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1. Introduction

Interstitial lung diseases (ILDs) include more than 100 respiratory
rare diseases that affect the lung parenchyma, with a variable
component of inflammation and/or fibrosis, which leads to pro-
gressive dyspnea and respiratory failure [1-10]. Pulmonary fibro-
sis is present in several ILDs, which is irreversible by definition
and may progress independently of the origin. Idiopathic pul-
monary fibrosis (IPF) is the most lethal and frequent fibrotic ILD.
However, many other non-IPF fibrotic ILDs may present a similar
disease behavior to IPF despite the initial treatment, which is
currently known as progressive pulmonary fibrosis (PPF) [1,2].
The most frequent symptoms and signs in IPF and other fibrotic
ILDs include dyspnea, dry cough, and inspiratory crackles, and, in
some cases, finger clubbing [2,3]. Natural history differs among
patients but involves a decline in lung function that worsens
quality of life and eventually leads to death. It occurs in middle-
aged and older adults, and the estimated mean survival before
the use of anti-fibrotic drugs in IPF was 3-5 years from diagnosis
[4]. The most common non-IPF fibrotic ILDs include fibrotic
hypersensitivity pneumonitis (F-HP), unclassifiable ILD (ulLD),
connective tissue disease associated ILD (CTD-ILD), smoking
related interstitial fibrosis (SRIF), and fibrotic nonspecific inter-
stitial pneumonia (fNSIP), although less frequently other ILDs
such as sarcoidosis and pneumoconiosis may also progress to
the fibrotic progressive form [11,12] (Table 1, Figure 1). Although
the advances in the diagnostic and therapeutic approaches have
improved patient survival and prognosis, the delay in diagnosis
remains frequent and one of the main unmet patient needs.

2. Rapid diagnosis and treatment

The confident diagnosis in ILD requires a multidisciplinary com-
mittee approach that evaluates clinical, radiological, serological
and, in some cases, cito-histological features [1-10]. However,
patients with an ILD in advanced stages are not candidate for
invasive procedures due to a high risk of morbi-mortality, and the
final diagnosis is usually probable or unclassifiable. On the other
hand, the initial treatment depends on the type of ILD diagnosed,
but other conditions such as the patient performance status and
comorbidities are also considered. Therefore, patients evaluated

for diagnosis after years of onset of symptoms frequently present
severe fibrotic ILD and impaired quality of life, which makes the
confident diagnosis and targeted treatment, impossible.

Early intervention is crucial to improve ILD prognosis. Based
on three studies (n =473), up to 18-32% of patients with non-
IPF fibrotic ILDs develop PPF within 61-80 months from the
onset of symptoms [6,13-15]. However, most of these ILDs
were diagnosed once the fibrotic component was established
and then, the management of the initial trigger is not afford-
able. The irreversible lung damage caused by fibrotic progres-
sion underscores the importance of early treatment. Late IPF
diagnosis is consistently associated with worse prognosis. In
a single-center prospective study, the delay in patient referral
to a tertiary care center increased the mortality risk indepen-
dently of age and lung function [16].

Antifibrotic drugs, nintedanib and pirfenidone, have been
shown to slow disease progression in a broad spectrum of IPF
and PPF patients through clinical trials [2,17-20]. Treating IPF
patients from diagnosis is desirable because disease outcome
is unpredictable and fatal events such as severe acute exacer-
bation can appear at any stage [2,3,21]. Importantly, real world
data from a multi-center, prospective, observational registry
suggest a beneficial effect of anti-fibrotic therapy on IPF sur-
vival (Hazard Ratio (HR) 0.56, 95% ClI 0.34-0.92, p =0.022) and
transplant-free survival independently of baseline disease
severity [19]. Furthermore, non-IPF fibrotic ILD patients with
criteria of PPF (Table 1) also benefit from nintedanib treatment
[22]. Therefore, early initiation of treatment is essential. But
even more important is the holistic treatment of fibrotic ILD
patients. This integral and multidisciplinary therapeutic
approach not only looks at improving quality of life but also
to avoid risk factors for fibrotic progression such as gastro-
esophageal reflux, respiratory infections, and smoking habit,
and even modifying the natural history of the disease in case
that the cause or inducer may be removed [2,3,23]. In addition,
early intervention could increase the efficacy of therapies such
as pulmonary rehabilitation; patients with less deteriorated
lung function achieve greater benefits from this non-
pharmacological approach than patients with more severe
disease [3,24].
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Table 1. Diagnostic criteria for identifying progressive pulmonary fibrosis (PPF) in non-IPF fibrotic ILDs.

