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Abstract 

Pulmonary pleomorphic carcinoma (PPC) has a poor prognosis due to the poor results of treat-

ment with systemic chemotherapy. We report the case of a 73-year-old woman with PPC who 

showed a favorable response to nivolumab. As first-line treatment for postoperative recur-

rence, she received carboplatin and nanoparticle albumin-bound paclitaxel. However, 12 

months later, a new metastatic lymph node appeared. Nivolumab was administered as second-

line treatment, and the patient showed a favorable prolonged response. The effects of treat-

ment of PPC with nivolumab seem promising. The results of a future prospective study are 

expected to identify indicators for the treatment of PPC. © 2018 The Author(s) 
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Introduction 

Lung cancer is the leading cause of cancer-related deaths worldwide [1]. However, the 
treatment strategies for patients with advanced non-small cell lung cancer (NSCLC) have 
shown improvements, and immune checkpoint inhibitors, such as nivolumab and pembroli-
zumab, which are anti-programmed cell death-1 (PD-1) monoclonal antibodies, have im-
proved the prognosis of patients with advanced NSCLC; these agents have already been ap-
proved for clinical use. 

Pulmonary pleomorphic carcinoma (PPC), a rare malignancy that accounts for 0.1−1.6% 
of all cases of thoracic malignancies [2, 3], shows rapid progression and is associated with a 
poor prognosis due to the poor results of treatment with systemic chemotherapy [4, 5]. There 
are no standard chemotherapy regimens established by verification clinical trials, and the 
treatment that is often provided is based on the treatment of NSCLC. Moreover, there are few 
published reports on systemic chemotherapy for the treatment of PPC. Here, we report a pa-
tient with PPC who showed a favorable treatment response to nivolumab.  

Case Report 

A 73-year-old woman visited our hospital in July 2012 due to the presence of a nodular 
shadow in her left lung (S1 + 2) that was detected on a chest computed tomography (CT) scan. 
The size and fluorodeoxyglucose (FDG) uptake of the shadow appeared to increase on posi-
tron emission tomography/CT scans (maximum standardized uptake value, 9.9; Fig. 1). There-
fore, lung cancer was suspected, and the patient underwent a bronchial fibroscopy in March 
2013. Although no malignant findings were observed in a biopsy specimen obtained by bron-
chial fibroscopy, the patient underwent surgery (left upper lobectomy and lymph node dis-
section) in May 2013 and was diagnosed with PPC (pT2aN0M0, stage IB) (Fig. 2). 

Following surgery, she was administered a 1-year regimen of oral tegafur-uracil as adju-
vant chemotherapy. However, 29 months after the surgery, a morbid fracture occurred in her 
right femur, and she underwent artificial head replacement surgery. Based on a surgical spec-
imen, a diagnosis of a bone tumor that had metastasized from PPC was established. 

The patient was administered 6 courses of carboplatin (CBDCA) and nanoparticle albu-
min-bound paclitaxel (nab-PTX) as first-line systemic chemotherapy and achieved a partial 
response after 3 courses. However, 12 months later, a thoracic CT scan revealed a new right 
pelvic lymph node, confirming disease progression. As the PD ligand-1 (PD-L1) tumor propor-
tion score (TPS) was 50%, treatment with nivolumab was chosen as second-line therapy. 
Nivolumab was administered at a standard dose (3 mg/m2, biweekly) from January 2017 on-
ward, with no adverse events. Following the administration of 6 courses of nivolumab, the 
FDG uptake in the right pelvic lymph node significantly declined, and the tumor showed a 
treatment response to nivolumab (Fig. 3). The tumor has been controlled to date. The current 
regimen includes the administration of 25 courses of nivolumab; no adverse events have been 
observed. 
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Discussion 

PPC, which is classified as a sarcomatoid cancer, is a relatively rare disease. It is highly 
malignant and resistant to chemotherapy and radiotherapy; therefore, the prognosis of pa-
tients is poor, even if diagnosed during the early stages [6]. Many patients experience a recur-
rence within 6 months following resection, and the median survival period following the con-
firmation of recurrence has been reported to be 2.6 months [2].  

However, some studies have reported successful outcomes of chemotherapy. Bae et al. [7] 
reported that the median overall survival in cases of advanced or recurrent lung sarcoma-like 
cancer treated with chemotherapy was 5 months. Kaira et al. [3] retrospectively analyzed the 
effectiveness of chemotherapy for advanced and recurrent PPC and reported a median pro-
gression-free survival of 1.75 months and 1.0 month in patients treated with first- and second-
line chemotherapy, respectively. 

