
Abstract

Organizing pneumonia (OP) may be idiopathic or secondary
to a variety of causes including drugs. OP and other forms of pul-
monary toxicity secondary to cetuximab, however, have been
described rarely. It is paramount to recognize and differentiate OP
from other common conditions that cancer patients are prone to
such as infection and pulmonary embolism. A 69-year-old man
with colorectal cancer received ten cycles of palliative chemother-
apy [FOLFIRI (5-Fluorouracil, Leucovorin, Irinotecan) and cetux-
imab] with clinical and radiological response. He developed dys-
pnea following cycle 4, then 6 weeks later presented with cough,
fever, tachypnea, hypoxia, bilateral crackles and diffuse pul-
monary shadows. He was started on antibiotics but his condition

deteriorated further. Cultures, including blood and bronchioalveo-
lar lavage, grew no pathogens and molecular analysis and cytol-
ogy for bacteria and viruses were negative. Trans-bronchial biopsy
was consistent with organizing pneumonia. Treatment with corti-
costeroids resulted in dramatic clinical and radiological resolution
with normalization of gas exchange and pulmonary function.
Corticosteroids were stopped and he was restarted on FOLFIRI
and remained well with no relapse over a year of follow up.
Although pulmonary toxicity secondary to cetuximab is uncom-
mon, it is important to recognize, as it may be associated with poor
prognosis. To the best of our knowledge, this is the first report of
OP attributed to cetuximab with histopathological evidence.

Introduction

Organizing pneumonia (OP) is a distinct clinical and patho-
logical entity that is either idiopathic (formerly known as bronchi-
olitis obliterans with organizing pneumonia) or secondary to a
variety of causes including autoimmune, pathogens, toxins and
drugs [1,2]. Amongst the latter, newer biological agents used to
treat cancer are increasingly reported to cause pulmonary toxicity
[3]. The oncologist has today a wide range of options that can
improve both the quality of life and survival in patients with this
disease. Nonetheless, it is prudent to be vigilant of the potential
adverse effects of such newer therapies. In this report, we describe
a patient with colorectal cancer who developed OP after treatment
with cetuximab.

Case Report

A 69-year-old male smoker was diagnosed with adenocarcino-
ma of the rectum located at 9-10 cm from the anal verge. The clin-
ical stage was T3N2M1 (liver). He started palliative chemotherapy
with FOLFOX (folinic acid, fluorouracil, and oxaliplatin) and
bevacizumab. A follow-up computed tomography (CT) scan after
cycle 4 revealed progression of the disease. Accordingly, his
chemotherapy was changed to FOLFIRI (folinic acid, fluorouracil,
and irinotecan) and cetuximab. Up to this point he reported no res-
piratory difficulties and his oxygen saturation and chest radiograph
were within normal limits. CT scan evaluation after cycle 4 and 8
showed partial response. Following his 4th chemotherapy cycle he
started to have acne on his face and body, as well as mild dyspnea
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on exertion, which was investigated by chest radiography and
echocardiogram were unremarkable and his dyspnea remained sta-
ble till cycle 10 following which he presented with worsening dys-
pnea associated with productive cough and fatigue. He denied other
constitutional symptoms. On examination he was febrile reaching
38.1°C and he was in moderate respiratory distress with a respira-
tory rate of 30 per min. His oxygen saturation was 92% on 2 liters
of supplemental oxygen. Chest examination showed bilateral inspi-
ratory crackles. Laboratory test showed WBC of 4.73 x 109/l, dif-
ferential showed 68% neutrophils, 21.9% lymphocytes and no
eosinophilia. His procalcitonin was 0.10 ng/ml, hemoglobin 125 g/l
and other routine blood tests were unremarkable other than a low
albumin level (27 g/l). He was admitted for evaluation and manage-
ment. His chest X-ray showed diffuse bilateral airspace opacities
(Figure 1A). Computed tomography of the chest showed bilateral
patchy ground-glass opacities with smooth interlobular septal thick-
ening, in keeping with the crazy paving pattern, there was small
bilateral pleural effusion (Figure 1 B-D). Initially, bacterial pneu-
monia was suspected, and he was started empirically on
piperacillin-tazobactam. However, his condition deteriorated fur-
ther over the next two days following his admission.

All cultures including blood, sputum, and urine grew no

pathogens. Tests to exclude autoimmune causes including ANA,
rheumatoid factor, Anti-SSA (Ro) and anti-SSB (La) antibody
were all negative. Flexible fiberoptic bronchoscopy performed,
and bronchioalveolar lavage fluid revealed colorless slightly turbid
liquid with WBC 71 10^6/l, 37% of which were neutrophil and
31% lymphocyte. Quantitative respiratory culture, acid-fast bacilli
(AFB), fungal culture, general viral screening, molecular analysis
for atypical organism were all negative. Also, fluid cytology for
atypical cells, stains for AFB, fungal and Pneumocystis jiroveci
was negative. Trans-bronchial biopsy (TBB) from left upper lobe
showed minimal interstitial inflammation with crushing artifact
and mild interstitial fibrosis, organizing pneumonia, reactive pneu-
mocytes and rare intra-alveolar macrophages (Figure 2).