In a patient with ILD of known or unknown etiology other than IPF who has radiological evidence of pulmonary fibrosis, PPF is defined as at least of the following
three criteria occurring within the past year with no alternative explanation:
1. Worsening respiratory symptoms.
2. Physiological evidence of disease progression (either of the following)

a. Absolute decline in FVC = 5% predicted within 1 year of following.
b. Absolute decline in DLCO (corrected for Hb) =10% predicted within 1 year or follow-up.

3. Radiological evidence of disease progression (one or more of the following):
a. Increased extent of severity of traction bronchiectasis and bronchiolectasis.
b. New ground-glass opacity with traction bronchiectasis.

c. New fine reticulation.

d. Increased extent or increased coarseness of reticular abnormality.
e. New or increased honeycombing.

f. Increased lobar volume loss.

ILD: interstitial lung disease; IPF: idiopathic pulmonary fibrosis; PPF: progressive pulmonary fibrosis; FVC: forced vital capacity; DLCO: diffusion capacity for carbon
monoxide; Hb: hemoglobine.

Sarcoidosis, NSIP, SRIF,
other

Risk of progression:

E <20% D 20-60% - 100%

NSIP: non specific interstitial pneumonia; SRIF: smoking related interstitial fibrosis;
ulLD: unclassifiable-interstitial lung disease; CTD-ILD: connective tissue disease-
interstitial lung disease; FPF: familial pulmonary fibrosis; HP: hipersensivity
pneumonitis; IPF: idiopathic pulmonary fibrosis.

Figure 1. Fibrotic ILDs at risk of progression. IPF is the paradigm of fibrotic progression, sooner or later these patients progress. Non-IPF fibrotic ILD involves many
ILDs with variable fibrotic component that are at risk of progression depending on different factors, including the type of ILD.



3. The relevance of early identification

One of the main reasons for the delay in ILD diagnosis is the
difficulty in identifying these types of diseases. Even in sub-
jects with connective tissue diseases, in which ILD can be
a systemic manifestation, the evaluation of the lung through
high resolution computed tomography (HRCT) is often per-
formed once respiratory symptoms are present. In case of
rheumatoid arthritis (RA), ILD is one of the main causes of
mortality, especially the usual interstitial pneumonia (UIP) pat-
tern [23]. Other factors associated with a higher mortality in
RA-ILD are age, male sex, severity of fibrosis, and the activity
and duration of RA [24-28]. Therefore, anticipating RA-ILD
outcome could optimize the therapeutic approach, including
the timely referral to lung transplant [29]. However, recent
studies have demonstrated that the median time to ILD iden-
tification after appearance of respiratory symptoms in RA
patients is 14.36 = 15.3 months [29]. The recommendations
in the diagnosis of systemic sclerosis (SSc) include the screen-
ing of ILD through HRCT from diagnosis. Similarly, a recent
Spanish consensus rheumatological-pneumological position
paper has proposed to perform chest HRCT in those RA
patients at higher risk of ILD (old males with smoking history
and high RA activity) [30]. Therefore, the early identification of
ILD involvement in CTDs is currently fostered, especially in
those systemic diseases that more frequently associate lung
involvement.

Classically, subjects regularly exposed to inorganic or
organic inhaled occupational dust such as coal, silica, asbes-
tos, mold, or bird droppings, were recommended to be eval-
uated for respiratory screening. Similarly, pneumotoxic drugs,
such as amiodarone or bleomycin, and thoracic radiotherapy
would require an active screening of lung damage. However,
the identification of ILD in these cases is also commonly
preceded by clinical symptoms, probably after years of dis-
ease onset. Avoiding the exposure as soon as some radiolo-
gical HRCT sign is present could decrease the induced lung
damage [31]. Therefore, more preventive strategies are
needed to early identify those cases at risk for induced fibro-
tic ILD.