It has been reported that PPC treated with CBDCA plus PTX, with or without bevacizumab, 
showed a good treatment response [8, 9]. In our patient, CBDCA plus nab-PTX was very effec-
tive, and the antitumor effect continued for >1 year. 

Nivolumab, an anti-PD-1 antibody, has shown superior results to docetaxel as second-line 
chemotherapy in advanced squamous and nonsquamous NSCLC. Moreover, the expression of 
PD-L1 is thought to be a predictive biomarker for its efficacy [10–12]. Previous studies 
showed that PD-L1 is strongly expressed in PPC with a TPS of 69.2–90.2% [13, 14]. Moreover, 
in PPC, PD-L1 expression is significantly higher in localized sarcomatous areas than in the cor-
responding carcinomatous ones [14]. The PPC in the present case likewise showed high PD-
L1 expression, with a TPS of 50%. 

Based on these results, nivolumab is expected to be beneficial for patients with PPC. Sev-
eral case reports indicated that nivolumab was an effective treatment for PPC [15]. In our case, 
we treated the patient with nivolumab as second-line treatment. The tumor showed a good 
response, and long-term tumor control was achieved. 

The effects of the treatment of PPC with nivolumab seem promising. However, the lack of 
data on the effectiveness and the side effects of this treatment remains a concern. A prospec-
tive study to evaluate the efficacy and safety of nivolumab for PPC is ongoing 
(UMIN000023433), and the results of this trial are expected to reveal indicators for the treat-
ment of PPC. 

In conclusion, we report a case of advanced PPC with a favorable prolonged response to 
nivolumab as second-line therapy. 

Statement of Ethics 

The patient gave written informed consent to the publication of this case report and the 
accompanying images. 

Disclosure Statement 

Dr. Yokoi has received honoraria from Chugai Pharmaceutical Co., Ono Pharmaceutical 
Co., and Bristol-Myers Squibb Co. The remaining authors declare no conflict of interest. 



 

Case Rep Oncol 2018;11:336–340 

DOI: 10.1159/000489392 © 2018 The Author(s). Published by S. Karger AG, Basel 
www.karger.com/cro 

Fujimoto et al.: Successful Treatment of Pulmonary Pleomorphic Carcinoma with 
Nivolumab: A Case Report 

 
 

 

 

339 

Funding Sources 

We received no specific grant from any funding agency in the public, commercial, or not-
for-profit sectors for this article. 

References 

1 Parkin DM, Bray F, Ferlay J, Pisani P. Global cancer statistics, 2002. CA Cancer J Clin. 2005 Mar-Apr;55(2):74–
108. 

2 Yuki T, Sakuma T, Ohbayashi C, Yoshimura M, Tsubota N, Okita Y et al. Pleomorphic carcinoma of the lung: a 
surgical outcome. J Thorac Cardiovasc Surg. 2007 Aug;134(2):399–404. 

3 Kaira K, Horie Y, Ayabe E, Murakami H, Takahashi T, Tsuya A et al. Pulmonary pleomorphic carcinoma: a 
clinicopathological study including EGFR mutation analysis. J Thorac Oncol. 2010 Apr;5(4):460–5. 

4 Tamura Y, Fujiwara Y, Yamamoto N, Nokihara H, Horinouchi H, Kanda S et al. Retrospective analysis of the 
efficacy of chemotherapy and molecular targeted therapy for advanced pulmonary pleomorphic carcinoma. 
BMC Res Notes. 2015 Dec;8(1):800. 

5 Ito K, Oizumi S, Fukumoto S, Harada M, Ishida T, Fujita Y et al.; Hokkaido Lung Cancer Clinical Study Group. 
Clinical characteristics of pleomorphic carcinoma of the lung. Lung Cancer. 2010 May;68(2):204–10. 

6 Fishback NF, Travis WD, Moran CA, Guinee DG Jr, McCarthy WF, Koss MN. Pleomorphic (spindle/giant cell) 
carcinoma of the lung. A clinicopathologic correlation of 78 cases. Cancer. 1994 Jun;73(12):2936–45. 

7 Bae HM, Min HS, Lee SH, Kim DW, Chung DH, Lee JS et al. Palliative chemotherapy for pulmonary 
pleomorphic carcinoma. Lung Cancer. 2007 Oct;58(1):112–5. 

