
Abstract. Idiopathic pulmonary fibrosis (IPF) is a rare
interstitial lung disease limited to the lung with an undefined
etiopathogenesis and a very short life expectancy (less than
5 years). IPF susceptibility has been associated with several
genetic and environmental risk factors and the prognosis is
conditioned by comorbidities such as gastro-esophageal
reflux, depression, venous thromboembolism, pulmonary
hypertension and lung cancer. At 5 years follow-up, 15% of
IPF patients develop lung cancer, which can significantly
reduce their survival. Because diagnostic or therapeutic
procedures such as surgical, radiation or pharmacological
treatments may induce acute exacerbations and increase
mortality, the management of lung cancer in IPF patients is
a very difficult task. This study discusses advantages and
disadvantages of lung cancer treatments in patients with
severe IPF, highlighting several controversial aspects on this
topic, including potential nintedanib treatment.

Idiopathic pulmonary fibrosis (IPF) is an interstitial lung
disease with a poor prognosis and an undefined
etiopathogenesis. Several genetic and environmental risk
factors for IPF have been identified including cigarette
smoking, metal dust and other pollutant exposure, genetic
mutations and polymorphisms (1-5). IPF prognosis is really
poor (less than 5 years) and it is conditioned by

comorbidities negatively affecting patients’ quality of life
and survival (e.g. gastro-esophageal reflux, depression,
venous thromboembolism, pulmonary hypertension and other
cardiovascular disorders, and lung cancer) (6-10). The
incidence of pulmonary neoplasm is much higher in IPF
patients than in the general population (11). Ozawa et al.
(12) for instance, reported 3.3%, 15.4% and 54.7% of lung
cancer incidence in IPF patients after one, five and ten years
of follow up, respectively (12). Common mechanisms shared
by the two diseases remain unknown. An aberrant expression
of miRNAs regulating Non-small cell lung cancer (NSCLC)
and IPF has been suggested together with a crucial role of
tyrosine kinase inhibitor directed against growth factors
(platelet-derived growth factor, vascular endothelial growth
factor and fibroblast growth factor) (13, 14).

Lung cancer (LC) significantly reduces survival of IPF
patients, including patients with combined pulmonary
emphysema and pulmonary fibrosis (15). It generally occurs
in the peripheral areas of the lower lobes, where fibrotic
changes are predominant. In particular, LC develops from
honeycomb areas or in the border between honeycombing
and non fibrotic areas and the squamous cell carcinoma is
the predominant histological type (16, 17). Invasive
diagnostic or therapeutic procedures for neoplasms promote
the development of Acute exacerbations (AE) in 80% of IPF
patients and the lung surgical treatment puts about 1/5 of
them at high risk of death (17, 18). A perioperative
Pirfenidone treatment has recently been proposed to reduce
the incidence of postoperative acute events (18-20). In this
context, the therapeutic management of LC is a difficult task
and it is still questioned, especially in IPF patients with
severe fibrotic involvement, whether the tumor should be
treated or not (21, 22). Although Lee et al. (15) reported that
radiotherapy and surgical treatments of LC result in a
reduced survival of IPF patients, according to Kumar et al.
(19) lung resection in selected cases can improve their

1

This article is freely accessible online.

Correspondence to: Elena Bargagli, Section of Respiratory
Medicine, Department of Clinical and Experimental Medicine,
Department of Clinical and Experimental Biomedical Sciences,
University of Florence, Florence, Italy. Tel: +393391590310, e-
mail: bargagli2@gmail.com   

Key Words: Lung cancer, idiopathic pulmonary fibrosis, nintedanib,
prognosis, therapy.

in vivo 31: xxx-xxx (2017)
doi:10.21873/invivo.11xxx

Lung Cancer in Patients with Severe Idiopathic 
Pulmonary Fibrosis: Critical Aspects

