appears to be effective in the context of IPF and could improve the QoL [511]. 

 

 

 



Guideline 46. In patients with a confirmed diagnosis of IPF and symptoms suggestive of 

obstructive sleep apnea, it is recommended to perform ventilatory polygraphy or 

polysomnography. 

 

Guideline 47. When present in patients with a confirmed diagnosis of IPF, it is proposed 

to treat obstructive sleep apnea according to the current guidelines outside the context of 

IPF. 

 

Lung cancer 

 

Epidemiology, diagnosis 

 

Several studies have shown the high frequency and poor prognosis of lung cancer (LC) in IPF 

compared to the general population [512]. A meta-analysis adjusted for age, gender and 

smoking status was performed in 25 cohorts including 11,976 subjects, of whom 1854 had 

IPF [201]. The prevalence of LC was 13.7% (95% CI: 10.2−17.3%) in IPF, with an incidence 

of 6.4% and an annual incidence of 1.8% person-years, and these figures were higher in 

studies in the Asian population (prevalence: 15.3% versus 11.6%). In a study conducted in the 

general South Korean population, the cumulative incidence of bronchial cancer in IPF was 

1.7% at 1 year, 4.7% at 3 years, and 7.0% at 5 years [513]. The 1- and 2-year survival was 

78.5% and 67.8% in IPF patients and 65.5 and 44.2% in LC patients. In the multivariate 

analysis, the presence of LC was associated with an almost triple independent excess risk of 

mortality (HR: 2.9). This risk of mortality was also compared to that of LC without IPF in the 

US epidemiological SEER database: the increased relative risk of all-cause and specific 

mortality was 1.35 and 1.21, respectively [514]. The physician in charge of the follow-up 

should be aware of the frequency of LC in the follow-up of IPF, in particular in patients for 

whom treatment may be offered. There are no data available to recommend to regularly 

perform a low-dose chest CT scan or its frequency. 

 

The diagnosis of LC in IPF is made at an earlier spreading stage (peripheral nodule) compared 

to the general population; the lesion is more often located in the lower lobes (in areas of 

fibrosis) and histology shows the non-small cell type, with an excess of squamous cell 

carcinomas [514] (Fig. 18). Due to the squamous cell histological type and heavy smoking, 

the probability of finding an oncogenic addiction is low [515]. The definite diagnosis is 

challenging because these frail patients are difficult to assess due to underlying respiratory 

failure [516]. 

 

The diagnostic approach could be facilitated by performing 2- [18]-Fluoro-2-deoxy-D-glucose 

Positron Emission Tomography/Computed Tomography (PET/CT) imaging, highlighting 

hilar or mediastinal lymphadenopathy accessible to bronchial or esophageal echoendoscopy 

or metastatic lesions allowing guided biopsies, avoiding the use of risky bronchoscopy or 

transthoracic puncture [517]. In addition, PET/CT improves the assessment of the size of the 

primary tumor, the assessment of the mediastinal spread and the accuracy of the diagnosis of 

LC in ILD. In case of spread LC, investigating the presence of circulating tumor DNA 

(sensitivity < 70%) could allow making a diagnosis of cancer and possibly investigating an 

oncogenic addiction, although unlikely in the context of active smoking (see above). 

 

 

 

 



Treatment 

 

The data available do not allow recommending a specific management of LC in IPF. 

Management should be discussed in an expert center, ideally during an MDD focused on IPF 

and cancer. The management is more difficult due to the risk of acute respiratory failure 

and/or acute exacerbation of IPF during cancer treatments (surgical resection, radiotherapy, 

chemotherapy, targeted therapy, immunotherapy) [518]. Treatment of LC should be as close 

as possible to the guidelines for the management in the general population. In 2019, the 

Japanese Respiratory Society has listed all possible treatments for LC associated with IPF 

[517]. 

 

Antifibrotic treatment should be maintained regardless of the discussion of anticancer 

treatment. Several retrospective studies and a prospective study suggest that pirfenidone 

would reduce the risk of acute exacerbation in IPF patients treated with surgery [519−522] or 

chemotherapy [523]. These findings highlight the importance of referring IPF patients with 

LC to expert centers and the need to individually assess the risk/benefit ratio of the 

therapeutic project with patients and their caregivers. 

