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Background: Penile squamous cell carcinoma (PSCC) bears poor prognosis due to its rarity

and limited treatment options, especially after failure of standard treatments. Effective

therapeutic options were desperately needed.

Case Presentation: We report a recurrent metastatic PSCC patient with positive pro-

grammed death ligand 1 (PD-L1) expression (≥10%) and tumor mutation burden (TMB)

of 8.87 (Muts/Mb) who obtained significant response to immunotherapy, with progression-

free survival (PFS) exceeding 10 months.

Conclusion: This is the first case presenting remarkable response to immunotherapy in

a Chinese PSCC patient. The remarkable response might be associated with PD-L1 expres-

sion, indicating that PD-L1 expression could be a promising biomarker for immunotherapy

in PSCC. TMB ranking may also contribute to patient selection. However, large clinical trials

are needed to validate these notions.
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Background
Penile cancer is a rare disease representing 0.4–0.6% of all male malignant cancers,

and more than 95% of patients were histologically classified as penile squamous

cell carcinoma (PSCC).1 Due to its rarity, it is difficult to perform clinical trials, and

standard therapeutic options are extremely limited, especially for patients with

recurrence and metastasis. Progression on standard treatment usually indicates

poor prognosis. The median overall survival (OS) was less than 6 months for

patients with recurrence,2 and the prognosis was even worse for stage IV patients

whose 5-year survival rate was only 0%.3 Therefore, new treatment options are

desperately needed for recurrent and metastatic PSCC patients with multiline

progressions.

Immune checkpoint inhibitors (ICI), a type of immunotherapy, have achieved

outstanding progression in various types of cancers. Because the objective response

rate (ORR) was less than 20% in unselected patients, several biomarkers such as TMB,

PD-L1 expression and microsatellite instability high/mismatch repair deficient (MSI-

H/dMMR) have been explored to distinguish the ICI sensitive population.4 Patients

with positive biomarkers might obtain better responses to ICI treatment compared to
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the biomarker-negative population.4 Although pembrolizu-

mab was approved by FDA for treatment of MSI-H/dMMR

PSCC, it was rarely used due to the low prevalence of MSI-

H/dMMR in PSCC. Currently, data of clinical trials of immu-

notherapy in PSCC are insufficient, despite the tardily

ongoing Phase II trials of avelumab (NCT03391479), pem-

brolizumab (NCT02837042) and atezolizumab (NCT03

686332). There is an urgent need to explore the efficacy

and biomarkers of immunotherapy in PSCC.

Here we report a recurrent metastatic PSCC patient

who obtained partial response (PR) from immunotherapy

after failing multiple lines of treatment, with a PFS

exceeding 6 months.

Case Presentation
A 46-year-old man was administrated to the Institute of

Dermatology, Chinese Academy of Sciences with complaints

of a cauliflower-like neoplasm accompanied with purulent

secretion on the glans. Computed tomography (CT) revealed

uneven thickening and intensification of penile skin. The

patient then received radical resection and lymphadenectomy

on November 6, 2017. Postoperative pathological results indi-

cated PSCC (Figure 1). Nometastasiswas observed in bilateral

inguinal lymph nodes and the margin of incision was negative.

In November 2018, bilateral inguinal lymph node enlarge-

ment was revealed by CT in Jiangsu Cancer Hospital.

Lymph node metastasis was thus considered. The patient

then received chemotherapy (liposome paclitaxel 120 mg

iv d1/8+ cisplatin 50 mg iv d1/8, 21 d) in Zhongda

Hospital. However, the disease was not under control. In

December 2018, ulceration was observed in the right inguinal

sinus. The patient thus received radiotherapy (60 Gy/3 Gy/

20 F) on the right inguinal lesions. Unfortunately, multiple

small pulmonary nodules were observed by enhanced CT in

both lungs soon afterwards, indicating metastasis and disease

progression (Figure 3).

To seek potential therapeutic options, the patient received

next generation sequencing (NGS) and immunohistochemis-

try (IHC) analysis. The NGS analysis and TMB evaluation

were conveyed as previously described.5 TMBwas defined as

the total non-silent somatic mutation counts in coding regions.

SNV include both synonymous and non-synonymous muta-

tions, as well as stopgain, stoploss, and splicing variants. Indel

variants include both the frameshift or non-frameshift inser-

tions and deletions. Non-coding alterations were not counted.

The raw data are available at Sequence Read Archive (SRA)

database with SRA accession: PRJNA612189. Results indi-

cated positive PD-L1 expression (≥10%) (Figure 1), micro-

satellite stable (MSS), and a tumor mutation burden (TMB) of

8.87 (Muts/Mb). Several mutations were found: PIK3CA p.

G106V, CDKN2A p.R80*, TERT c.-124C>T and HRAS p.

G12V. However, no therapies were available for these muta-

tions in PSCC. The patient was then administered with tor-

ipalimab (240 mg iv d2, 21 d/cycle), an immune check point

inhibitor (ICI), since February 27, 2019 on top of the che-

motherapy regimen. Partial response was soon observed on

April 15, 2019 and confirmed on June 5, 2019 by CT

(Figure 2). The patient then received ICI treatment instead

of chemotherapy. During the course of treatment, the patient

had grade 2 granulocytopenia and grade 1 liver function

damage, which disappeared after symptomatic treatments.