ELENA BARGAGLI1, VIOLA BONTI1, KATIA FERRARI1, ELISABETTA ROSI1, BINDI ALESSANDRA2,
BARTOLUCCI MAURIZIO2, MORONI CHIARA2 and LUCA VOLTOLINI3

1Section of Respiratory Medicine, Department of Clinical and Experimental Medicine; Department of 
Clinical and Experimental Biomedical Sciences, Careggi University Hospital, Florence, Italy;

2UOC Radiodiagnostic, Careggi University Hospital, Florence, Italy;
3Thoracic Surgery Unit, Careggi University Hospital, Florence, Italy  

No: 3715-B
Please mark the appropriate 
section for this paper
■ Experimental 
■ Clinical 
■ Epidemiological



survival. Furthermore, Tomassetti and colleagues (21) have
suggested that in mild IPF patients the sublobar resection in
stage I LC is safer than lobectomy, although this approach
can increase the risk of LC recurrences. However, available
knowledge indicates that the risk of AE is higher in treated
than in untreated patients (21) and indications for diagnostic
and therapeutic procedures for LC in IPF patients are
lacking. This paper is aimed at contributing to the debate
over pros and cons of LC treatment, reporting and discussing
the clinical outcomes of patients with severe IPF and
suspected lung malignant nodules.

Case Report

A 79 year old man, ex-smoker, with bilateral glaucoma and
hypovitaminosis D referred to us for severe cough and
dyspnea. The patient was diagnosed with IPF, based on
clinical and radiological features (definite usual interstitial
pneumonia (UIP) pattern). The rheumatologic tests excluded
an underlying autoimmune process and, in 2012, the patient
started Pirfenidone treatment. In March 2014, High
resolution computed tomography (HRCT) of the chest
performed for routine follow-up revealed a pulmonary
nodule in the right upper lobe, PET positive (Figure 1A). In
the same period we witnessed a rapid deterioration of the
interstitial lung disease with deterioration of lung function
parameters, oxygen request and evident radiological
progression. The multidisciplinary decision was to start
Nintedanib therapy, avoiding any diagnostic or therapeutic
approach to the suspected malignant nodule. Since January
2015, we shifted the patient to Nintedanib at a dosage of 150
mg twice a day. The radiological follow-up performed in the
next 12 months with lung function tests, HRCT of the chest
and blood gas analysis, revealed a complete stability of IPF
as well as the lung nodule (lung function tests revealed
forced vital capacity 50%,total lung capacity 44%, diffuse
capacity for carbon monoxide 25% while, the six minute
walking test and HRCT of the chest remained stable). 

The second patient was a 74 year old male, ex-smoker (50
pack year), with no history of professional exposure. The
patient had a complex clinical history that influenced our
treatment choices: mellitus diabetes, chronic atrial fibrillation
in treatment withan anticoagulant, arterial hypertension,
abdominal aortic aneurysm, hypertrophic dilated
cardiomyopathy, previous bladder cancer surgically treated.
In June 2016, because of dyspnea, the patient underwent
HRCT of the chest, demonstrating diffuse panlobular
emphysema of the upper lobes, a bibasal definite UIP pattern
with advanced peripheral honeycombing, and a nodule of 35
mm in the right upper lobe, with a fibrotic component and
projected towards the hilum of the lung (Figure 1B). PET
evaluation revealed high level of capitation in this area and
in the mediastinal lymph nodes. Lung function tests revealed

a severe reduction of DLCO (<30%), and blood gas analysis
showed reduced Pa02, but in order to obtain a diagnosis a
bronchoscopy with Bronchoalveolar lavage (BAL) and
Transbronchial biopsy (TBNA) of lympho nodes was
performed. Unfortunately no diagnosis was reached and a
surgical biopsy for the suspect lung cancer was excluded
because of high risk of complications related to the advanced
pulmonary fibrosis. Last HRCT of the chest revealed an
increased density of the mass with mediastinal lymph node
involvement. Our multidisciplinary evaluation concluded in
starting pharmacological treatment inthe patient with
combined IPF and emphysema and suspected lung cancer.
Nintedanib was started also to obtain a potential control in
the evolution of the lung nodule. 