 

In localized cancers, the assessment of operability should be performed until a VO2max is 

achieved. The ILD-GAP score also seems to be predictive of postoperative mortality, with a 

risk increased by 30% in case of a high score [517]. In patients with resectable tumor, 

lobectomy would improve survival, but the risk of exacerbation would be lower in case of 

limited resection [524]. 

 

In patients with unresectable tumor and in locally advanced cancers, the data available are 

limited but conventional radiotherapy is not recommended [525], due to the very high risk of 

radiation pneumonitis and/or severe acute exacerbation (30%) [517,526]. Stereotactic 

radiation therapy has also been associated with the occurrence of acute radiation pneumonitis 

and/or acute exacerbation of severe ILD and death [517,526]. 

 

In the absence of oncogenic addiction and in patients eligible for chemotherapy, platinum-

based dual therapy may be proposed [517]. This proposal is based on retrospective cohorts, 

most often treated with the carboplatin/paclitaxel combination [517], and on phase II 

therapeutic trials all conducted in the Asian population [527−529]; no specific problems were 

associated with the use of bevacizumab in some patients [530]. Immunotherapies for spread 

LC without oncogenic addiction occurring in smokers cannot currently be proposed outside 

the framework of dedicated studies due, in particular, to the risk of AEs such as IPF or 

immune-mediated pneumonitis with highly variable frequencies and severities from one trial 

to another [531−533]. 

 

The management of small cell LC is based on the carboplatin/etoposide combination, 

including in localized thoracic forms which, in case of IPF, cannot benefit from thoracic 

radiotherapy [517,534−538]. 

 

Guideline 48. It is proposed to inform the physicians in charge of IPF monitoring of the 

frequency of lung cancer in patients with a confirmed diagnosis of IPF. 

 

Guideline 49. In patients with a confirmed diagnosis of IPF, it is recommended to advise 

them to quit smoking if they are smokers and to implement smoking cessation support. 

 



Guideline 50. In patients with a confirmed diagnosis of IPF and with lung cancer, it is 

recommended to take into account IPF in the therapeutic choices. 

 

Other comorbidities 

 

There are many other comorbidities associated with IPF [539]. Cardiovascular diseases are 

the most common comorbidities: their incidence increases with IPF duration and they are 

associated with an increased risk of mortality [540,541]. For example, in the German 

INSIGHTS register, arterial hypertension, coronary artery disease and carotid stenosis and/or 

stroke were found in about 54%, 25% and 8% of cases, respectively, at baseline [8]. Diabetes 

is present in about 10−20% of patients, and is associated with a poor prognosis [541]. The risk 

of thromboembolism is significantly increased, and seems to be associated with advanced IPF 

with a poor prognosis [542]. 

 

Anxiety and depression are common [543−546]. Aging-related frailty is common and is an 

independent risk factor for QoL deterioration, hospitalization, and mortality [547,548]. 

 

According to an observational study that has compared nearly 9300 IPF patients to age- and 

sex-matched control subjects, the relative risk is 15.5 for PH, about 7 for pulmonary 

embolism and emphysema, 5.2 for COPD, 3.8 for heart failure, 3.6 for OSA, 2.4 for GERD, 

2.1 for myocardial infarction, and 1.7 for deep vein thrombosis [549]. 

 

The data available do not allow recommending routine screening for these comorbidities, but 

the physician in charge of the follow-up (i.e., general practitioner or pulmonologist depending 

on care organization) should be aware of these comorbidities. A chest CT scan performed for 

IPF follow-up may detect some of these comorbidities (atheroma, coronary calcifications, 

sequela of myocardial infarction). 

 

Malnutrition is present in almost a third of IPF patients [187]. Malnutrition, a BMI < 25, and a 

weight loss during IPF follow-up (≥5% in one year) are associated with a poor prognosis 

[20,188]. It is advisable to monitor body weight and its evolution and to maintain a nutritional 

balance. Nutritional support should be considered if necessary, even if its efficacy on the 

evolution is not demonstrated in IPF. 

 

Finally, using protective ventilation should be advised in any surgery under general 

anesthesia, to limit the risk of barotrauma. 

