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ABSTRACT
Immunotherapy has recently become a new focus for the treatment of malignant 

tumors following the surgery, chemotherapy, radiotherapy, and molecular targeted 
therapy. Nivolumab, a human monoclonal antibody, is the first programmed cell death 
protein-1 (PD-1) inhibitor, which can prohibit the interaction of its ligand (PD-L1), 
restoring the immune response of T cells, and enhancing the recognition of tumor 
cells by the immune system. Pulmonary carcinosarcoma is an uncommon but highly 
aggressive tumor type with a poor prognosis. We described a case of pulmonary 
carcinosarcoma, with the positive expression of PD-L1, obtained a significant benefit 
from Nivolumab treatment in a 64-year-old Chinese man, which give us a clue that 
patients with pulmonary carcinosarcoma may benefit fromanti-PD-1 immunotherapy.

INTRODUCTION

Pulmonary carcinosarcoma is a rare type of tumor 
with a characteristic of strong invasiveness, accounted 
for 0.1% of all malignant lung tumors [1]. It is defined 
as malignancy, composed of a mixture of carcinoma and 
sarcoma elements by the World Health Organization 
(WHO). This disease was characterized by rapid tumor 
growth, invasion, metastasis and recurrence [2] and 
low sensitivity to the chemotherapy treatment [3]. The 
programmed death-1 (PD-1) is expressed in cytotoxic 
T cells and T-regulatory cells activated in response to 
inflammation or infection in peripheral tissues [4]. The 
Bind of the programmed death ligand-1 (PD-L1) to 
PD-1 limits the T cells’ response to the stimuli, causing 
an immune suppression [5]. Cancer cells can induce the 
PD-1 expression, called immunosuppressive, allow itself 
to be “hidden” from natural immune attack [6]. Anti-
PD-1 therapies disrupt this pathway and make activated 
cytotoxic T cells available to attack the cancer cells [6]. 
Nivolumab, a fully humanimmunoglobulin G4 (IgG4) 
monoclonal antibody, is the first PD-1 inhibitor that 
can obstruct the PD-1 interacting with its ligand [7]. 
Blocking PD-1 signaling cascade attenuate lymphocyte 

apoptosis, thereby restoring the immune response of T 
cells, and enhancing the recognition of tumor cells by 
the immune system [8]. Nivolumab has been approved to 
treat melanoma and metastatic nonsmall-cell lung cancer 
(NSCLC) by Food and Drug Administration (FDA) of 
the United States of American [9, 10]. Nivolumab, as 
the representative of immunotherapy, brings hope for 
the treatment of aggressive and evasive tumors. Here, 
we first reported a case of a 64-year-old Chinese man, 
diagnosed as pulmonary carcinosarcoma, with the positive 
expression of PD-L1, obtained a significant benefit from 
Nivolumab treatment. 

CASE PRESENTATION

Basic information

A 64-year-old, Chinese male, had a 10-year history 
of type 2 diabetes, using insulin to control blood glucose. 
He never smoked or consumed alcohol before. His mother 
and sister both died of lung cancer. 
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Treatment

The patient went to Beijing Tongren Hospital on 
July 23, 2015, because of the lasting abdominal pain for 
more than 1 month. Abdominal computed tomography 
(CT) revealed that the right adrenal gland accounted 
for the possibility of hemorrhage lesions with rupture. 
Pulmonary CT scan showed that left lung apicoposterior 
segment accounted for lesions, controlateral pulmonary 
metastasis, left hilar and mediastinal lymph node 
metastasis and right pleural effusion. The pathologic 
stage of disease was IV ( T4N3M1) according to Eighth 
edition of lung cancer TNM staging from Union for 
International Cancer Control (UICC). On August 20, 
2015, patient underwent percutaneaous left lung needle 
biopsy and the pathological analysis identified: (1) 
Malignant pleural mesothelioma or synovial sarcoma; 
(2) metastatic adrenal cortical carcinoma or renal cell 
carcinoma. Immunohistochemistry results showed: CD20 
(-), LCA (-), CD3 (-), vimentin (+), CK-PAN (+), S-100 

(-). After the consultation with the Cancer Hospital of 
Chinese Academy of Medical, under the microscope can 
we see poorly differentiated sarcomatoid-like spindle 
cancer cells (Figure 1), so it was finally diagnosed as 
pulmonary carcinosarcoma. The full-genome scan (Next 
Generation Sequencing, NGS) of this patient suggested 
that EGFR, KRAS, BRAF and ALK, the commonest 
driving genes of lung cancer, were all identified as wild 
type. Besides, genes including HER2, PI3K, MET, which 
is relevant for pulmonary sarcomatoid carcinoma, have 
no mutations. However, we found polymorphismof the 
gene of NAD(P)H quinone oxidoreductase 1 (NQO1) in 
P187S(rs1800566). 

