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Abstract: Penile squamous cell carcinoma (pSCC) is a rare disease in developed countries. 
pSCC causes a severe health problem and social burden in developing countries. We reported 
a 49-year-old male recurrent pSCC patient with medium PD-L1 expression and low TMB. 
The patient obtained complete response after multimodal therapy (MMT). The clinical 
manifestation is a recurrence in the right groin with nearly ruptured pSCC. He had partial 
resection of penile cancer plus bilateral groin lymph node dissection and pelvic lymph node 
dissection during the first operation. Pathology of the recurrent tumor showed fibrous tissue 
with cancer infiltration and necrosis. We used MMT, including resection of palliative right 
inguinal metastases, four cycles of paclitaxel+bleomycin+cisplatin, and continuous sintili
mab to treat the patient. The patient had a complete response (CR) after four cycles of 
therapy and sustained CR for 18 months with continuous sintilimab, showing a good 
tolerance and acceptable toxicity. This is the first case presenting a complete response in 
a relapsed pSCC patient. These results suggest that MMT is worth exploring. 
Keywords: pSCC, immunotherapy, chemotherapy, multimodal treatment, case report

Introduction
Penile cancer is rare and has a high mortality1 and the recurrence rate is high after 
local excision. Penile cancer was predicted to account for 0.27% of new cancer 
cases in the US.2 Globally, penile cancer causes 34,000 new cancer cases a year, at 
the rate of 3.09% in 2018.3 About 95% of penile cancer is penile squamous cell 
carcinoma (pSCC).4 Prepuce elongation with a prevalence of 32% and HPV infec
tion with a prevalence of 52% were the two major etiologies of penile squamous 
cell carcinoma in 2017, in China.5 It is generally accepted that the decisive 
treatment for early-stage penile cancer is extensive surgical resection or penile 
resection (partial or complete), usually with bilateral inguinal lymph node dissec
tion with or without pelvic lymph node dissection.6 The European Association of 
Urology Guidelines approved that patients with advanced or recurrent pSCC or 
large-volume (> 4 cm) inguinal lymph nodes should be considered for multiple 
treatment modes including surgery, chemotherapy and/or radiotherapy.7 Cisplatin in 
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combination with or without taxanes is still the main 
treatment for unresectable and relapsed penile cancer.8 

The effect of chemotherapy and/or radiotherapy is not 
effective enough, with a median overall survival (OS) of 
recurrent patients of less than 6 months.9 To date, immu
notherapy using immune checkpoint inhibitors (CPI) has 
become a preferred treatment option for metastatic and 
advanced cancers.10 PD-L1 was expressed in 48% of 
penile carcinomas and mainly in high-risk HPV negative 
tumors.11 However, there is a lack of clinical evidence 
showing the outcomes of CPI therapy in advanced or 
recurrent pSCC. A study shows that pSCC patients with 
high PD-L1 expression represent a promising prospect for 
anti-PD-L1/PD-1 therapy, while pSCC patients with med
ium or low PD-L1 expression may not respond well to 
anti-PD-L1/PD-1 therapy as a “immune exclusion” 
immunophenotype.12 However, the efficacy of utilizing 
CPI therapy to different PD-L1 expression levels remain 
elusive in pSCC.

Here we report a male patient with local recurrence 
of the right groin and nearly ruptured pSCC. He was 
treated with multimodal therapy (MMT) which 
included more aggressive salvage-assisted chemotherapy 
combined with CPI. The patient achieved complete 
response (CR) after three months of MMT. And he 
achieved progress complete response (pCR) with con
tinuous CPI therapy.

Case Description
A 49-year-old male patient presented because of pain in the 
lymph nodes, with long prepuce and a 30-year history of 
gunshot wounds. The patient was diagnosed with pSCC in 
Jan 2019. The tumor was about 5.0 cm by 5.0 cm in size with 
bilateral inguinal lymph node metastases, T2N3M0 and phase 
IV poor differentiated. HPV status was negative. Under gen
eral anesthesia, partial penile resection and bilateral inguinal 
lymphadenectomy were performed. The pathology was poor 
differentiated pSCC ((Figure 1A), involving the cavernous 
body of the penis and the cavernous body of the urethra, 
with nerve invasion and lymphocyte infiltration, and no cancer 
seen at the cutting edge. Cancer metastasis could be seen in 
lymph nodes (2/10, left 1/6; right 1/4). In Mar 2019, under 
general anesthesia he subsequently underwent 3D laparo
scopic pelvic lymph node dissection. The pathology suggested 
that no metastatic carcinoma was seen in the lymph nodes after 
operation (0/18). The patient refused adjuvant therapy.

A right groin mass began to appear, and gradually 
increased in May. We found that the groin mass on the 
right side was unclear borders, red and swollen skin on the 
surface, a feeling of undulation, and near to rupture. The 
tumor showed as an irregular soft tissue shadow, about 
10.3 cm by 7.0 cm, with some cystic changes, and no clear 
boundary with the local muscle (Figure 2B). Palliative 
resection of the right inguinal metastasis was performed. 
During the operation, the tumor was closely related to 

Figure 1 Pathology, PD-L1/CD8 staining images of postoperative tissues. (A) H&E staining of postoperative tissues of the first operation; (B) PD-L1 22C3 IHC staining of 
the patient’s postoperative tissues after recurrence; (C) Positive control of PD-L1 22C3 staining; (D) Negative control of PD-L1 22C3 staining; (E) H&E staining of 
postoperative tissues after recurrence; (F) CD8 staining of the patient’s postoperative tissues after recurrence; (G) Positive control of CD8 staining; (H) Negative control of 
CD8 staining.
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muscles and blood vessels, and the tumor was most likely 
to be removed. Pathology showed that fibrous tissue 
had cancer infiltration with necrosis (Figure 1E), consis
tent with recurrence or metastasis of penile squamous cell 
carcinoma.

