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Pemetrexed and bevacizumab-containing chemotherapy
for pleomorphic carcinoma of the lung
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Abstract. Pleomorphic carcinoma of the lung is a rare, highly
malignant subtype of lung cancer, with a more aggressive
clinical course compared with other types of non-small-cell
lung cancer (NSCLC). Pemetrexed and bevacizumab are
currently evaluated as two of the most reliable chemothera-
peutic drugs for advanced NSCLC. We herein report a case of
a 68- and a 46-year-old man with recurrent and chemo-naive
pleomorphic carcinoma of the lung, respectively, who were
treated with a combination of carboplatin, pemetrexed and
bevacizumab. The overall survival after the initiation of
chemotherapy was 30 and 8 months, respectively. These cases
exhibited a relatively long-term survival with chemotherapy.
In the absence of definitive clinical trials, which are unlikely
to be performed due to the rarity of this tumor, our cases
demonstrated the potential utility of pemetrexed- and bevaci-
zumab-containing chemotherapy. Our results also suggested
that pemetrexed-containing chemotherapy may be key to the
treatment of pleomorphic carcinoma of the lung.

Introduction

Pleomorphic carcinoma of the lung is a rare, highly malig-
nant tumor, accounting for 0.1-0.4% of primary lung cancer
cases (1-3). It has a more aggressive clinical course compared
with other types of non-small-cell lung cancer (NSCLC) (4-6),
as well as a poorer outcome (4,7,8). We herein report two cases
of pleomorphic carcinoma of the lung, who were treated with
pemetrexed-containing chemotherapy. Our results demon-
strated that pemetrexed-containing chemotherapy may be
key to the treatment of advanced cases with this type of lung
cancer.
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Case report

Case 1. A 68-year-old man was admitted to the hospital with
a productive cough. A chest radiograph revealed a tumor 5 cm
in diameter in the right lung. Bioptic specimens, which were
obtained transbronchially, were diagnosed as NSCLC. As
the patient did not present with hilar/mediastinal lymph node
enlargement or distant metastasis, he underwent right upper
pulmonary lobectomy. On postoperative pathological exami-
nation, the tumor was diagnosed as pleomorphic carcinoma
of the lung (Fig. 1). The examination for epidermal growth
factor receptor mutations was negative. As there was micro-
scopic involvement of the ipsilateral mediastinal lymph nodes,
4 courses of postoperative chemotherapy containing cisplatin
and vinorelbine were administered. Four months after the end
of the treatment (10 months after the diagnosis), the disease
recurred as two pulmonary nodules <1 cm in diameter in the left
lung, detected on follow-up chest computed tomography (CT)
scan (Fig. 2). The work-up for systemic metastasis was nega-
tive. Two courses of chemotherapy, consisting of carboplatin
[area under the curve (AUC) = 5, day 1, q28 days), pemetrexed
(500 mg/m?, day 1, g28 days) and bevacizumab (15 mg/kg,
day 1, q28 days) was performed, and the post-treatment
evaluation CT scan revealed shrinkage of the two pulmonary
lesions (Fig. 3). Thereafter, the patient received an additional
two courses of chemotherapy. A follow-up CT scan revealed
further shrinkage of the pulmonary tumors. The patient
received 20 courses of maintenance chemotherapy consisting
of pemetrexed (500 mg/m?, day 1, q28 days) and bevacizumab
(15 mg/kg, day 1, q28 days) without any severe adverse events.
No recurrence was found and the patient remained well for
30 months after the initiation of the chemotherapy for recur-
rence; however, the patient succumbed to brain infarction.

Case 2. A 46-year-old man was admitted to the hospital with
anorexia, fever and weight loss. The blood tests revealed a
white blood cell count (WBC) of 22,900/ul with 78% neutro-
phils, a red blood cell count of 399x10%/ul, and a platelet count
of 43.2x10%ul. The patient's hemoglobin concentration was
11.5 g/dl and the hematocrit was 34.8%. On the blood chemistry
tests, the serum albumin was 2.9 mg/dl, the alkaline phospha-
tase 348 U/1, the total bilirubin 0.3 mg/dl, and the creatinine
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0.57 mg/dl. The serum transaminase levels were within normal
limits, and blood serology revealed a C-reactive protein (CRP)
level of 15.64 mg/dl. The granulocyte/colony-stimulating
factor (G-CSF) level was 246 U/l (normal, <39 U/I). A size-
able mass was identified in the upper lobe of the right lung
by chest radiography (Fig. 4). A biopsy specimen obtained
by video-assisted thoracoscopic surgery revealed a poorly
differentiated lung carcinoma. The patient received 4 courses
of chemotherapy with carboplatin (AUC=5, day 1, q28 days),
pemetrexed (500 mg/m?, day 1, g28 days) and bevacizumab
(15 mg/kg, day 1, q28 days), followed by chemoradiotherapy
(60 Gy). WBC decreased to within the normal range and fever
subsided tentatively for several weeks after each course of
chemotherapy. The response was evaluated as ‘stable disease’.
Six months after the initiation of the chemotherapy, the
patient experienced sudden abdominal pain. An abdominal
CT scan revealed free air and ascitic fluid in the pouch of
Douglas (Fig. 5). Although the site of perforation was not
identified, the patient was diagnosed with acute peritonitis
with gastrointestinal perforation and underwent emergency
surgery. During the surgical procedure, a large amount of
turbid ascites was found. A perforation was discovered inside
the jejunum, ~33.0 cm from Treitz's ligament. An intestinal
resection of ~10 cm was performed. The intraperitoneal cavity
was washed with 8,000 ml saline solution and a functional
end-to-end anastomosis was performed. After the operation
the patient's condition improved gradually. On pathological
examination, the resected tumor was diagnosed as metastatic
pleomorphic carcinoma of the lung, which was negative for
G-CSF immunostaining. This result may be reflective of a
possibly heterogeneous tumor population, in which meta-
static tumor cells did not produce G-CSF. One month after
the surgery, WBC and CRP increased to >105,100/ul and
39.06 mg/dl, respectively, and the patient succumbed to the
disease 8 months after the initiation of the chemotherapy.