Positron emission tomography-computed 
tomography (PET-CT) on September 1, 2015 showed that, 
in line with the left lung cancer, it was associated with 
contralateral pulmonary, left lung lymph node, bilateral 
adrenal metastasis and a little obstructive inflammation in 
left lung lobe, there was no significant increase uptake in 
mediastinal lymph node. Immunohistochemistry staining 
of lung biopsy specimen showed positive for PD-L1 and 

Figure 1: Microscopic findings of the patient's lung biopsy specimen. Poorly differentiated sarcomatoid-like spindle cancer 
cells. (A, hematoxylin and eosin, 400X). Both the lung tissue and cancer cells (B, hematoxylin and eosin, 200X)

Figure 2: The IHC staining of PD-1 , PDL-1 and PDL-1/CD8 in the patient's lung biopsy specimen. The expression of 
PD-1 is positive (A, Immunohistochemical staining, clone: SP269, Spring 195 Bioscience, Inc., Pleasanton, CA, USA). The expression of 
PD-L1 is positive (B, Immunohistochemical staining, clone: SP142, Spring 195 Bioscience, Inc., Pleasanton, CA, USA). The PD-L1/CD8 
double staining is positive (C, Immunohistochemical staining, clone: SP239, Spring 195 Bioscience, Inc., Pleasanton, CA, USA).
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PD1 (Figure 2). PD-L1/CD8 double staining showed that 
over 10% tumor cells hada strong positive expression 
of PD-L1. In addition, there had CD8+ T cells invasion 
within tumor cells (Figure 2). Because of the large tumor 
load and the poor physical fitness, the patient refused to 
use chemotherapy.

We recommended immunotherapy with Nivolumab 
at a dose of 3 mg/kg, once every 2 weeks since October 
10, 2015. The first three days after the administration, the 
patient had fever, and the maximal body temperature of 
39.2oC. After symptomatic treatment of fever, patient’s 
body temperature returned to normal. The next day, the 
patient felt left anterior chest relaxation. A week later, 
the chronic back pain was significantly reduced, and 
overall physical fitness was improved although there 
was still a mild cough. Occasionally bloody sputum and 
dyspnea symptoms disappeared completely. The results of 
the two periodic imaging showed that the left lung and 
bilateral adrenal lesions were dramatically decreased. 
The evaluation of response rate is partial remission (PR) 
based on Recist1.1 standard. Subsequently, the patient 
continues to receive 5 cycles, 10 cycles, 15 cycles and 24 
cycles of immunotherapy with Nivolumab. Because of 
the good effect, the patient uses Nivolumab every 3 weeks 
since the 21th cycles. The imaging results indicated that 
the lesion was continuously to shrink (Figure 3, Figure 
6). The number of T cell subsets of patient’s peripheral 
blood increased to normal after the above-mentioned 

therapy (Figure 4). Only neuron specific enolase (NSE) 
is abnormal among all tumor markers in this patient, 
but it was decreased to normal range after the following 
treatment (Figure 5). The progress-free survival (PFS) 
time of this patient has not been reached.

DISCUSSION

Pulmonary carcinosarcoma is rarely diagnosed in 
our clinical work, with poor prognosis, and high incidence 
of distant metastasis [11]. Early discovery and radical 
resection is the best therapeutic choice [12, 13]. Metastatic 
pulmonary carcinosarcoma is especially not sensitive to 
radiotherapy and chemotherapy, the median survival time 
is short [12, 13].

Lung cancer has long been considered as 
poorly immunogenic [14]. However, with the deeper 
understanding of the immunotherapy, it was found that 
tumor microenvironment can protect tumor cells against 
the recognition and damage of the immune system [15]. 
The immune escape mechanism plays an important role in 
the occurrence and development of tumors [16]. The PD-1 
(also known as CD279) is expressed on activated T and B 
cells in response to inflammation or infection in peripheral 
tissues, which can dampen the immune response [4, 5, 17]. 
PD-1 is engaged by ligands PD-L1 (B7-H1, CD274) and 
PD-L2 (B7-DC, CD273), expressed by tumor cells and 
infiltrating immune cells [18, 19]. Binding of the PD-L1 

Figure 3: Computed tomography (CT) findings. (A) The CT scan shows the lesion in left lung and bilateral adrenal (arrows). (B, 
C) A restaging CT scan shows the lesion in left lung and bilateral adrenal keep shrinking after two, fifteen courses of Nivolumab (arrows).
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to PD-1 inactivates the T cell to limit the immune response 
to the stimuli, which causes an immune suppression [4, 
5]. Cancer cells enhance the immunosuppressive action 
of this pathway by inducing PD-1 expression, which 
ultimately allow the cancer to be “hidden” from natural 
immune attack [6]. Anti-PD-1 therapies disrupt this 
pathway by preventing the PD-1 ligand from binding to 
its receptor, leaving activated cytotoxic T cells available 
to attack the cancer cells [16]. The PD-1/PD-L1 signaling 
pathway has been widely recognized and valued in clinical 
tumor immunotherapy, which has brought a new direction 
and insight for tumor immunotherapy [20-23]. 