Finally, risk factors associated with ILD development are
not only limited to those induced or associated ILD cases.
Some relevant predisposition and environmental factors
have been identified in idiopathic interstitial pneumonias,
including IPF. The presence of family aggregation exponen-
tially increases the risk of IPF development in first degree
relatives [32]. Furthermore, HRCT scan identifies subclinical
ILD in relatives of sporadic IPF cases [33]. Therefore, the
screening of ILD in familial cases has been proposed, and it
is currently implemented in some countries for the clinical
practice [34].

Genetic predisposing factors in adult patients (usually older
than 50 years), such as MUC5B polymorphism or telomerase
related gene variants, have been also associated with the
development of IPF. However, using genetic information for
screening ILD is more complex and difficult to implement
worldwide due to technical and skills requirements. Early
identification of those cases at higher risk for developing IPF
or presenting early interstitial changes would avoid or prevent
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other modifiable factors that could increase the probability of
disease development or fibrotic progression such as smoking
habit, dust exposures, viral infections, and gastroesophageal
reflux [35].

For all of these reasons, accurate diagnosis of ILD is crucial
for management and prognosis but can be challenging even
for experienced clinicians. Expert multidisciplinary discussion
(MDD) is considered the gold standard for ILD diagnosis [2].

4. ILD patient journey: identification and referral

From the onset of symptoms to diagnosis of pulmonary fibro-
sis, the patient journey involves delays at each stage of the
diagnostic pathway [36]. The diagnostic journey usually starts
with patients presenting to their primary care physicians with
initial symptoms of cough or dyspnea on exertion. These
nonspecific symptoms, combined with the heterogeneity and
rarity of pulmonary fibrosis, as well as requirement for multiple
diagnostic investigations, results in a prolonged time to diag-
nosis with potential delays related to patient factors and
health-care systems [37]. Time to diagnosis from the onset of
symptoms varies depending on the studies, but the common
median is 2.1 years (IQR 0.9-5.0) [38]. Longer time to diagnosis
is associated with worse outcomes in IPF [39,40], causes
delayed treatment, leads to more extensive fibrosis and affects
patients’ emotional well-being [41]. Most of these delays are
avoidable. There is a particular need to raise awareness of
pulmonary fibrosis in the general population.

A European IPF Patient Charter was developed to identify
unmet needs of IPF patients across Europe [42]. There was an
overall agreement regarding the need for an early and accu-
rate diagnosis; the need for better access to treatment, holis-
tic, and palliative care; and the need to raise awareness of the
disease severity and its chronic nature among patients, health-
care professionals, and general population [42]. Similar results
were obtained in an in-depth survey from European countries
[43]. A general complaint among IPF patients was the delay of
diagnosis and the lack of detailed information delivered to the
patient in a sensitive and empathetic manner [42,43].
Furthermore, patient knowledge and satisfaction were higher
in those treated in reference centers [43]. Additionally,
patients reported a negative impact of IPF on the quality of
life in personal autonomy, personal relationships, and financial
difficulties [38]. Hence, early holistic therapeutic approach
would not only preserve lung function but also translate into
a better quality of life for IPF patients. Further, patients’
experiences highlight the need for understandable informa-
tion concerning the diagnostic tests performed, differential
diagnosis, final diagnosis, and treatments as well as peer sup-
port groups. Improving several aspects of the diagnostic path-
way is therefore warranted to minimize delays and improve
patient satisfaction [44].

5. First steps for an ILD rapid diagnosis

Although ILD may be identified in subclinical cases by inci-
dental discovery through radiological chest images performed
for another reason or by active screening in subjects at high-
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risk (familial screening, lung evaluation in CTD study, or pre-
ventive occupational programs), in most cases, the respiratory
symptoms precede the diagnosis, and the initial assessment is
usually performed in primary care centers. Therefore, for
a rapid diagnosis two relevant concerns required have been
worked; 1) ILD awareness among medical community at pri-
mary care centers, especially focused on the early identifica-
tion by general practitioners (GPs) and/or radiologists and 2)
Organization of a rapid ILD diagnostic circuit, facilitating the
connection between GPs and ILD Units. If specific attention is
devoted to educational interventions to GPs and radiologists
on basic notions on the main ILDs and the rapid circuit is
organized, the diagnostic delay may decrease.