 

Guideline 51. In patients with a confirmed diagnosis of IPF, it is proposed to investigate 

the presence of comorbidities (cardiovascular disorders, venous thromboembolic 

disease, diabetes, depression), to organize their management in partnership with the 

attending physician, and to take into account the risk of drug interactions with 

antifibrotic drugs. 

 

 

 

 

 

 

 

 



 
 

Antifibrotic treatments in patients with non-IPF progressive pulmonary fibrosis 

 

Concept of interstitial lung disease with a progressive fibrosing phenotype 

 

IPF belongs to the ILD spectrum [550], which includes many diseases associated with varying 

degrees of inflammatory lesions and fibrosis, with overlaps in their clinical presentation, 

histological pattern, and radiological signs [551]. Despite conventional treatment, including 

immunomodulatory treatment with corticosteroids and/or immunosuppressants for most non-

IPF fibrosing ILDs, a significant proportion of patients experience a progressive worsening of 

the disease. This progressive fibrosing phenotype corresponds to a progression characterized 

by respiratory symptom worsening, decreased lung function and early mortality 

[114,552,553]. About a quarter of patients with fibrosing ILD would develop a progressive 

fibrosing phenotype [554], with disease progression and prognosis similar to those of IPF 

patients [553,555]. Due to common clinical and biological characteristics, ILDs with this 

progressive phenotype are grouped with IPF under the term “progressive fibrosing ILDs” 

[556]. 

 

ILDs most likely to develop a progressive fibrosing phenotype are idiopathic NSIP, fibrosing 

HP, CTD-ILDs, in particular ILD associated with systemic sclerosis and rheumatoid arthritis, 

and unclassifiable ILDs [554]. 

 

 

 

 



There are no formal criteria for assessing disease progression in ILD patients but, in clinical 

practice, it is usually assessed by the longitudinal assessment of lung function, in particular 

the assessment of the FVC, symptoms, chest CT scan, and possibly clinical events such as 

acute exacerbations and emergency hospitalizations for respiratory causes [551]. The most 

widely used criteria are those of the INBUILD trial [557], modified to take into account the 

DLco [558], assessed over a period of up to two years (Table 26) [557−560]. Disease 

progression is confirmed if these criteria are met over a shorter period (e.g., one year). 

 

Treatment of interstitial lung diseases with a progressive fibrosing phenotype 

 

The INBUILD study [557] was a phase III, randomized, placebo controlled trial assessing 

nintedanib for one year in 663 patients with ILD with a progressive fibrosing phenotype, 

involving at least 10% of lung volume on the chest CT scan, meeting criteria for disease 

progression in the 24 months prior to inclusion despite conventional treatment (see above), 

and with a FVC ≥45% of the predicted value, and a DLco ranging between 30 and 80% of the 

predicted value. Randomization was stratified according to whether or not the chest CT scan 

showed an UIP-like pattern. The diagnosis of ILD was fibrosing HP (29%), CTD (29%), 

idiopathic NSIP (19%), unclassifiable fibrosing ILD (17%), or another cause (12%). 

 

The annualized decline in FVC was - 80.8 mL/year in the nintedanib group and -187.8 

mL/year in the placebo group (p < 0.001). In the predefined subpopulation of patients with an 

UIP-like pattern on the CT scan (62% of study patients), the annualized decline in FVC was - 

82.9 mL/year in the nintedanib group and - 211.1 mL/year in the placebo group (p < 0.001). 

No difference in therapeutic effect was found in the studied subgroups. The safety profile was 

similar to that found in the INPULSIS trials, with diarrhea being the most commonly reported 

AE (62%). Treatment was most beneficial in the subgroup of patients whose progression 

before inclusion was defined by a decrease in FVC by ≥10%, whose decline under placebo 

was more rapid than in the other groups [561]. Blinded patients continued treatment until the 

end of the trial, i.e. a mean total treatment duration of 15.6 months in the nintedanib group 

and 16.8 months in the placebo group [562]. The proportion of patients who experienced an 

acute exacerbation or died was lower in the nintedanib group (13.9%) than in the placebo 

group (19.6%; HR: 0.67; 95% CI: 0.46−0.98; p = 0.04) [562]. 