The third IPF male patient was 83 years old, no smoker,
with persistent dry cough and dyspnea. The patient had
undergone several investigations due to respiratory
symptoms and bibasal crackles present at physical
examination. Lung function tests revealed severe restrictive
deficit with DLCO <35%. HRCT showed a definite UIP
pattern with patchy bibasal areas of end-stage lungs and
traction bronchiectasis. The concomitant presence of two
nodular lesions in the right upper lobe and in the left lower
lobe was observed. PET revealed high level of capitation of
lung nodules, mediastinal, pretracheal, subcarinal and hilar
lymph nodes. Autoantibodies were negative and
bronchoscopy with BAL excluded other Interstitial lung
diseases (ILDs). No cytological anomalies were documented
in BAL samples, and TBNA was not diagnostic for
neoplastic disease. Radiological exams were evaluated by the
thoracic surgeon who confirmed the suspected malignant
nature of the mass, but refused a surgical approach for
diagnostic and therapeutic reasons due to the associated high
risk of acute exacerbations. Nintedanib treatment was started
in October 2016 at the dose of 150 mg twice a day.

The last patient was a 79 year old man affected by
advanced dysmetabolic liver cirrhosis complicated by portal
hypertension. The patient referred dry recurrent cough and
exertion dyspnea and he performed a HRTC of the chest
showing a definite UIP pattern and the presence of a lung
nodule in the right upper lobe PET positive. Lung function
tests documented a restrictive deficit with severe DLCO
impairment (13% of theoretical value). Management of IPF
and lung cancer in such cases is even more complicated
because of advanced liver disease (associated with ascites,
hepatorenal syndrome and esophageal variceal hemorrhage)
and doing invasive procedures or staring pharmacological
therapies could have a relevant risk. 

Discussion

IPF is a severe fibrotic disorder that shares common
pathogenetic features with lung cancer. Several proteins
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upregulated in IPF are directly involved in carcinogenesis
and lung areas of active fibrosis may represent potential
targets of lung neoplasms (13, 23). In IPF patients, invasive
diagnostic procedures as well as surgical or pharmacological
treatments may induce acute exacerbation and increased
mortality (19, 20, 22).

In this study we described the medical histories of patients
with IPF and suspected malignant lung nodules, in order to
highlight the difficulties in the diagnostic and therapeutic
management of these combined diseases. Lung cancer in IPF
patients generally starts in peripheral areas of lung fibrosis.
If Fine needle aspiration biopsy (FNAB) can not be
performed or is not diagnostic, the management of these
patients becomes difficult (16). The international guidelines
for the diagnosis and treatment of IPF do not provide a clear
strategy on how to manage these patients whose survival is
reduced by the presence of the highly suspected or even
histologically confirmed lung cancer (1, 9, 10). Several
studies have evaluated cancer-like outcomes in IPF (21, 24,
25). The most frequently used prognostic indicator in IPF
(independently from lung neoplasm) is the progression-free
survival (24) Unfortunately, it is unclear if it is correct to
apply this indicator derived from oncologic studies to IPF.
The ‘overall survival’ (OS) is the principal endpoint of
oncology clinical trials, defined as “the time from
randomization until death (from any cause)”. It is a
universally accepted measure of direct benefit, easily and
precisely detectable, but it requires large trial populations
and long follow-up to identify statistical differences between
different groups; it can be affected by crossover or

