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Erlotinib-associated Near-fatal Interstitial Pneumonitis in A
Patient with Relapsed Lung Adenocarcinoma

Chun-Liang Chou1, MD; How-Wen Ko1, MD; Chih-Wei Wang2, MD; Chih-Teng Yu1, MD;
Han-Pin Kuo1, MD, PhD; Chien-Da Huang1,3, MD

Erlotinib (Tarceva®) is a human epidermal growth factor receptor (EGFR) tyrosine
kinase inhibitor used for treatment of locally advanced or metastatic non-small cell lung can-
cer (NSCLC) after failure of at least one prior chemotherapy regimen. Interstitial lung dis-
ease, associated with gefitinib (Iressa®) use, has been reported in approximately 1% of
patients worldwide. However, the adverse pulmonary effects of erlotinib remain poorly doc-
umented. Reviewed English language publications in MEDLINE and PubMed suggest that
this report is to be the first case report in English of a histologically-confirmed case of near-
fatal interstitial pneumonitis with acute lung injury, associated with erlotinib, in East Asian
patients. Physicians are hereby encouraged to promptly evaluate new or worsening pul-
monary symptoms so that they can detect early radiographic signs of pulmonary toxicity in
patients on erlotinib. If toxicity is confirmed, erlotinib should be discontinued and the
patient treated appropriately. The case presented suggests that the outcome of erlotinib-asso-
ciated pulmonary toxicity with acute respiratory failure may be favorable with adequate
early management. (Chang Gung Med J 2010;33:100-5)
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Erlotinib (Tarceva®; OSI Pharmaceuticals, Inc.;
and Genentech, Inc.) is a reversible and highly

specific inhibitor of human epidermal growth factor
receptor type-1/epidermal growth factor receptor
(HER1/EGFR) tyrosine kinase.(1,2) Initial clinical
safety and efficacy studies showed erlotinib as
improving the survival rate in patients treated for
non-small-cell-lung cancer (NSCLC) and improving
tumor-related symptoms and quality of life in
advanced NSCLC patients as a second or third-line
treatment.(3,4)

Interstitial lung disease (ILD) has been observed
in patients receiving gefitinib (Iressa®). The global
incidence is about 1% (2% in the Japanese post-mar-

keting experience and about 0.3% in a U.S. expand-
ed access program); approximately one-third of these
cases were fatal.(5) In a small prospective study of
gefitinib for advanced NSCLC in Taiwan, 69
patients were evaluated for toxicity; 4 cases (5.8%)
of gefitinib-related interstitial pneumonia were diag-
nosed.(6) The most common adverse reactions were
diarrhea and rash.(1) However, the propensity of
erlotinib-associated pulmonary toxicity is not well
documented. We report a histologically-confirmed
case of near-fatal interstitial pneumonitis, with acute
lung injury, associated with oral erlotinib, taken for
relapsed lung adenocarcinoma.

Case Report
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CASE REPORT

The subject was a 53-year-old male smoker with
a history of left lingular lobe adenocarcinoma with
left lower lobe metastasis (T4N2M1, stage IV), diag-
nosed in January 2006 in Chang Gung Memorial
Hospital in Linkou, a tertiary center in Northern
Taiwan. The patient reported three weeks of chronic
cough, chest tightness and progressive exertional
dyspnea. He had received two successive regimens
of clinical trial chemotherapy for lung adenocarcino-
ma: cisplatin/gemcitabine plus bevacizumab
(Avastin®; Genentech Inc.), an anti–vascular
endothelial growth factor monoclonal antibody
(March to July, 2006) and sequential bevacizumab
monotherapy (August to December, 2006). The
response to chemotherapy was adequate and resulted
in the diagnosis being downgraded to T2N0M1 in
December. He then received surgery, including a
lobectomy of the left upper lobe, wedge resection of
the left lower lobe mass, and mediastinal & thoracic
lymph node dissections, the following January. He
received subsequent adjuvant docetaxel from April
to June, 2007.

Brain metastasis in the left frontal lobe was
noted in July and irradiated with intensity-modulated
radiotherapy (IMRT) via 5 angled fields to 3500 cGy
in 14 fractions. He started erlotinib (150 mg daily)
on August 1, 2007.

