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Abstract

Pulmonary pleomorphic carcinoma (PPC) is a rare type of non-small cell lung cancer
(NSCLC) with a more aggressive clinical course and a worse outcome than other types
of NSCLC. Pembrolizumab, a monoclonal antibody targeting programmed cell
death-1 (PD-1), has been approved as the first-line treatment for advanced NSCLC
with robust PD-L1 expression in at least 50% of tumour cells, without epidermal
growth factor receptor gene (EGFR) mutations or anaplastic lymphoma kinase gene
(ALK) rearrangement. Here, we report the case of an 81-year-old man with multiple
comorbidities who was diagnosed with PPC and showed a robust response to
pembrolizumab followed by radiation therapy without adverse effects. In the absence
of randomized clinical trials for PPCs, our case report demonstrates the potential
application of pembrolizumab and radiation therapy for the treatment of PPCs.
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first-line treatment for advanced NSCLC with strongly
expressed PD-1 in at least 50% of tumour cells, without epi-

Pulmonary pleomorphic carcinoma (PPC) is a rare type of
non-small cell lung cancer (NSCLC) with a more aggressive
clinical course and a worse outcome than other types of
NSCLC."? PPC is the most common (>50%) type of pulmo-
nary sarcomatoid carcinoma, which consists of spindle cell
carcinoma, giant cell carcinoma, pulmonary blastoma and
carcinosarcoma.” PPC is common in elderly male smokers.*
Despite diagnosis and resection of early-stage disease, the
risk of PPC relapse and aggressive clinical course is high.’
However, there is no consensus regarding the chemotherapy
regimen for advanced pulmonary carcinoma.
Pembrolizumab, a monoclonal antibody targeting
programmed cell death-1 (PD-1), has been approved as the

dermal growth factor receptor gene (EGFR) mutations or
anaplastic lymphoma kinase gene (ALK) rearrangement.’®
However, little is known concerning the efficacy of anti-
PD-1 therapy for PPCs.

Here, we describe a patient with PPC characterized by
robust PD-L1 expression who showed a good response to
pembrolizumab and sequential radiotherapy.

CASE REPORT

An 80-year-old man who smoked (one pack per day for
60 years) visited the emergency room because of haemoptysis
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in late January 2020. He had a history of diabetes, hyperten-
sion, atrial fibrillation and stable angina; he had taken oral hyp-
oglycaemic agent and insulin, anti-hypertensive medicine,
amiodarone and anticoagulant (apixaban). He had undergone
cholecystectomy in early January 2020. His performance status
was European Cooperative Oncology Group (ECOG) 3. Chest
computed tomography (CT) scan taken when he was admitted
for surgery showed a small nodule (Figure 1A). A chest CT
scan taken when he visited the emergency room showed a lung
nodule (approximately 3 cm) in the left upper lobe (LUL)
(Figure 1B). We regarded it as a haematoma because of its
rapid growth rate and poor contrast enhancement. As he was a
current heavy smoker and had a haemoptysis, he was hospital-
ized and anticoagulant was stopped. Bronchoscopy showed no
evidence of endobronchial lesion and symptom was improved
after stopping anticoagulant. We recommended that the
patient undergo a biopsy of lung nodule; however, he was
reluctant to invasive procedures and we decided to perform
follow-up chest CT scan. However, we found that the mass in
the left lingular segment increased from 3 to 6 cm within
1 month (Figure 1C). Because of the rapid growth, the patient
underwent ['®F]fluorodeoxyglucose (FDG) positron emission
tomography (PET)-CT. The scan showed a high level of ['*F]
FDG uptake in the LUL mass (Figure 2A).

Endobronchial ultrasound-guided biopsy of the lung
nodule was performed for diagnosis, and the histological
examination revealed pleomorphic carcinoma (Figure 3A,

B). Immunohistochemistry showed that the primary tissue
did not express P40. Staining for TTF-1 was negative; pan-
cytokeratins (CK) staining results were positive. The tumour
did not exhibit EGFR mutations or ALK rearrangement.
Immunohistochemistry also detected PD-L1 (22C3, SP263)
expression in 100% of tumour cells (Figure 3C,D).

Chest CT scan taken after tissue diagnosis showed the
tumour was increased to 8.1 cm with encasement of left
atrial appendage within 3 weeks (Figure 1D). The clinical
stage was classified as stage IIIA (cT4NOMO). Considering
the patient’s age, comorbidities and performance status,
pembrolizumab was administered at a dose of 200 mg every
3 weeks rather than surgery or cytotoxic chemotherapy.
After four cycles of pembrolizumab treatment, CT revealed
marked shrinkage of the left lung nodule (Figure 4A) and
PET-CT showed a marked decrease in ['*F]FDG uptake in
primary mass (Figure 2B). Subsequently, the tumour was
treated with intensity-modulated radiation therapy (IMRT)
of 6000 cGy. Two months after IMRT completion, the
tumour had decreased to 1.8 cm in diameter and it remains
stable disease after 6 months (Figure 4C). PET-CT scan
taken 13 months after radiation therapy showed decreased
size and metabolism of a hypermetabolic fibrotic lesion at
the LUL (Figure 2C). Although the patient with locally
advanced stage was elderly and had multiple comorbidities
such as atrial fibrillation, diabetes, stable angina and stroke,
he completed the treatment without adverse side effects.