 

The UILD study [559] was a phase II, randomized, placebo-controlled trial assessing 

pirfenidone for 26 weeks in 253 patients with unclassifiable ILD with a progressive fibrosing 

phenotype, meeting criteria for disease progression in the 6 months prior to inclusion (defined 

by an absolute decline in FVC ≥ 5%, or a symptomatic worsening not related to a cardiac, 

vascular or other pulmonary cause), and with a FVC ≥ 45% of the predicted value and a DLco 

≥ 30% of the predicted value. The primary endpoint, i.e. the FVC measured at home, could 

not be analyzed as planned due to technical difficulties and a small number of outliers. 

 

The median decrease in FVC measured at home was - 87.7 mL at week 26 in the pirfenidone 

group versus - 157.1 mL in the placebo group (statistically significant difference). The mean 

decrease in FVC measured during the hospital visits was - 17.8 mL at week 26 in the 

pirfenidone group versus- 1113.0 mL in the placebo group (p = 0.002). At week 26, patients 

treated with pirfenidone less often experienced a 5% decrease in FVC (p = 0.001), a 10% 

decrease in FVC (p = 0.01), and a decrease in DLco > 15% (p = 0.039). The decline in DLco 

was - 0.7 +/- 7.1% in the pirfenidone group versus- 2.5 +/- 8.8% in the placebo group. The 

change in 6MWT distance was - 2.0 +/- 68.1 m in the pirfenidone group versus - 26.7 +/- 79.3 



m in the placebo group. The AEs were comparable to those reported in the other trials 

assessing pirfenidone, mainly gastrointestinal AEs, fatigue, and rash. 

 

The RELIEF study [560] was a phase IIb, randomized, placebo-controlled trial assessing 

pirfenidone for 48 weeks in patients with unclassifiable ILD with a progressive fibrosing 

phenotype, meeting criteria for disease progression in the 6 months prior to inclusion (defined 

by an annualized absolute decline in FVC ≥5%, based on at least three measurements in 6−24 

months, despite conventional treatment) and with a FVC ranging between 40 and 90% of the 

predicted value and a DLco ranging between 10 and 90% of the predicted value. Inclusion 

criteria were patients with CTD-ILD, fibrosing NSIP, fibrosing HP, or asbestos-induced 

pulmonary fibrosis. The trial was terminated early after the randomization of 127 patients (64 

in the pirfenidone group and 63 in the placebo group), based on a futility criterion in an 

interim analysis triggered by a slow enrolment. Nevertheless, the analysis has shown a 

significantly smaller decrease in the percentage of FVC in the pirfenidone group compared to 

placebo (p = 0.043); the result was similar when the model was stratified according to the 

diagnosis group (p = 0.042). The median difference between the groups was 1.69% of the 

predicted FVC (95% CI: - 0.65 - 4.03). In the linear analysis of the slope of FVC in the mixed 

model, the estimated difference between the groups was 3.53% of predicted FVC (95% CI: 

0.21−6.86). The difference between the groups was also significant for the DLco. Given the 

early study termination, the results of this trial should be interpreted with caution. 

 

These trials show the efficacy of nintedanib in ILDs with a progressive fibrosing phenotype, 

and suggest a comparable efficacy of pirfenidone in unclassifiable ILDs and other ILDs with 

a progressive fibrosing phenotype. In Europe, nintedanib has been approved for use in ILDs 

with a progressive fibrosing phenotype on July 15, 2020; the Transparency Committee has 

voted a moderate actual medical benefit and a level IV improvement in actual medical benefit 

on December 16, 2020. It is extremely important to make a precise etiological diagnosis when 

faced with any fibrosing ILD in order to guide the management. Antifibrotic treatment can 

slow down the worsening in case of progressive fibrosing phenotype despite conventional 

management. 

 

Guideline 52. In patients with fibrosing interstitial lung disease, it is recommended to 

follow the evolution longitudinally based on the symptoms, forced vital capacity, 

diffusing capacity for carbon monoxide, and chest CT scan, in order to identify a 

progressive fibrosing phenotype. 

 

Guideline 53. In patients with interstitial lung disease with a progressive fibrosing 

phenotype despite therapeutic management adapted to the etiology, it is recommended 

to start treatment with nintedanib after a multidisciplinary discussion, and it is 

proposed to start off-label treatment with pirfenidone if nintedanib is not appropriate 

due to intolerance, comorbidities or drug interactions. 
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