Discussion

Pleomorphic carcinomas are infrequent, comprising 0.1-0.3%
of all lung tumors (1-3). Several studies have reported that
pleomorphic carcinomas are associated with a more advanced
stage at presentation and a poorer prognosis (1,5,8,9). Recent
data indicate that pemetrexed-containing chemotherapy
achieves a good response with prolonged survival in advanced
conventional NSCLC (10). By contrast, there is a lack of
knowledge regarding the role of chemotherapy in the treatment
of locally advanced, metastatic, and recurrent pleomorphic
carcinoma of the lung.

Bae et al reported that the current strategy of palliative
chemotherapy may be largely ineffective and palliative chemo-
therapy itself is not justifiable (8). The median overall survival
(OS) of their 11 patients who did not receive palliative chemo-
therapy for advanced pulmonary pleomorphic carcinoma was
only 2 months, compared with 8 months for the patients who
received palliative chemotherapy (8). Hong et al reported the
role of palliative chemotherapy for 12 patients with advanced
pulmonary pleomorphic carcinoma (11) and demonstrated that
the median OS from the day of initiation of first-line chemo-
therapy was 8 months (11). Of the 12 patients, 3 survived
for 1 year and were treated with TKIs as third-line therapy,
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Figure 1. Histological findings of the resected specimens. Giant and spindle
cells surrounded by inflammatory cells. Hematoxylin and eosin staining
(magnification, x400).

Figure 2. Follow-up chest computed tomography scan shows two pulmonary
nodules <1 cm in diameter in the left lung.

Figure 3. Post-treatment evaluation computed tomography scan shows
shrinkage of the two pulmonary tumors.

although the epidermal growth factor receptor (EGFR) muta-
tion status was not described in these patients. Interestingly,
1 of the 3 patients was treated with pemetrexed as second-line
chemotherapy (11). In the present study, we demonstrated
a sustained response for 30 months in 1 patient and stable
disease for 6 months without deterioration of the general condi-
tion in another patient treated with pemetrexed-containing
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Figure 4. Chest radiograph showing a sizeable tumor mass in the upper lobe
of the right lung.
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Figure 5. An abdominal computed tomography scan revealed free air (arrows)
and ascites in the pouch of Douglas fossa (arrowhead).

chemotherapy. As both patients had wild-type EGFR muta-
tions, they received no TKI therapy. It is well known that
the adverse events of pemetrexed are milder compared with
those observed with other cytotoxic drugs, such as taxanes
and vinorelbine (12). Despite the prolonged administration of
pemetrexed and bevacizumab in case 1, there were no severe
adverse events >grade 3, suggesting that cumulative dosing of
these drugs was not associated with severe adverse events.

In case 2, the patient had a G-CSF-producing pleomor-
phic carcinoma of the lung. To the best of our knowledge,
there are no reported treatment results for G-CSF-producing
pleomorphic carcinoma of the lung. It is well known that
G-CSG-producing tumors tend to have poor prognosis (13,14).
The patient was treated with 5 courses of pemetrexed- and
bevacizumab-containing chemotherapy. Although the primary
tumor exhibited no shrinkage with chemotherapy, prevention
of rapid progression and stable disease for 6 months without
deterioration of the general condition of the patient was
achieved. However, rapid growth of the primary tumor was
observed after stable disease, with development of metastases
to multiple sites, including the small intestine. We hypoth-
esized that the rapid progression of the disease, including the

MOLECULAR AND CLINICAL ONCOLOGY 4: 616-618, 2016

small intestinal metastasis in our patient, was associated with
malignant transformation of the tumor (15). The outcome of
the chemotherapy in this case was not satisfactory, although
chemotherapy was somewhat effective, without any severe
adverse events.

Our cases demonstrated the potential utility of pemetrexed-
and bevacizumab-containing chemotherapy. Our results also
suggest that pemetrexed-containing chemotherapy may be key
to the treatment of pleomorphic carcinoma of the lung.
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