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Abstract

Erlotinib is one of the most widely used tyro-
sine kinase inhibitor targeting human epider-
mal growth factor receptor. Since its introduc-
tion, it has revolutionized the treatment of
advanced non-small cell lung cancer. Skin
rashes and diarrhea are the most often report-
ed side effects of erlotinib however it is also
associated with interstitial pneumonitis or
interstitial lung disease, which often turns out
to be fatal complication of using this medicine.
Though reported scarcely in the western world,
the association of interstitial lung disease with
epidermal growth factor receptor has attracted
a lot of attention in the recent times. Various
researches working with murine models of
bleomycin-induced pulmonary fibrosis have
found a pro and con role of the receptor in
development of the interstitial lung disease.
We present the case of a patient diagnosed
with stage IV adenocarcinoma of the lung with
metastasis to brain. He was found to be posi-
tive for the human epidermal growth factor
mutation and was hence started on erlotinib.
Within a few weeks of starting the medicine
the patient was admitted with diarrhea.
During the course of this admission he devel-
oped acute shortness of breath diagnosed as
interstitial pneumonitis. The purpose of this
case report is to review the literature associat-
ed with erlotinib induced interstitial pneu-
monitis and make the practicing oncologists
aware of this rare yet fatal complication of
erlotinib. Here we will also review literature,
pertaining to the role of epidermal growth fac-
tor receptor in development of interstitial lung
disease.

Introduction

Non-small cell lung cancer (NSCLC) is the
most common cause of cancer death in the

world.1 Newer agents based on molecular tar-
geting have been developed over time to tackle
this formidable challenge. Targeting human
epidermal growth factor receptor (EGFR),
expressed by a variety of solid organ tumors,
has been central to development of molecular
therapies for lung cancer.1 Erlotinib, a low
molecular weight tyrosine kinase inhibitor
(TKI), is one of the most popular molecular-
targeted therapies widely used as a first line
treatment in patients in whom the NSCLC
expresses EGFR mutation.2 Erlotinib acts by
inhibiting the tyrosine kinase activity of the
EGFR, generally by competing with adenosine
tri-phosphate (ATP) for the ATP-binding site.1

The most common adverse events (AE) associ-
ated with erlotinib include skin rash, diarrhea,
fatigue and other constitutional symptoms.3,4

Pulmonary toxicity, especially interstitial lung
disease (ILD) is one of the rarer AE of erlotinib
with reported incidence of nearly 0.3% in US
population.5 The use of steroids has met with
partial success in management of patients in
the acute phase of ILD, who developed ILD as a
complication of erlotinib.4 We present the case
of a middle aged patient, with recent diagnosis
of stage IV NSCLC (pathology favoring adeno-
carcinoma) who was treated with erlotinib
(150 mg PO/day) as first line therapy and
developed dyspnea, cough and pulmonary infil-
trates diagnosed as ILD, which proved fatal. It
is important for treating oncologists to remem-
ber this rare but critical pulmonary complica-
tion of erlotinib, as timely recognition of the
pathology may prevent fatal outcomes.

Case Report

A 72-year-old man with no significant past
medical was referred to oncology clinic after
he was found to have a right upper lobe lung
mass. The patient presented to primary care
physician with history of dull aching right side
chest pain along with noticing specks of blood
in his phlegm. A chest X-Ray (CXR) showed an
ill-defined 60×45 mm mass in the right upper
lobe. Computed tomography (CT) of the chest
showed 87×63 mm mass in the right upper
lobe with multiple small nodules in both lobes
of the lungs (Figure 1). Histopathology of the
sample obtained via a transbronchial biopsy
showed NSCLC favoring adenocarcinoma.
Mutation analysis of the sample was positive
for EGFR mutation (exon-19 deletion) and
negative for K-ras and ALK rearrangement. As
part of metastatic workup, CT head with con-
trast was obtained, which showed a 9×8 mm
mass in the gray matter of right insular cortex
suggestive of metastatic deposit. Magnetic res-
onance imaging brain showed a bilobed nodu-
lar contrast enhancing lesion in the right ante-
rior inferior frontal cerebral cortex measuring