In many countries, the primary care setting has been
devoid of pre- and post-graduate educational interventions
focused on basic knowledge of ILD [45]. A Portuguese study
analyzed the level of awareness on basic ILD diagnostic and
management aspects among primary care physicians to per-
ceive possible weaknesses. Globally, 69% of questions were
correctly answered but only 21.9% of GPs considered them-
selves to have a satisfactory self-perceived level of knowledge
on ILD. Except for sarcoidosis (p = 0.017) and some isolated
questions on other ILDs, no significant differences were found
between physicians younger and older than 45 years [42]. IPF
questions had the worst performance and only 48.5% of GPs
recognized the importance of velcro-crackles at auscultation
for suggesting fibrotic ILD. Typically, inspiratory crackles in
fibrotic ILD patients are discontinuous, short sounds similar
to those heard when slowly separating Velcro, even present in
the early stages of fibrosis it may be heard at the subaxilar
thoracic line of auscultation when the patient takes slow, deep
breaths [43]. Unlike the crackles occasionally heard in healthy
elderly subjects, which disappear after several deep breaths,
these fine crackles are heard consistently at the end of inspira-
tion and originate from the basal areas of the lung [43].
Training the ears to differentiate this type of crackles from
those heard in patients with heart failure or traction bronch-
iectasis is crucial for optimizing the sensitivity and specificity
of this relevant fibrotic sign. Among other relevant patient
signs, finger clubbing has been described in 25-50% of
patients with IPF, it is easily recognized since fingertips and

Table 2. Clinical features that help to suspect fibrotic ILDs.

fingernails become rounder but may be also present in other
respiratory conditions [45]. On the other hand, although the
respiratory symptoms are similar to other more common dis-
eases, some differential features may be perceived; dyspnea is
progressive and, on exertion and cough, when present, is dry
and may increase with exercise or laughing. Both symptoms
worsen despite common treatments for bronchial diseases
(bronchodilators, mucolytic or anti-histaminic  drugs).
Considering individual risk factors together with symptoms
and signs is essential for suspecting fibrotic ILD [46]
(Table 2). Family aggregation, the existence of some CTD or
pneumotoxic drug use, exposure to organic or inorganic
inhaled dust, or a recent viral infection (including COVID19),
are individually strong enough to perform a chest radiological
study. Other associated risk factors that should be globally
considered are age (>40 years), smoking history and the pre-
sence of gastroesophageal reflux (with or without symptoms).
The initial complementary studies at the primary care center
include forced spirometry, chest X-Ray and/or computed
tomography (CT). Although not available in all primary care
centers, the chest CT is the most sensitive complementary test
for ILD and allows identification of mild interstitial changes
even in subclinical subjects. The frequent use and easy avail-
ability of chest X-Ray makes this procedure the first study to
perform in these patients; however, a normal chest X-Ray is
not able to discriminate mild fibrotic ILD. The spirometry may
show a decrease in the forced vital capacity (FVC), with a non-
obstructive altered ventilatory pattern. However, the appro-
priate technical performance of the spirometry is out most
important. Once an ILD patient is identified or suspected, the
possibility of referring the patient directly to an ILD Unit would
decrease the number of unnecessary complementary tests
and treatments, decreasing the stress for the patient and
reducing the timelines to the final diagnosis and treatment
(Figure 2).

6. Discussion

Primary care physicians may play a key role for improving
ILD diagnosis and disease outcomes, suspecting and/or
identifying ILD and referring patients to the ILD Unit [47].

Patient clinical features

Complementary tests Possible ILD diagnosis

Progressive dyspnea and/or cough that worsen or appears with

Chest X-ray or computed tomography (CT)

Idiopathic Pulmonary Fibrosis.

exercise or Scan Familial Pulmonary Fibrosis.
laughing Fibrotic Hypersensitivity Pneumonitis.
No improvement after the use of bronchodilators, antibiotics, or Spirometry: Smoking-related interstitial fibrosis.

antitussives
Presence of risk factors:
Family history of ILD
Use of pneumotoxic drugs
Organic or inorganic exposures (working, daily habits, home)
Smoking history
Gastroesophageal reflux
History of relevant viral infection
Telomere dysfunction
Known gene mutations
Velcro crackles (auscultation)
Clubbing

FVC and FEV1/FVC

Connective tissue disease associated
ILD.