The anti-PD-1 antibody is one of immune 
checkpoint inhibitors, which has been added to many 
treatments against different types of cancers, including 
lung cancer [24]. Nivolumab (BMS-936558, or MDX1106, 
trade name Opdivo; Bristol-Myers Squibb, Princeton, 
NJ, USA) is a fully human IgG4 monoclonal antibody, 

which binds to PD-1 and blocks the interaction with PD-
L1 and PD-L2, therefore, it prevents T-cell inhibition and 
restores antitumour immune responses [7, 24]. Nivolumab 
was approved by the US Food and Drug Administration 
(FDA) in 2015 for metastatic NSCLC, which is a new 
milestone in the history of the development of treatment 
for NSCLC [25]. In this report, we found that pulmonary 
carcinosarcoma, a non-adaptive disease, obtained a good 
clinical efficacy based on high expression of PD-L1 and 
PD-1, offering us an important clue for follow-up of 
patients with non-adaptive treatment, but also provide 
some reference for subsequent clinical basket studies. 

As far as we know, it is the first case of a patient 
with pulmonary carcinosarcoma who was treated with 
Nivolumab after showing positive expression of PD-1 and 
PD-L1 by IHC (Immunological Histological Chemistry) 
test. After treatment, there was only a side effect of drug 
related fever, which lasted about 4 days, and then gradually 

Figure 4: The number of T cell subsets of patien's peripheral blood increased to normal after the treatmen.

Figure 5: The level of neuron specific enolase of patien’s peripheral blood keeps falling during treatment.
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improved. Tumor were rapidly decreased and obtained 
partial remission (PR) after two cycles of Nivolumab, and 
the lesions present a good trend to decrease in the follow-
up treatment.It was confirmed that the anti PD-1 therapy 
has continued to shrink the tumor. 

The good response and tolerance to the Nivolumabis 
consistent with the results of large clinical studies. In 
open-label, randomized, international, phase 3 trial, like 
Brahmer et al , there were 272 patients who received 
nivolumab intravenously as monotherapy (3 mg/kg every 
2 weeks) or docetaxel (75 mg/m2 every 3 weeks) [26]. 
The median overall survival (OS) time was 9.2 months 
with nivolumab versus 6.0 months with docetaxel, the 
median PFS time of the nivolumab group was 3.5 months 
versus 2.8 months of the docetaxel group [26, 27].The 
most frequently treatment-related adverse events in the 
nivolumab group were fatigue (in 16% of the patients), 
decreased appetite (in 11%), and asthenia (in 10%). 
Besides, 58% of the patients had any grade events, 7% had 
grade 3 or 4 events, and none had events of grade 5 [26]. 

The anti-PD-1/PD-L1 immune therapy is for 
removing inhibition of T cell. Our patient was treated with 
Nivolumab.After that, the number of T cells increased, 
confirmed that anti-PD-1 treatment help T cells restore 
the immune response [28]. In this case, PD-L1 was 
highly expressed in tumor tissues, and the invasion of 
CD8+ T cells to tumor cells was also discovered. Studies 
have reported that there is a positive correlation between 
the invasion of CD8+ T cells to tumor cells and the 
expression of the PD-L1 in immune cells, which confirms 
the adaptive immune escape mode, and indicates a poor 
survival benefit [29].

In addition, the expression of PD-1 in tumor cells is 
associated with the good clinical efficacy. Our patient had 

PD-1 expression in tumor cells, which is not only evidence 
of good therapeutic potential, but also provides reference 
for subsequent validation of the relationship between 
immunotherapy and the PD-1 expression in tumor cells 
[30]. 

The full-genome scan of this patient suggested that 
NQO1 gene has polymorphism in P187S. NQO1 gene 
P187S polymorphism (C609T mutation) can destroy the 
stability of the enzymecausing loss of activity, so the 
function of benzene poisoning protection is destructive, the 
polymorphism can increase the risk of hematotoxicity and 
leukemia in breast cancer, non-smoking lung cancer and 
people exposed to benzene [31-34]. This polymorphism of 
NQO1 was reported to be associated with decreased risk 
of lung cancer for women, especially with light smoking 
women [35]. However, in other studies, the polymorphism 
of NQO1 is related to the high risk of lung cancer [36]. 
As a result, the relationship between the polymorphism of 
NQO1 with the cause of this patient’s disease is unclear. 
Besides, whether this has relationship with the expression 
of PD-1 and PD-L1 needed to be further confirmed. 

SUMMARY

In general, represented by Nivolumab, anti PD-1/
PD-L1 immune therapy has been a new therapeutic 
approach for the treatment of solid tumors, and hopefully, 
immunotherapy can ameliorate the quality of patients’ life 
and lengthen the survival time of patients. In our case, 
the patient with pulmonary carcinasarcoma achieves 
a good therapeutic effect from the anti PD-1/PD-L1 
immune therapy. However, we need more scientific and 
clinical research to provide more information about the 

Figure 6: The lesion keeps shrinking during treatment.
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anti PD-1/PD-L1 immune therapy toward the pulmonary 
carcinosarcoma.
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