Three weeks later, while on erlotinib, a clinical
examination revealed severe facial exanthema, a
common side effect of erlotinib. The dose was
decreased to 150 mg on alternate days. Three days
later, the patient was admitted to the emergency
room after two days of cough, fever, malaise and
general soreness. His temperature was 39°C, with a
blood pressure of 163/86 mmHg and a pulse of 121.
He was tachypnoeic (22 breaths/min). The cardiovas-
cular evaluation was normal, with no evidence of
significant jugular venous distension or peripheral
oedema. The chest examination revealed bibasilar
inspiratory crackles. The leukocyte count was
10.7 x 1000/uL (80.2% neutrophils). Empiric
oxacillin was given out of consideration for possible
facial skin infection. However, progressive dyspnea
with hypoxemia developed on August 25; chest radi-
ography revealed extensive bilateral infiltration.
Piperacillin-tazobactam was prescribed thereafter.

On August 26, the arterial blood gas under a non-
rebreathing mask O2 supply (FiO2 = 100%) was: pH:
7.156, PaO2: 55.3 mmHg, PaCO2: 66.4 mmHg, and
SaO2: 79%. Acute respiratory failure required emer-
gent intubation w/mechanical ventilation.

After ICU admission, a CT scan of the chest
revealed new, extensive bilateral ground-glass opaci-
ties and alveolar airspace densities (Fig. 1).
Pulmonary toxicity, associated with erlotinib, was
strongly suspected. Erlotinib was discontinued
immediately and the patient began intravenous cor-
ticosteroids. Transbronchial lung biopsy revealed
acute lung injury features, such as hyaline mem-
branes lining the alveolar surfaces (Fig. 2).
Bronchoalveolar lavage for cultures and stains,
including bacteria, mycobacteria, fungi, pneumocys-
tis, legionella and viruses, were all negative.
Autoimmune diseases were also ruled out. After 11
days of ICU care and intravenous corticosteroids
with mechanical ventilation, the patient was extubat-
ed on September 5th and downgraded to standard
care the following day. He received oral pred-
nisolone, supplemental O2 therapy and pulmonary
rehabilitation. Sequential high-resolution CT
revealed improved ground-glass opacities and alveo-
lar airspace densities. He was discharged on October
31, 2007 and received a follow-up as an outpatient.

DISCUSSION

Erlotinib (Tarceva) received FDA approval in
2004 as a monotherapy for locally advanced or
metastatic NSCLC after failure of at least one prior
chemotherapy regimen. Erlotinib is considered a
promising oral target agent with a favorable safety
profile. In the FDA Drug Approval Summary, cases
of ILD have been observed in patients receiving
erlotinib at an overall incidence of approximately
0.8%, which is similar to the placebo incidence.(1)

Nevertheless, the pathogenesis of erlotinib-associat-
ed pulmonary toxicity is not well documented, espe-
cially in East Asian patients. After the MEDLINE
and PubMed review, we deemed this the first indi-
vidual case report in the English literature of a histo-
logically-confirmed case of near-fatal interstitial
pneumonitis with acute lung injury, associated with
erlotinib, in East Asian patients.

The introduction of EGFR-tyrosine kinase
inhibitors in the treatment of advanced NSCLC led
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to great enthusiasm among chest oncologists in East
Asia, since ethnic Asian patients receive significant
survival benefits with gefitinib when compared to
the placebo.(7) A high frequency of EGFR mutations,
with complex patterns, may play an important role in
this phenomenon.(8) However, the incidence of con-

comitant gefitinib-associated interstitial lung disease
appears higher among Orientals than Caucasians,
though the reasons for this are not clear.(5,6) Drug-
associated interstitial lung disease diagnosis depends
on typical radiological features and the exclusion of
other potential causes.(9) Common histopathological
studies of EGFR-tyrosine kinase inhibitor-induced
interstitial lung disease have revealed diffuse alveo-
lar damage with alveolar edema, pneumocyte hyper-
plasia, fibrin accumulation, and hyaline membrane
formation; all of these are often seen in patients with
acute interstitial pneumonitis, acute respiratory dis-
tress syndrome (ARDS) and drug-related pulmonary
toxicity.(10,11) In this case, the radiological signs of pul-
monary toxicity (extensive ground-glass and airspace
densities) were apparent within the first two months
of erlotinib treatment, which corresponds with previ-
ous reports.(10,12-14) Lung tissue showed histological
features of acute lung injury (interstitial edema,
prominent type-II pneumocyte hyperplasia and hya-
line membranes lining the alveolar surfaces) compat-
ible with acute interstitial pneumonitis.