12.2×8.6×4.7 mm, confirming the lesion as
metastasis from a distant primary (which was
lung adenocarcinoma in this patient). The
bone scan showed a blastic lesion in the T8
vertebrae and manubrium sterni. Radiation
oncology evaluated the patient and planned for
palliative external beam radiation therapy
(EBRT) to whole brain (30 Gy in 10 fractions).
However, prior to starting the EBRT, patient
developed a single episode of significant
hemoptysis (around 2 weeks from initial pres-
entation) for which he was admitted to the
hospital. Repeat CXR showed stable changes
from previous CXR done at the time of admis-
sion. A decision was made to administer pallia-
tive EBRT to chest targeting the tumor, includ-
ing the blastic lesions on the spine (T6-T8).
Soon after completion of EBRT patient was
started on erlotinib 150 nmg PO once daily.
Three weeks after starting erlotinib, the
patient presented to the emergency room (ER)
with weakness, fatigue and diarrhea (3-4
watery stools per day) for 3 days. The patient
was also reporting cough associated with occa-
sional white phlegm over last 3-4 days. Vital
signs on admission were significant for tachy-
cardia to a rate of 107/min and a temperature
of 100.4°C. The laboratory results, at the time
of admission, are shown in Table 1. A CXR
done in the ER (Figure 2A) showed improve-
ment in the lung mass and interstitial opaci-
ties seen on previous study, however it also
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reported a lingular infiltrate, which was new
from the comparison study. The patient was
diagnosed provisionally with health care asso-
ciated pneumonia and was started on van-
comycin and levofloxacin. The stool sample
was tested for toxigenic Clostridium difficile
using polymerase chain reaction based assay,
which returned back negative. Vancomycin
was stopped 24 hours after admission due to
absence of any growth in the blood culture and
resolution of fever. Two days after admission,
the patient reported worsening of shortness of
breath and was noted to have increased oxy-
gen requirement. His vital signs at this point
were significant for the heart rate of 108
beats/min, respiratory rate of 32/min and the
oxygen saturation of 87% on 5 L of oxygen via
nasal cannula. Patient was shifted to medical
intensive care unit (MICU) for this acute
onset respiratory distress. A portable CXR,
done at this point, showed progression of dif-
fuse bilateral pulmonary opacities since
admission (Figure 2B). The patient was start-
ed on broad-spectrum antibiotics
(azithromycin, piperacillin-tazobactam and
vancomycin). His labs at the time of admission
to MICU are shown in Table 1. The patient was
also started on non-invasive positive pressure
ventilation but was unable to tolerate it. As
part of his advance directives, the patient has
signed a Do-not resuscitate and Do-not intu-
bate form. He did not wish to change his CODE
status at the time of admission to MICU. In
tandem with his code status, he was not intu-
bated and was given oxygen via a non-
rebreather mask. Patient and his family opted
for comfort care after discussion with pallia-
tive care team. The patient expired on 4th day
of admission to the hospital.

Discussion and Conclusions

EGFR is a 170-kDa transmembrane glyco-
protein consisting of extracellular ligand bind-
ing site, transmembrane hydrophobic region
and intracellular tyrosine kinase domain.1 It
belongs to a family of receptor tyrosine kinase
which includes EGFR (ErbB-1), human epider-
mal growth factor receptor (HER) 2/c-neu
(ErbB-2), Her-3 (ErbB-3) and Her-4 (ErbB-4).6

Though EGFR mutant tumors were first discov-
ered in 2004, anti-EGFR therapies were being
developed since early 1990’s against wild type
EGFR, which was known to be overexpressed
in many epithelial cancers.7 Gefitinib and
erlotinib are the 2 most widely used receptor
TKIs’ which selectively inhibit the EGFR tyro-
sine kinase domain.8 In May of 2013, erlotinib
was approved by Food and Drug administration
as first line treatment of patients with
metastatic NSCLC whose tumors had EGFR
exon 19 deletions or exon 21 (L858R) substitu-

tion mutations.2 Skin rash is one of the most
common AE’s noted in the clinical trials, where
its’ appearance has been associated with bet-
ter overall survival.9 Since the first report of
gefitinib associated ILD from Japan, ILD has
become a focus of considerable attention.10 ILD

is a very rare complication associated with
EGFR-TKI’s with said incidence of 0.2 to 1.1%
in patients treated with erlotinib and 0.38 to
2% in patients treated with gefitinib.11

Furthermore, significant difference occurs
amongst ethnic groups. Where, the incidence
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Table 1. Labs at the time of admission and on medical intensive care unit (MICU) admis-
sion.

                                                  Hospital admission (day 1)     MICU admission (day 3)

Bone morphogenetic protein                                                                                                         
         Sodium (mEq/L)                                                   128                                                         129
         Potassium (mEq/L)                                              3.7                                                           4.4
         Chloride (mEq/L)                                                 102                                                         104
         Bicarbonate (mEq/L)                                            19                                                            17
         Blood urea nitrogen (mg/dL)                             10                                                            13
         Creatinine (mg/dL)                                               0.8                                                           1.0
         Glomerular filtration rate                                    95                                                            73
         Calcium (mg/dL)                                                   6.6                                                           6.3
         Phosphorus (mg/dL)                                            1.5                                                            -
         Magnesium (mg/dL)                                             2.3                                                           2.0
Complete blood count                                                                                                                     
         Hemoglobin (g/dL)                                               8.6                                                           7.9
         Hematocrit (%)                                                    24.7                                                         23.5
         Platelet (k/uL)                                                       227                                                         223
         Total leucocyte count (k/uL)                              4.1                                                           3.2
         Absolute neutrophil count (k/uL)                     3.9                                                           3.0
Liver function tests                                                                                                                           
         Total protein (g/dL)                                               5                                                              -
         Albumin (g/dL)                                                       2.5                                                            -
         Total bilirubin (mg/dL)                                        1.5                                                            -
         Direct bilirubin (mg/dL)                                      0.4                                                            -
         Alkaline phosphatase (U/L)                                54                                                             -
         Gamma glutamyl transferase (U/L)                  23                                                             -
         Alanine transaminase (U/L)                                15                                                             -
         Aspartate transaminase (U/L)                            23                                                             -
         Lactate dehydrogenase (U/L)                            227                                                            -
Blood gas (venous)                                                                                                                          
         pH                                                                            7.441                                                          -
         pCO2 (mmHg/L)                                                   35.9                                                           -
         Bicarbonate (mmHg/L)                                        24                                                             -
Blood gas (arterial)                                                                                                                          
         pH                                                                               -                                                          7.409
         pCO2 (mmHg/L)                                                      -                                                             28
         Bicarbonate (mmHg/L)                                         -                                                           17.7