To the date of submission, the patient reached a PFS exceed-

ing 6 months since immunotherapy (Figure 2), and lesions

were still under control by January 2020 whereas the PFS
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Figure 1 H&E staining of postoperative tumor sample indicating PSCC, PD-L1 staining of tumor sample, negative control and positive control by Ventana SP263 PD-L1

staining kit. Tumor sample was PD-L1 positive (≥10%).
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exceeded 10.5 months. The patient was still alive and under

treatment (Figure 3).

Discussion and Conclusions
In this case, the PSCC patient respondedwell to immunother-

apy after multiline obtaining a PFS exceeding 10months, and

we could expect a much longer OS. This benefit was con-

siderable given that progression of PSCC after primary che-

motherapy had been noted to have a median OS of less than 6

months.2 To our knowledge this was the first case in China.

Prognosis of metastatic penile cancer was poor and the

therapeutic options were limited. Therefore, it is necessary
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Figure 2 CT. result of tumor lesions in lung and lymph nodes before, or after 2 months, 6 months and 10 months of immunotherapy as indicated by arrows. Lesions

continued recessing.
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to find appropriate treatment for advanced PSCC patients

with multiline progression. Immunotherapy is a promising

option, given its efficacy in various types of cancers.6

PD-L1 is a key target of immune checkpoint inhibitors.

It was reported that 62% of penile cancer patients were

PD-L1 positive (≥5%) and were associated with metastasis

and poor clinical outcome, especially worse survival

(hazard ratio, HR= 2.58).7 In China, it was reported that

PD-L1 was positive in 53.4% PSCC patients.8 This pro-

vided rational support for application of immunotherapy in

PSCC. There are several ongoing clinical trials exploring

immunotherapy in PSCC, although most of them are bas-

ket trials that included multiple solid tumors (for example

NCT03333616, NCT02721732 and NCT, 02824013). Two

trials exclusively targeting PSCC are NCT02837042 (pem-

brolizumab) and NCT03391479 (avelumab), both are

phase II trials with ORR as primary endpoint. Another

trial of atezolizumab (NCT03686332) was also ongoing.

However, these trials progressed slowly due to the low

incidence of PSCC and their data are as yet unavailable. In

our case this PD-L1 positive patient responded well to

immunotherapy, suggesting that immunotherapy could be

a promising option for recurrent metastatic PSCC treat-

ment, especially after chemotherapy failure.

The ORR of immunotherapy in unselected patients was

only around 20%, and biomarkers are vital for distinguish-

ing the ICI sensitive population.4 The microenvironment

of PSCC was very complicated.9 The tumor immune

microenvironment (TIME), CD8+ T cell infiltration and

several other immune factors, including expression of PD-

L1, were considered to harbor great prognostic value.10

PD-L1 expression was also associated with HPV status; it

was expressed in 48% of penile carcinomas and mainly in

high risk HPV negative tumors.11 PD-L1 expression was

considered as a biomarker for ICI in various solid tumors

including lung cancer and melanoma, and was associated

with efficacy.6,12 For example, in KEYNOTE-010,

KEYNOTE-189 and OAK studies, PD-L1 positive

populations all obtained a better response.12–14 Due to

insufficient data, biomarkers for immunotherapy of

PSCC are an unmet need. In this case, the patient was PD-

L1 positive and obtained a significant response from

immunotherapy. This would provide evidence that PD-L1

could be considered as potential biomarker for ICI treat-

ment in PSCC. We believe future studies would reveal

more valuable biomarkers in the PSCC microenvironment.

Another promising biomarker for immunotherapy was

TMB. The TMB-high population received better outcomes

from ICI treatments in CHECKMATE 026 and

CHECKMATE 227 trials in lung cancer.15,16 However,

the numeric cutoff of TMB in different cancers is not

universal17 due to the wild range of median TMB among

cancers (from 0.8 Muts/Mb to 45.2 Muts/Mb).18 It was

also indicated that patients with high TMB ranking (top

20%) in individualized cancer types all obtained improved

survival. In our case the patient harbored a TMB of 8.87

Muts/Mb, which was much higher than the median TMB

(4.5 Muts/Mb) in PSCC.18 This would indicate that PSCC

patients with high TMB might respond better to immu-

notherapy; however, conclusions should not be made

based on this single case, and large trials are needed.

To our knowledge, this is the first case in China describ-

ing an advanced PSCC patient with positive PD-L1 and high

TMB who obtained remarkable response to immunotherapy.

An earlier publication in the USA described one T2N3M0

patient who obtained stable disease from nivolumab and

a T2N2M0 patient who responded to atezolizumab.19 This

may provide clinical insights into immunotherapy as

a therapeutic option for advanced patients who failed multi-

line standard therapies. Also, PD-L1 expression and high

TMB may serve as potential biomarkers to select sensitive

PSCC patients for ICI treatment. However, evidence for this

single case report is limited. More large clinical trials are

Figure 3 Schematic picture showing the time line of treatment procedure.
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needed to explore the application of immunotherapy and

their biomarkers in PSCC.

Abbreviations
PSCC, penile squamous cell carcinoma; PD-L1, pro-

grammed death ligand 1; TMB, tumor mutation burden;

PFS, progression-free survival; OS, overall survival; ICI,

immune checkpoint inhibitors; ORR, objective response

rate; MSI-H/dMMR, microsatellite instability high/mis-

match repair deficient; PR, partial response; CT, computed

tomography; NGS, next generation sequencing; IHC,

immunohistochemistry; HR, hazard ratio.
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