Although respiratory viruses have been impli-
cated in the case of pneumonia, infection of
cytomegalovirus (CMV) was excluded for this
patient by bronchoalveolar lavage. Intranuclear

Fig. 1 (A) Computed tomography (CT) scan of the chest before erlotinib therapy. CT scan through the carina level, demonstrating
normal lung parenchyma. (B) After three weeks of erlotinib therapy. CT scan through a similar lung section, two months later,
demonstrating extensive ground-glass and airspace densities.

Fig. 2 Lung tissue showing histological features of acute
lung injury (interstitial edema, prominent type-II pneumocyte
hyperplasia and hyaline membranes lining the alveolar sur-
faces) (Hematoxylin & Eosin stain, 200X).
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inclusions and multinucleated giants cells were
absent from the transbronchial lung biopsy tissue of
this patient. In adults, influenza virus A and B, aden-
oviruses, parainfluenza viruses, and respiratory syn-
cytial virus (RSV) are the major causes of pneumo-
nia. The annual prevalence shows a seasonal pattern
and most cases occur in the winter months. However,
this patient suffered acute lung injury in the summer
months of 2007. Influenza A was by far the most
common viral etiology. Nevertheless, the progression
of the influenza A infection from severe community-
acquired pneumonia to sepsis and/or septic shock to
ARDS is a rare event, in contrast to the human cases
of avian influenza virus infection (H5N1) and coron-
avirus.(15) Worth noting is that no cases of avian
influenza or coronavirus reported in Taiwan in 2007.
In addition, RSV pneumonia is reported less often in
adults than in children and varicella infections are
characteristed by an accompanying rash. In the pre-
sented case it appears less likely that viral pneumo-
nia had occurred.

The mechanism by which erlotinib causes ILD
still remains relatively unknown. As for gefitinib,
The West Japan Thoracic Oncology Group (WJTOG)
conducted a retrospective survey of the prevalence of
and risk factors for gefitinib-induced ILD in
Japanese patients. They found that gefitinib-induced
ILD to be significantly associated with sex (male),
smoking history (both of which were the case in our
subject) and concomitant interstitial pneumonia.(16)

Pre-existing interstitial pneumonia has been reported
to contribute to pulmonary toxicity secondary to
erlotinib.(10) However, this risk factor was not present
in our case. Other potential causes (congestive heart
failure, pulmonary infection, prior thoracic radiother-
apy or lymphangitic carcinomatosis) were also
absent. It should be noted that erlotinib patients have
typically received previous treatments with various
anti-neoplastic agents. Prior chemotherapy has been
reported as a predisposition to gefinitib-related
ILD.(11) Even for patients who have previously toler-
ated gefitinib, ILD subsequent to erlotinib has been
reported.(14) Prior chemotherapy with gemcitabine/
cisplatin, bevacizumab, and docetaxel has been
administered on patients and interstitial pneumonitis
had been described for gemcitabine(17) and docetax-
el.(18) The possible erlotinib induction of interstitial
pneumonitis, by a mechanism related to its properties
or contribution to pulmonary toxicity, had been

induced by the prior chemotherapy.
Erlotinib may therefore either cause or con-

tribute significantly to near-fatal interstitial pneu-
monitis, although infrequently. For lung cancer
patients on erlotinib in East Asia, this drug should be
considered among the antineoplastic agents that can
cause or contribute to pulmonary toxicity. Physicians
should promptly evaluate new or worsening pul-
monary symptoms and detect early radiographic
signs of pulmonary toxicity in these patients;
erlotinib should be immediately suspended pending
evaluation. Empiric corticosteroids could be admin-
istered until erlotinib-associated pulmonary toxicity
can be ruled out. Our case suggests that the outcome
of erlotinib-associated pulmonary toxicity, with acute
respiratory failure, may be favorable if timely man-
aged.
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