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Abstract 

Pemetrexed is an antifolate chemotherapy
agent that is active in malignant mesothelioma
and non-small cell lung cancer (NSCLC).
Pneumonitis is a rare side effect of Pemetrexed.
We report the case of 72-year-old female with
metastatic poorly differentiated lung adenocar-
cinoma. She was placed on maintenance peme-
trexed and developed gradual progressive dysp-
nea after first cycle of maintenance of pemex-
trexed. The computed tomography (CT) of the
chest showed ground glass opacity in both lung
fields. Transbronchial lung biopsy showed uni-
form interstitial widening by a cellular chronic
infiltrate with areas of type II pneumocyte and
exudation of pale eosinophilic edema fluid; fea-
tures consistent with acute lung injury. Patient
improved both clinically and radiological after
stopping pemetrexed and starting prednisone.
Although pemetrexed induced lung injury is rel-
atively rare, with the increasing use of peme-
trexed in first-line treatment and in mainte-
nance therapy of non-small cell lung cancer,
awareness of this potential adverse effects is
important.

Introduction

Pemetrexed is an antifolate chemotherapy
agent that is active in malignant mesothelioma
and non-small cell lung cancer (NSCLC).1,2

Pemetrexed is generally well tolerated and the
adverse effect profile includes fatigue, neutrope-
nia and infections.3 Pneumonitis is a known
adverse effect of certain chemotherapy agents
such as bleomycin. However, Pemetrexed-
induced pneumonitis is rare and has not been
well characterized.1 We report a patient who
developed acute pneumonitis while receiving
pemetrexed and review the scientific literature.

Case Report

The patient is a 72-year-old female with
metastatic poorly differentiated lung adenocar-
cinoma. She had attained disease response

after 6 cycles of carboplatin and pemetrexed,
and was subsequently placed on maintenance
with pemetrexed. She had tolerated the dou-
blet chemotherapy well with only mild cytope-
nias. She had never received radiation therapy
during the course. Approximately one month
following her first cycle of maintenance peme-
trexed, she developed gradually worsening dys-
pnea. She reported some chills but no fever,
cough and hemoptysis. She was hospitalized
and required oxygen by nasal cannula for res-
piratory support. White blood cell count was
8400 per mm3 and hemoglobin was 9.7 g/dL.

Chest computed tomography (CT) scan
showed new scattered ground glass infiltrates
in both lung fields (Figure 1A). She then
underwent bronchoscopy and transbronchial
biopsy and bronchoalveolar lavage.
Transbronchial biopsy showed uniform inter-
stitial widening by a cellular chronic infiltrate
with areas of type II pneumocyte and exuda-
tion of pale eosinophilic edema fluid; features
consistent with acute lung injury (Figure 2).
BAL cultures were negative for PCP, viral and
bacterial infections. Pemetrexed was stopped
and she was started on oral prednisone dose
on 40 mg daily which improved the symptoms
clinically within few days. Radiographic evi-
dence of improvement was apparent on a
repeat chest CT scan in 4 weeks (Figure 1B).

Discussion

It is estimated that 10-20 percent of all
patients treated with chemotherapeutic agents
have some forms of lung toxicity.4,5 The patho-
genesis of chemotherapy-induced lung injury
is poorly understood and is thought to be due
to direct toxicity, cytokine release, oxidative
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Figure 1. Chest computed tomography scan. A) Bilateral ground glass infiltrates. B)
Resolution of infiltrates after stopping pemetrexed and starting prednisone.
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Figure 2. Photomicrograph of transbronchial lung biopsy. A) cellular interstitial pneu-
monitis with interstitial septal expansion by a mixed inflammatory infiltrate; B) and C)
Prominent alveolar edema characterized by pale edema fluid within alveolar spaces (low
and high power respectively).
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injury and radiation recall.6 The diagnosis of
chemotherapy-induced lung injury is usually
made on a combination of compatible clinical
presentation, and exclusion of infectious or
malignant causes in the presence of an offend-
ing agent.7,8 Common chemotherapeutic
agents that cause pulmonary injury include
bleomycin, busulfan, cyclophosphamide,
methotrexate, doxorubicin and gemcitabine.7

Methotrexate induced pulmonary toxicity
develops in 2-8% and ranges from pneumonitis
to possibly neoplastic. Methotrexate induced
pneumonitis may present as pemetrexed
pneumonitis or may present as BOOP and
even fibrosis.9

Large clinical studies of pemetrexed10 did
not report any pulmonary toxicity. We per-
formed a literature review and identified 4
case reports of pemetrexed-induced pneu-
monitis1,2,8,11 (Table 1). There were 2 cases of
fatal pemetrexed-induced pneumonitis and
both incidents occurred after only 1 dose of
pemetrexed.2,8 Conversely, in our case and the
two other reported cases,1,11 lung injury
occurred after 4-7 exposures of pemetrexed
and were non-fatal and reversible. In the above
two cases where biopsy were done, one1

showed diffuse alveolar septal thickening with
hyaline membranes where as the other8

showed non specific interstitial infiltrates
unlike in our case.

It is standard practice that patients receive

dexamethasone 8 mg daily for 3 days starting
on the day prior to pemetrexed. This is done
mainly to reduce the severity of cutaneous
reactions from pemetrexed. Despite the use of
high dose dexamethasone (equivalent to pred-
nisone 50 mg), and the long half-life of dexam-
ethasone (36-54 h), lung injury develops rela-
tively quickly after pemetrexed exposure. 

Although pemetrexed induced lung injury is
relatively rare, with the increasing use of
pemetrexed in first-line treatment and in
maintenance therapy of non-small cell lung
cancer, awareness of this potential adverse
effects is important. Early intervention could
potentially reduce the morbidity that patients
encounter in an already devastating disease
such as lung cancer.
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Case Report

Table 1. Review literature of pemetrexed pneumonitis/lung injury.

Cases/ Biopsy Radiation No of cycles Died Severity* Treatment X ray Time of 
Authors (Y/N) (Y/N) (Y/N) Resolution pneumonitis

(after last dose)

Nagata, et al.2 No No 1 Yes Grade 5 Steroids None 4 wks
Sakamoto, et al.8 Yes No 1 Yes Grade 5 Steroids Unknown 1 day
Loriot, et al.11 No No 5 No Grade 3 Steroids Yes 3 days
Kim Ho, et al.1 Yes No 4 No Grade 3 Steroids Yes Few days
*Severity grade based on common terminology criteria for adverse events (CTCAE) v 4.