8 Kato D, Chihara Y, Shirase T, Takahashi T, Takahashi KI, Sakai N. Successful treatment of two consecutive 
cases of pulmonary pleomorphic carcinoma with platinum chemotherapy. Oncol Lett. 2015 
Nov;10(5):3040–2. 

9 Oda T, Sekine A, Kato T, Baba T, Okudela K, Ogura T. Promising effect of chemotherapy with bevacizumab for 
patients with pulmonary pleomorphic carcinoma: two case reports and a literature review. Respir Investig. 
2015 Nov;53(6):296–9. 

10 Brahmer J, Reckamp KL, Baas P, Crinò L, Eberhardt WE, Poddubskaya E et al. Nivolumab versus Docetaxel in 
Advanced Squamous-Cell Non-Small-Cell Lung Cancer. N Engl J Med. 2015 Jul;373(2):123–35. 

11 Borghaei H, Paz-Ares L, Horn L, Spigel DR, Steins M, Ready NE et al. Nivolumab versus Docetaxel in 
Advanced Nonsquamous Non-Small-Cell Lung Cancer. N Engl J Med. 2015 Oct;373(17):1627–39. 

12 Vokes EE, Ready N, Felip E, Horn L, Burgio MA, Antonia SJ et al. Nivolumab versus docetaxel in previously 
treated advanced non-small-cell lung cancer (CheckMate 017 and CheckMate 057): 3-year update and 
outcomes in patients with liver metastases. Ann Oncol. 2018 Apr 1;29(4):959–965. 

13 Velcheti V, Rimm DL, Schalper KA. Sarcomatoid lung carcinomas show high levels of programmed death 
ligand-1 (PD-L1). J Thorac Oncol. 2013 Jun;8(6):803–5. 

14 Kim S, Kim MY, Koh J, Go H, Lee DS, Jeon YK et al. Programmed death-1 ligand 1 and 2 are highly expressed 
in pleomorphic carcinomas of the lung: comparison of sarcomatous and carcinomatous areas. Eur J Cancer. 
2015 Nov;51(17):2698–707. 

15 Kanazu M, Uenami T, Yano Y, Nakatsubo S, Hosono Y, Ishijima M et al. Case series of pleomorphic carcinomas 
of the lung treated with nivolumab. Thorac Cancer. 2017 Nov;8(6):724–8. 

 
 

 

 

 

https://www.karger.com/Article/FullText/489392?ref=1#ref1
https://www.karger.com/Article/FullText/489392?ref=2#ref2
https://www.karger.com/Article/FullText/489392?ref=3#ref3
https://www.karger.com/Article/FullText/489392?ref=4#ref4
https://www.karger.com/Article/FullText/489392?ref=5#ref5
https://www.karger.com/Article/FullText/489392?ref=6#ref6
https://www.karger.com/Article/FullText/489392?ref=7#ref7
https://www.karger.com/Article/FullText/489392?ref=8#ref8
https://www.karger.com/Article/FullText/489392?ref=9#ref9
https://www.karger.com/Article/FullText/489392?ref=10#ref10
https://www.karger.com/Article/FullText/489392?ref=11#ref11
https://www.karger.com/Article/FullText/489392?ref=12#ref12
https://www.karger.com/Article/FullText/489392?ref=13#ref13
https://www.karger.com/Article/FullText/489392?ref=14#ref14
https://www.karger.com/Article/FullText/489392?ref=15#ref15


 

Case Rep Oncol 2018;11:336–340 

DOI: 10.1159/000489392 © 2018 The Author(s). Published by S. Karger AG, Basel 
www.karger.com/cro 

Fujimoto et al.: Successful Treatment of Pulmonary Pleomorphic Carcinoma with 
Nivolumab: A Case Report 

 
 

 

 

340 

 

Fig. 1. Chest radiography (a), chest computed tomography (b), and fluorodeoxyglucose positron emission 

tomography/computed tomography scans (c) obtained during the initial medical examination of the pa-

tient. A 20-mm nodule with a maximum standardized uptake value of 9.9 was observed in the left lung 

(S1 + 2). 

 

 

 

Fig. 2. Pathological analyses using hematoxylin and eosin staining (a) and programmed cell death-ligand 1 

(PD-L1) staining with Dako 28-8 (b). 

 

 

 

Fig. 3. Prior to the treatment of the patient with nivolumab, the fluorodeoxyglucose positron emission to-

mography (FDG-PET) scans showed a high level of uptake in the right pelvic lymph node (a). After the 

patient had been treated with 6 courses of nivolumab, the FDG-PET scans showed a decrease in uptake in 

the right pelvic lymph node (b). 
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