Figure 1. Initial chest X-ray (AP/Lat) showing right upper lobe lung mass diagnosed as
non-small cell carcinoma of the lung.
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of EGFR-TKI associated ILD was not only high-
er in Japanese patients (1.7%) versus their
American counterparts (0.3%), the median
time to onset of the ILD was also less in the
Japanese patients (24 vs. 42 days).12 Male gen-
der, smoking history and previous evidence of
lung fibrosis have been somewhat predictive of
risk of developing ILD in patients treated with
EGFR-TKI.13

The role of EGFR signaling in the develop-
ment of fibrotic lung or interstitial lung dis-
ease is very debatable. EGFR and its’ ligands,
particularly EGF and transforming growth fac-
tor-α (TGF-α), are highly expressed on
bronchial epithelial cells, smooth muscle cells
and fibroblasts and play a central role in func-
tioning of these cells under both normal and
fibrotic conditions.14,15 Several researchers
have attempted to explain the role of EGFR and
its’ ligands by studying the murine models of
bleomycin induced pulmonary fibrosis (BIPF).
Studies on mouse models have shown that
gefitinib augments interstitial pneumonitis
and increases the severity of the BIPF, a find-
ing, which is in tandem with the observations
made in humans.16,17 On the contrary, mouse
models with either constitutive or conditional
expression of TGF-α in lung epithelial cells
were shown to develop fibrosis and TGF-α
knockout mice had significantly reduced fibro-
sis.18 Furthermore in another model of bitrans-
genic mice with constitutional expression of
TGF-α but genetically disrupted EGFR did not
develop pulmonary fibrosis.19 Some studies
have also shown that gefitinib has a protective
effect against BIPF and even reduces the over-
expression of TGF-α in BIPF mice.20,21 At this
point, though we have clear evidence of the
involvement of EGFR and TGF-α in develop-
ment of ILD at genetic level, the exact role of
the receptor stays unclear.
Though our current understanding of the

role of EGFR in pathogenesis of ILD remains
anecdotal, the association of ILD with EGFR-
TKI has been proven beyond doubt. Shi and
colleagues in their systematic review of clini-

cal trials, including 15,618 patients have show
that relative risk of developing all grades of ILD
and fatal interstitial pneumonitis is signifi-
cantly higher in patients who are treated with
EGFR-TKI’s upfront.22 The management of
acute phase of erlotinib-induced ILD begins
with being aware of this rare but crippling and
sometimes even fatal complication of EGFR-
TKI therapy. Unfortunately, due to rarity of the
presentation, no randomized controlled trials
have been possible.4 Immediate discontinua-
tion of the EGFR-TKI, supplemental oxygen,
empirical antibiotics (to cover for superimpos-
ing infections) and supportive ventilation
(invasive or non-invasive) should be provided
upfront.4 Infection, which is a common cause
of respiratory failure in lung cancer patients,
must be ruled out with appropriate cultures
and serological tests.4,12 Systemic corticos-
teroids have been tried in patients with acute
phase of erlotinib induced-ILD in the past with
mixed results.4,11 Pre-existing pulmonary fibro-
sis has been listed as a risk factor for develop-
ment of ILD in patients treated with EGFR-
TKI.4,13,23 High resolution CT scan, performed
to detect pre-existing pulmonary fibrosis, may
serve as a good screening tool in the future,
which has shown to be diagnostic in up to 50-
60% patients when performed in the correct
clinical context.24

In conclusion, EGFR-TKI induced pulmonary
toxicity is a challenging and often fatal compli-
cation of treatment of patients with EGFR pos-
itive NSCLC. Review of literature shows that
maintaining a high index of suspicion and
detecting subtle signs of pulmonary toxicity
may prove beneficial in stopping this fatal
process in its tracks. Early discontinuation of
the EGFR-TKI and initiation of corticosteroids
remains the main modality of treatment. This
report serves as an important reminder to the
treating oncologist regarding the potential
complication of erlotinib therapy, which if not
treated, may prove to be fatal in a very short
time. This report also raises the pertinent
question of screening and/or monitoring

NSCLC patients for ILD when considering
EGFR-TKI drug for therapy. More research is
required in an attempt to develop a risk strati-
fication for patients who are candidates for
EGFR-TKI therapy. 
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