ILD with autoimmune features (IPAF).
Unclassifiable ILD.

Fibrotic nonspecific interstitial
pneumonia.

Drug-induced ILD.

Pneumoconiosis.

Fibrotic sarcoidosis.

Post-SDRA ILD (including severe
covid).
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PRIMARY CARE

Subclinical cases
Patients at risk
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Radiology Study
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Figure 2. Proposed patient referral circuit for rapid diagnosis and continuum care.

There are four types of patients with a suspected diagnosis of ILD in Primary Care. Subclinical cases are patients with no respiratory symptoms, patients at risk of developing ILD (due to
family history or environmental or occupational exposures, for example) and incidental cases (diagnosis of ILD by chance, such as through and abdominal CT scan performed for other
reasons). However, most patients are referred with clinical symptoms (dry cough and/or dyspnea). All these patients should undergo an appropriate physical examination to find finger
clubbing, inspiratory crackles on auscultation, and risk-factors at the medical history. Chest X-ray and/or CT scan, and spirometry help to suspect ILD in primary care centers. The
relationship with primary care centers may also help to improve the communication and information about follow-up and consequent needs over time, including end-of-life approach.

These ILD Units coordinate the MDD committee that
involves expert disciplines including pulmonologists, radi-
ologists, pathologists, thoracic surgeons and even rheuma-
tologists, and/or internal medicine for evaluating ILDs in
the context of a systemic disease. The discussion in these
expert committees is the best way to promote communi-
cation between different specialists in order to make
a quick and efficient diagnosis of ILD and early treat-
ment [48].

Early identification and timely referral of an ILD patient
may modify the disease’s natural history, even saving lives
in some ILDs. Thinking about the ILD option by GPs and

radiologists is crucial for timely diagnosis and integral treat-
ment, reducing risks, complementary tests and optimizing
patient journey. Institutional strategies for allowing or
enhancing the interaction between primary care centers
and ILD centers may improve patient journey and holistic
care.

Diagnostic delay is a common problem for patients with
fibrotic ILD that stems from several factors including the low
incidence of these rare diseases, a lack of awareness, insi-
dious onset and nonspecific symptoms, which represents
a major challenge for the suspicion and early identifica-
tion [46].
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The time elapsed from symptom onset to the final ILD
diagnosis can be troubled by delays and misdiagnosis during
the evaluation of the patient by non-expert physicians that
may initially suspect and treat other common respiratory dis-
eases such as asthma or chronic obstructive pulmonary dis-
ease (COPD) [49]. On the other hand, the rapid diagnostic
circuit from primary care centers to ILD units may associate
non-ILD cases such as bronchiectasis, infections, or heart fail-
ure. Therefore, a rapid diagnostic process could involve
a minority of patients with other causes of interstitial lung
infiltrates.

Prompt diagnosis of ILD is important to ensure that
patients receive appropriate care and support and to
enable them to be considered for lung transplantation or
clinical trials. Primary care centers have a key role to play in
expediting the diagnosis of ILD by referring middle-aged
/elderly patients with unexplained chronic dyspnea and
cough who do not meet the diagnostic criteria for other
diseases to an ILD center or pulmonologist with expertise in
this group of disorders [46]. The best strategy for achieving
this purpose is currently unknown, and probably more than
one option will be possible depending on the country and
even on the region. Since greater benefits are achieved
with early actions in patients with ILD, it is necessary to
improve early detection and management of ILD by raising
awareness and educating health-care professionals and
general population and placing management strategies
that facilitate quick referral to specialized centers and
early and accurate treatment of ILD patients [50]. An effec-
tive initial working group for setting the proper strategy
would include the different professionals and institutions
involved, including health-care system decision-making
representatives and patient-representatives from patient
associations, foundations, and federations.

7. Conclusions

Early identification and timely referral of an ILD patient may
modify the disease’s natural history, even saving lives in
some ILDs. Thinking about the ILD option by GPs and
radiologists is crucial for timely diagnosis and integral treat-
ment, reducing risks, complementary tests and optimizing
patient journey. Institutional strategies for allowing or
enhancing the interaction between primary care centers
and ILD centers may improve patient journey and holistic
care.
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