Based on the biopsy results and negative cultures, he was com-
menced on parenteral steroids (methylprednisone 40 mg every 6
h). Within the next 48 h, he showed a dramatic improvement in his
symptoms as well as his oxygenation. A repeat chest X-ray showed
significant resolution of the bilateral airspace opacities (Figure
3A). CT chest was repeated one month following treatment which
shows interval improvement of the previously noted bilateral dif-
fuse ground-glass densities with some residual patchy densities
and complete resolution of previously noted small bilateral pleural
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Figure 1. A) Chest X-ray showed diffuse bilateral airspace opacities. B-D) Selected coronal sections of chest CT showed bilateral patchy
ground glass opacities with smooth interlobular septal thickening, in keeping with crazy paving pattern, there is small bilateral pleural
effusion.
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effusion (Figure 3 B-D). His pulmonary function tests could not be
performed initially because of respiratory distress but were within
normal predicted values upon discharge.

He then received a tapering dose of oral prednisone which was
eventually discontinued. Subsequently, he was re-challenged and
received 12 cycles of FOLFIRI for his metastatic rectal cancer.
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Figure 2. Hematoxylin and Eosin stain of the trans-bronchial biopsy from left upper lobe. A) minimal interstitial inflammation; mag-
nification 20x. B) Crushing artifact, mild interstitial fibrosis, organizing pneumonia, reactive pneumocytes and rare intra-alveolar
macrophages; magnification 40x.

Figure 3. A) Chest X-ray showed significant improvement in bilateral airspace opacities. B-D) Selected coronal sections of chest CT
showed interval improvement of the previously noted bilateral diffuse ground glass densities with some residual patchy densities with
complete resolution of previously noted small bilateral pleural effusion. 
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Restaging was done by MRI which revealed near-complete resolu-
tion of the lower/mid rectal tumor, no regional adenopathy, and
there was also a complete resolution of the metastatic liver lesions
with residual 1 cm lesion in segment 6 with no enhancement. He
remains under close follow up for 12 months without relapse in his
respiratory condition.

Discussion

Cetuximab is a recombinant chimeric IgG1 monoclonal anti-
body directed against the epidermal growth factor receptor
(EGFR). EGFR is overexpressed in a broad range of human solid
tumors, including colorectal cancer, head and neck cancer,
NSCLC, pancreatic cancer, and breast cancer. Cetuximab binds to
the extracellular domain of EGFR with nearly 10-fold higher affin-
ity than normal ligands EGF and TGF-α, which then results in inhi-
bition of EGFR. This prevents both homo and heterodimerization
of the EGFR, which leads to inhibition of autophosphorylation and
inhibition of EGFR signaling resulting in inhibition of critical
mitogenic and anti-apoptotic signals involved in proliferation,
growth, invasion, metastasis and angiogenesis [4,5]. The mecha-
nism of pulmonary toxicity is unclear. EGFR is expressed on type
II pneumocytes and involved in alveolar wall repair. The inhibition
of EGFR signaling might interrupt alveolar repair mechanisms.
This may potentiate lung injury due to other causes, like preexist-
ing interstitial lung disease (ILD), radiation therapy, prior lung
injury, or other medications [4,5]. The most common side effects
due to cetuximab are acneiform rash, infusion reactions, hypomag-
nesemia and gastrointestinal symptoms [3]. Pulmonary complica-
tions are rarely described in the literature, with only case reports
describing adverse pulmonary reactions [3,6,7]. In one review,
10.3% of patients receiving cetuximab developed adverse pul-
monary reactions; most common being dyspnea without any sig-
nificant radiological changes [7]. Pneumonitis is reported but is
considered a very rare pulmonary complication [6,7].

Among reported cases, the age of the patients ranged between
55 and 78 years. The symptoms of organizing pneumonia were
reported to develop between 4th to the 11th cycles [3,8]. Our
patient reported his symptoms after 4th cycle of
FOLFIRI/Cetuximab regimen. FOLFIRI regimen on its own was
reported to cause organizing pneumonia [9], but our patient was
re-challenged with FOLFIRI regimen without relapse of the
symptoms. Cough and shortness of breath with and without fever
are the most common presentation among reported cases. The
previous history of smoking and preexisting ILD were reported
as risk factors [3,6]. In addition, previous chemotherapy might
enhance progression of cetuximab-related pulmonary toxicity.
He had low serum albumin level which was noted to be another
predisposing factor for developing pulmonary complication sec-
ondary to biological treatment [3].

The initial diagnostic workup should exclude infectious etiolo-
gies. Bronchoalveolar lavage in two out of three previously report-
ed cases, as well as our patient, was performed and all the micro-
biologic and cytologic studies were negative. Additionally, there
was no eosinophilia to suggest eosinophilic pneumonia.
Furthermore, our patient had a transbronchial biopsy which

showed organizing pneumonia. A surgical lung biopsy is the gold
standard for diagnosis of OP, but not without the risk of complica-
tions especially for hypoxemic patients. A TBB with the compati-
ble clinical picture (including imaging and response to steroids) is
considered to be an adequate tool; Poletti et al. performed TBB in
32 patients with suspected organizing pneumonia; the sensitivity,
specificity, positive predictive value and negative predictive values
of TBB were 64%, 86%, 94%, and 40%, respectively [10].

Corticosteroids are the mainstay for the treatment of OP. All
reported cases, as well as our patient, showed clinical improve-
ment after receiving corticosteroids. However, long-term progno-
sis is related to the primary disease; two of the reported cases died
from complication of the primary malignancy, and the third was
reported to be still surviving [3,8]. Our patient is still alive after a
follow-up period of 12 months without relapse of his respiratory
symptoms.

In conclusion, pulmonary toxicity secondary to cetuximab is
uncommon but important to recognize and manage as it may be
associated with poor outcome. This case report documents clinical-
ly, radiologically and, for the first time, histopathologically proven
OP that is related to cetuximab. Physicians need to be aware of
drug-related pulmonary toxicity with the increasing use of newer
agents in cancer therapy.
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