FIGURE 1

Chest computed tomography (CT) scan taken a month before presenting haemoptysis reveals a tumour of 13 mm in diameter in the left

lung (A). Chest CT scan taken after visiting emergency department with haemoptysis shows about a 30-mm-sized lung nodule (B). It is observed that the
diameter of the left lung nodule nearly doubled, showing a rapid growth rate (C). The tumour size was 80 mm at the time of first cycle of pembrolizumab

treatment (D)
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FIGURE 2 ['"Flfluorodeoxyglucose-positron emission tomography (FDG-PET) scan shows a huge hypermetabolic mass in the left mid-thorax near
hilar region [maximum standardized uptake value (SUV max): 26.5, 69 mm in diameter] with invasion of mediastinal pleura (A). FDG-PET scan taken after
radiotherapy shows a markedly decreased size and metabolism (SUV max: 1.67, 24 mm in diameter) of previous hypermetabolic mass lesion in the left upper
lobe (LUL), thyroid transcription factor-1 (TTF-1) of the lung (B). FDG-PET scan taken 13 months after the end of treatment shows a decreased size and

metabolism of a hypermetabolic fibrotic lesion at the LUL (C)

FIGURE 3 Histological examination of a tumour biopsy specimen by haematoxylin-eosin staining reveals undifferentiated polymorphic malignant cells

(A, x200). The tumour cells show highly atypical, with distinct nucleoli, heterogeneous or bizarre megakaryocytes and polynuclei (B, x500).

Immunohistochemical analysis showed that the tumour cells strongly expressed PD-L1 (C, X200, tumour proportion score 100% for 22C3; D, X200, tumour

proportion score 100% for SP263)
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FIGURE 4 Chest computed tomography (CT) scan taken after the third cycle of the pembrolizumab therapy revealed shrinkage of the primary lesion
(A). Chest CT scan (2 months after the radiotherapy) reveals a pronounce decrease in the diameter of lung nodule in the left upper lung with pericardial
effusion (B). Chest CT scan shows a stable disease at about 1 year after diagnosis (C)

After four cycles of pembrolizumab therapy and IMRT, the
disease has been well controlled without additional treat-
ment for 15 months, until now.

DISCUSSION

Here, we report a case of PPC with robust expression of PD-
L1 (SP263, 22C3), which was treated with four cycles of
pembrolizumab followed by IMRT. In this case, we per-
formed successful treatment with pembrolizumab and
sequential IMRT without complications in an older patient
who had clinically inoperable status because of multiple
comorbidities and locally advanced disease. PPC is a condi-
tion with a poor prognosis, that is, the 5-year survival rate
was approximately 11%-21%,” and without clear standard
treatment; therefore, we explored the role of combined
pembrolizumab and radiotherapy in PPC through our case
report and a literature review.

The incidence of PPC has been reported to range from
0.1% to 0.4% of all lung cancers; only a few case reports have
been published. Because of its rarity, clinical trials have been
limited and no standard treatment has been established. Usu-
ally, surgery is the first choice during the early stage of the dis-
ease and the role of chemotherapy remains unclear.® "'
Advanced PPC has shown poor response to palliative chemo-
therapy regimens.®'> EGFR mutations are recognized in
approximately 20% of PPCs and some patients with EGFR
mutations have shown responses to erlotinib or gefitinib.'>'*

It has been recently reported that the expression of PD-
L1 is relatively high in PPCs."” In addition, several reports
indicated that anti-PD-1/PD-L1 treatment was effective for
PPCs with robust expression of PD-L1."*™'* The cases so far
reported that anti-PD/PD-L1 treatment prolonged the
progression-free duration by maintaining immune check-
point inhibitors in patients who respond well to the treat-
ment; 16 cycles of pembrolizumab therapy and more than
10 cycles of nivolumab therapy continuously.'”*° However,
the combination treatment of four cycles of pembrolizumab
and IMRT was effective in this case. There have been several
case reports concerning the positive effects of combining
immune checkpoint inhibitors and radiotherapy after

surgical treatment of PPCs.”"** Based on these studies, we
attempted pembrolizumab followed by radiation therapy as
the first-line treatment in a patient with locally advanced
clinical stage with inoperable medical condition, which
resulted in a favourable response. There may be economic
limitations in the use of anti-PD-1/PD-L1 therapy in various
medical and social environment. After reducing the tumour
burden with several cycles of immune checkpoint inhibitors,
in patients with PPC with expression of PD-L1, addition of
radiation therapy can be an option for local tumour control
instead of continuing immune checkpoint inhibitors.

This case shows that the combination of immune check-
point inhibitor and radiation therapy is an option for effec-
tive treatment of highly aggressive PPCs. In addition, this
case reinforces the importance of measuring PD-L1 expres-
sion on tumour cells to provide optimal anti-PD-1 therapy
in patients with PPC. Although PPCs are rare, there is a
need to determine the efficacy of combination treatment
comprising anti-PD-1 therapy and radiotherapy for PPC
through clinical trials. We report this case to demonstrate
the effectiveness of combined immunotherapy and radio-
therapy in the treatment of locally advanced stage of PPCs.
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