subsequent therapies and includes deaths unrelated to cancer
(26). Therefore, two other endpoints have been introduced:
the progression-free survival, which is the time from
randomization until disease progression or death, and the
time to progression, which includes the time from
randomization until objective tumor progression (it does not
include deaths). The latter endpoints are only applicable to
limited sample sizes and shorter follow-up time than OS,
they are not affected by crossover or subsequent therapies,
and are generally based on objective and quantitative
assessment (26). However, these endpoints are useful only if
based on widely accepted and validated criteria including
anatomical tumor burden. Such criteria, known as RECIST
(Response Evaluation Criteria in Solid Tumors), were
published 17 years ago and established the minimal size of
measurable lesions, how to manage the follow up of
malignant lesions up to 10 (a maximum five/organ site), and
the use of unidimensional, rather than bidimensional,
measures for overall evaluation of tumor burden (26)6. The
RECIST criteria were revised in 2009 and are still adopted
by academic institutions, cooperative groups, and industry
for trials where the primary endpoints are objective response
or progression (26). These parameters are helpful to evaluate
the extension of lung solid cancers (with some limits when
evaluating semisolid, multifocal lesions or ground glass
opacities). This experience with prognostic bioindicators in
the oncological field has been applied to IPF straightaway,
in a mechanistic way, considering the progression-free
survival rather than the overall survival to evaluate clinical
response and IPF progression after the beginning of a
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Figure 1. A, B: The pulmonary nodules in two patients with idiopathic pulmonary fibrosis.



treatment. King et al. (27) reported many individual clinical
variables predictive of IPF survival which can be divided
into clinical predictors (age, sex, ethnicity, smoking status,
dyspnea, physical findings, comorbidities), radiographical
predictors (number of parenchymal abnormalities and
extension of fibrosis), physiologic predictors (changes in
FVC and DLCO), biomarkers from BAL and pathologic
predictors (25). These clinical variables may be useful to
derive clinical prediction models, but larger population sizes
and longer follow-ups are required for their development
(27). Therefore it is complicated to evaluate the prognosis of
a patient with advanced IPF and lung cancer and to establish
a correct diagnostic and prognostic approach, also
considering the potential negative effects of radio- and
chemotherapies in these patients (9, 10, 28, 29). As reported
in our case series in the subpopulation of IPF patients with
suspected lung cancer, the decision to start Nintedanib
therapy is commonly taken in order to treat the advanced
fibrotic lung disease and the lung cancer (29). Nintedanib is
a potent triple angiokinase inhibitor that suppresses the
proangiogenic pathways mediated by Vascular endothelial
growth factor (VEGF), Fibroblast growth factor (FGF) and
Platelet derived growth factor (PDGF) with a high degree of
specificity (30-32). It competitively binds to the ATP
binding-pocket of these receptors and also inhibits some non-
receptor kinases such as the proto-oncogene RET (31). This
approved therapy for IPF is capable to reduce FVC decline
reducing disease progression. It can be orally administered
at the dosages of 100 or 150 mg twice a day according to
drug tolerability in IPF (30)0. Nintedanib is approved for the
second line treatment of patients with NSCLC
adenocarcinoma subtype, at the dosage of 200 mg twice a
day. In the phase III trials LUME-lung 1, Nintedanib plus
Docetaxel showed a significantly longer progression-free
survival with more benefits in patients with adenocarcinoma
subtype (33, 34). Unfortunately, no data are available about
the potential effects of Nintedanib in monotherapy (without
Docetaxel) at the dosage of 150 mg twice a day for the
treatment of lung cancer associated with severe IPF, and it
would be a really relevant goal to understand if these patients
have any benefits from this treatment (35, 37). The open
questions on this topic include: may Nintedanib stabilize
both pathologies increasing patient’s survival? May
Nintedanib be used in squamous lung tumors without
previous chemotherapy regimen as first line? Should we use
Nintedanib alone, without Docetaxel, as chemotherapy
treatment in IPF and lung cancer without a histological
diagnosis?

These open questions require further evaluations and need
properly designed clinical trials to help patients with severe
IPF and associated lung neoplasms and to establish if it is
correct to treat them with Nintedanib following an ‘a priori’
approach. 
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