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Interstitial lung disease (ILD) is frequently associated with lung cancer.1,2
Idiopathic pulmonary fibrosis (IPF) has been identified as an independent
risk factor for the development of lung cancer and shares several pathogenic commonalities with tumorigenesis3. Patients with lung cancer and
concomitant ILD have been excluded from the majority of clinical trials of
chemotherapeutic regimens, considering the increased risk of acute exacerbations (AE) of preexisting ILD4,5. Thus, there is no consensus statement
with regards to therapeutic approach of this specific subgroup of patients.
The past few years have seen the advent of novel discoveries in the
pathogenesis of lung cancer leading to personalized medicine therapeutic
approaches6. Current standard of treatment for advanced NSCLC consists
of a doublet regimen of a platinum and a third generation agent. Molecular targeted therapies for tumors with driver mutations –EGFR mutation
and ALK and ROS1 rearrangement- and immune checkpoint inhibitors
for tumors with high expression of PD-L1 represent alternative options in
specific subsets of patients7. Doublet regimen of platinum plus etoposide
or platinum plus irinotecan represents the first-line standard of treatment
for small cell lung cancer (SCLC)8.
In light of the rapidly increasing incidence of concomitant ILD-LC and the
emergence of the novel chemotherapeutic agents physicians have focused
on addressing the following dilemmas: 1) Can we establish an optimal
regimen for ILD-LC patients which is both efficacious and safe. 2) Can we
identify a reliable biomarker to predict treatment response and disease
progression on an individual basis? 3) Can we expect that delineation of
common pathogenetic pathways between IPF and lung cancer will
open new therapeutic revenues potentially through drug repurposing?
Regarding cytotoxic chemotherapy, a recent meta-analysis demonstrated that a platinum-based doublet presents with an acceptable efficacy
profile as first-line therapy in ILD-NSCLC patients given that response rate,
progression-free survival and overall survival are comparable to those of
patients with NSCLC without ILD9. Currently, carboplatin in combination
with paclitaxel represents the gold-standard of safety and efficacy in patients with IPF and NSCLC. Carboplatin plus nanoparticle-albumin-boundpaclitaxel has also shown both safety and efficacy in a small cohort of ILDNSCLC patients10. The incidence of ILD-AE following first-line chemotherapy
is highly variable mainly due to the lack of definitive diagnostic criteria
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for AE11-14. The aforementioned meta-analysis estimated
that incidence of AE after first-line chemotherapy was
8.47%. Limited data on second-line treatment with
docetaxel15 or pemetrexed16 as monotherapy have shown
increased risk for ILD-AE. With regards to SCLC, existing
data suggests that standard treatment with platinum
plus etoposide/irinotecan is relatively efficacious and
safe in ILD-SCLC patients17-19.
Data on the efficacy and safety of molecular-targeted
therapies in ILD-NSCLC patients is still scarce and controversial. Gefitinib has been associated with ILD-AE20,21
and thus EGFR-TKIs are generally avoided in ILD-NSCLC
patients. It’s also noteworthy that frequency of EGFR mutations is significantly lower in patients with ILD-NSCLC
compared to non-ILD-NSCLC patients22. Choi et al (2014)
reported poor outcomes when EGFR-TKIs were used as
second-line therapy in ILD-NSCLC patients, of whom
the majority did not harbor a mutation of EGFR. Authors
suggested that the use of EGFR-TKI should be restricted
to those patients harboring specific EGFR mutations23.
Regarding safety and efficacy of ALK inhibitors as well
as immune checkpoint inhibitors data is limited and
deserves further investigation24. Molecular profiling of
this subset of NSCLC could be very useful for the application of personalized medicine approaches with minimal
side-effects and optimal efficacy25.
To this end, the identification of a reliable prognosticator to stratify patients at high risk for exacerbation
following chemotherapy represents a major challenge.
Small studies have identified smoking status10, elevated
CRP11 and decreased baseline FVC% predicted26 as
independent risk factors for disease AE. Usual interstitial
pneumonia (UIP) pattern on pre-treatment chest CT
has been also shown to be associated with increased
risk of ILD-AE13.
IPF and lung cancer are two disease paradigms that
share many epidemiologic and pathogenetic commonalities. Nintedanib, an FDA-approved agent for the
treatment of IPF, has been originally identified as anticancer drug in combination with docetaxel as second-line
treatment for NSCLC. This evidence has raised the attention
on exploiting the existing data of oncology research to
IPF therapeutics. In particular, dysfunctional activity of
the signal transduction pathway PI3/AKT is involved
in both IPF and cancer pathogenesis and inhibition of
PI3K which is currently being explored as anticancer
treatment has also been suggested as a novel option
in IPF therapeutics27. Epigenetic modifications have
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been involved in both fibrogenesis and tumorigenesis
and thus targeting the epigenome may hold therapeutic
promise for both disease entities28,29. Finally, in the case
of patients with concomitant IPF-NSCLC it’s interesting
to examine whether a combination of anti-fibrotic and
anti-cancer drugs could present with synergistic action. A preclinical study demonstrated that pirfenidone
in combination with cisplatin led to increased cell death
of NSCLC cells and cancer-associated fibroblasts30. In
addition, perioperative treatment with pirfenidone
of IPF-LC patients has been associated with fewer AE
after lung cancer operation31. Currently, a new, prospective, randomized study has been designed in order to
compare nintedanib, combined with carboplatin plus
nab-paclitaxel to carboplatin plus nab-paclitaxel alone
in IPF-NSCLC patients32.
In conclusion, patients with ILD and lung cancer present with increased risk for chemotherapy-induced ILDAE. To this end, physicians should apply the Hippocratic
premise “first do no harm”. Unfortunately, there is major
lack of knowledge with regards to safety and efficacy
profiles of the majority of conventional chemotherapeutic
regimens as well as the novel immune-checkpoint inhibitors. Both disease paradigms present with considerable
pathogenetic and phenotypic heterogeneity and thus
randomized controlled clinical trials involving highly
characterized enrolled patients are extremely difficult
and challenging. The application of high-throughput
screening strategies may help clinicians to stratify patients
based on their risk profile and apply precision medicine
approaches that will maximize therapeutic benefits and
reduce chemotherapy-induced cytotoxicity.
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