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Interstitial lung diseases (ILD) comprise a heterogeneous group of disorders that
present significant challenges in both diagnosis and management due to their varied na-
ture, which encompasses different degrees of inflammation and fibrosis affecting lung
tissue [1]. The manifestation of ILD heterogeneity is multi-level and includes patients’ clini-
cal symptoms, the trajectory of disease progression, radiological findings, histopathological
characteristics, and underlying biological mechanisms [2]. This heterogeneity has been
a substantial barrier to understanding disease mechanisms and developing effective and
personalized treatments. Therefore, the identification and characterization of endotypes,
phenotypes, and biomarkers have emerged as vital steps, not only for enhancing diagnostic
accuracy, but for providing prognostic insights and facilitating tailored therapy options
that can improve patient outcomes [3,4].

A prospective study showed that most of the treatable traits (TT) hypothesized in the
literature based on phenotypes and endotypes could be identified in ILD cohorts [5]. This
finding reinforces the critical importance of adopting a TT approach in the management of
ILD. Notably, the majority of TTs observed within the ILD population were found to be
related to comorbidities and extra-respiratory manifestations, thereby underscoring the
necessity of a multidisciplinary team (MDT) in the comprehensive management of these
patients. Establishing a systematic sequence of pharmacological and non-pharmacological
interventions within the MDT framework is essential in order to adequately determine
whether treatment goals should be driven by systemic disease, pulmonary disease, or both,
particularly in the case of relevant comorbidities and ILD associated with connective tissue
diseases (CTD) [6].

Furthermore, the dynamic nature of ILDs was emphasized through this study’s obser-
vation of changes in TTs at the one-year follow-up mark. This illustrates the importance
of ongoing disease monitoring and the role of MDT discussions, not merely as diagnostic
evaluations, but for ongoing management options and the identification of ILD progression.
Accurately predicting disease behavior based on early-stage endotyping and phenotyping
is essential, especially for ILDs in which diagnosis can be made in young adult patients
and life-long treatment can be started based on the clinical picture, such as sarcoidosis or
CTDs [7,8]. Identifying “high-risk patients” using biomarkers is of paramount priority, as
it can help minimize patient exposure to potentially harmful treatments while promoting
personalized approaches that yield better outcomes compared to currently used standard
first-line therapies [9].

The papers featured in this Special Issue investigate various traits linked to biomarkers,
with a particular emphasis on pulmonary fibrosis, a critical aspect of ILD that warrants
focused attention.
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Serum or tissue biomarker identification predicting fibrosis and its progression rep-
resents a future challenge for ILD management. One noteworthy example is HOXB7, a
protein involved in regulating processes such as proliferation, motility, and angiogenesis
across different neoplastic diseases [10]. Samarelli et al. showed that HOXB7 is highly
expressed in the lung tissue of patients with idiopathic pulmonary fibrosis (IPF) and seems
to be associated with the extension of fibrosis, suggesting its potential role as a biomarker
for disease progression [11]. Additionally, HOXB7 can lead to the development and pro-
gression of IPF to lung cancer. Thus, it could be identified as a prospective biomarker for
stratifying lung cancer risk among patients diagnosed with IPF.

Biomarkers are also crucial for assessing response to treatment and identifying patients
exhibiting a progressive pulmonary fibrosis (PPF) phenotype. Traditionally, clinicians have
relied on a combination of pulmonary function tests (PFT), radiological assessments, and
clinical evaluations to monitor these factors [12]. However, PFTs measure only whole-lung
physiology, representing a significant limitation in ILD, in which pathology is heteroge-
neously distributed. On the other hand, high-resolution computed tomography (HRCT)
scans deliver excellent morphological insights into the correlates of inflammation and fibro-
sis while only offering limited physiological data. Quing et al. explored the role of magnetic
resonance imaging using hyperpolarized 129Xe as a gaseous contrast agent (129Xe MRI) in
providing regional data on lung ventilation, diffusion, and perfusion. The hyperpolarized
129Xe MRI has proven to be highly sensitive in identifying regional functional changes in
ILD patients with usual interstitial pneumonia (UIP) patterns, indicating its potential as a
new tool to monitor progression and response to treatment in these patients [13].

A variety of biomarkers, such as KL-6, surfactant protein D (SP-D), CXCL4, and
anti-MDA5, have been linked with fibrotic progression in ILDs associated with CTD [14].
However, no singular biomarker has yet proven sufficient to predict patient PPF phenotypes.
A combination of biomarkers to identify PPF patients with a “high-risk signature” could
enrich clinical trial cohorts and avoid the need for antecedent progression when defining
progressive fibrosing ILD for clinical trial enrolment [15].

In conclusion, the future of ILDs hinges on precision medicine approaches tailored
to specific phenotypic and endotypic patient characteristics. The increasing significance
of biomarkers in ILD management cannot be overstated, as they influence diagnosis,
prognosis, and the personalization of treatment approaches. Recently, Alqalyoobia et al.
employed high-throughput proteomics to identify and validate biomarkers associated
with survival across various types of fibrotic ILD. Their findings highlighted noteworthy
molecular similarities between IPF and non-IPF ILDs while also revealing unique biological
signatures that could lead to more targeted therapeutic strategies [16]. The success of
precision medicine in ILD will need to be verified in appropriately designed randomized
controlled trials of unselected patients with ILD stratified by combinational biomarkers
and/or of a patient population with defined disease endotypes [17].
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