According to our experiences and the reports, we deter
mined to use combined adjuvant therapy as one of the 
therapeutic options. At the same time, we performed 
genetic profiling and PD-L1/CD8 protein-expressing ana
lyses on the tumor tissue.

The results of genetic profiling and PD-L1/CD8 
expressing analyses were as follows:

1. Next-generation high-throughput gene-targeted 
sequencing, including 808 tumor diagnosis and 
treatment-related genes was performed. The tumor 
mutation burden (TMB, 2.25 Muts/Mb) was low, as 
the median TMB in pSCC was 4.5 Muts/Mb.13 The 
microsatellite stability is stable (MSS). And 

mutations positively or negatively related to 
immune efficacy were not detected.

2. The tumor content accounts for 50% of the sample 
with active tumor-infiltrating lymphocytes (TIL). 
PD-L1 22C3 IHC analysis with Tumor Proportion 
Score (TPS) Interpretation was about 20–30%, 
while Combined Positive Score (CPS) was about 
50–60% (Figure 1B–D). The CD8+ cytotoxic 
T-lymphocytes (CTLs) was about 30–40% 
(Figure 1F–H).

About 2 weeks after surgery, a postoperative combined 
adjuvant therapy was carried out. The patient’s treatment 
plans are presented in a timeline (Figure 2A). The thera
peutic regimen (TBP, body surface area: 2.09 m2) is pacli
taxel 270 mg intravenous drip on day 1; bleomycin 15 mg 
intravenous drip on days 1/8/15; cisplatin intravenous drip 
50 mg on days 2/3/4 and sintilimab injection 200 mg 
on day 1. Every three weeks is a cycle. The patient 

Figure 2 Clinical course and CT image of the case. (A) A scheme shows the time course of the patient in diagnosis and the therapy. (B) Enhanced CT images show the 
therapeutic response of the patient following a series of treatment.
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reached complete imaging remission (CR) after 4 cycles of 
combined therapy (Figure 2B). Until Mar 2021, the 
enhanced CT after 28 cycles (21 months) of sintilimab 
still presented a sustainable CR (Figure 2B). The patient 
was still alive and there is no sign of recurrence or any 
adverse events.

Discussion
The 5-year overall mortality rate of locally advanced or 
lymph node infiltrating pSCC undergoing perioperative che
motherapy is approximately 40%.14 Due to the low incidence 
of penile cancer, there is no standard treatment plan thus 
far.15 Previous clinical studies showed that bilateral pelvic 
lymph node dissection (PLND) could improve the survival 
rate of patients with pN2, but patients with pN3 may not 
benefit from bilateral PLND.16 Our patient was diagnosed 
with penile cancer with bilateral inguinal lymph node metas
tases. He received partial penile resection and bilateral 
PLND, with no cancer seen at the cutting edge. Patients 
who have bilateral lymph node metastases or extranodal 
extension have 80–90% rate of recurrence17 and a poor 
5-year OS.18 The recent systematic review by the European 
Urological Association’s Penile Cancer Guidelines Group 
indicated that these pN3 pSSC patients who received adju
vant radiotherapy after PLND could not benefit from either 
a reduced recurrence or an increased survival rate.19 And, 
according to contemporary North American and European 
guidelines, it is necessary to administer pN2-3 M0 pSCC 
neoadjuvant or adjuvant chemotherapy.1 Recent clinical 
reports confirmed that multimodal treatment could prolong 
survival, and was associated with longer survival of patients 
with stage IIIB/IV compared with surgery alone.20 However, 
our patient refused the adjuvant therapy, and this may have 
caused the earlier recurrence.

The prognosis of patients with recurrence of pSCC is 
dismal. Further prospective clinical studies are needed to 
improve these patients’ treatments. The guidelines recom
mend combined chemotherapy regimens including taxane 
and cisplatin as new adjuvant regimens in patients with 
locally advanced cancer.1,21 A combination of paclitaxel- 
ifosfamide-cisplatin (TIP) in penile squamous cell carci
noma patients with terminal lymph node metastasis could 
give a 63% (12/19) response rate and significantly higher 
overall survival (OS) and progression-free survival 
(PFS).22 A recent report of 21 patients with penile squa
mous cell carcinoma who received regional lymph node 
dissection after adjuvant taxane, cisplatin, and 
5-Fluorouracil chemotherapy (TFP) had shown a median 

disease-free survival (DFS) of 8.9 months.23 Also a study 
(NCT00512096) shows that paclitaxel, ifosfamide, and 
cisplatin chemotherapy was effective as neoadjuvant treat
ment in patients with stage TX,N2-3,M0 penile cancer.24 

However, chemotherapy may be efficient but is always 
accompanied by serious adverse reactions.

Recently, CPI has been approved in the treatment of 
many cancers including squamous cell carcinomas. The 
majority of pSCCs are PD-L1-positive,11 indicating that 
CPI therapies may benefit in pSCCs. A case reported that 
a penile cancer patient with strongly positive PD-L1 status 
showed PR since starting pembrolizumab 18 months 
ago.25 And another T2N2M0 penile cancer patient who 
used the PD-L1 inhibitor atezolizumab as second-line 
therapy reached near complete response after 2 years’ 
therapy.26 But the expression level of PD-L1 and/or 
TMB was lacking in these cases. While a recurrent meta
static penile cancer patient with positive PD-L1 ≥10% and 
a high TMB (8.87 Muts/Mb) treated with toripalimab got 
PR.27 Another stage IV patient with both high TMB and 
PD-L1 showing resistance to platinum-based chemother
apy and chemoradiation, got CR of lymph node metastasis 
after starting pembrolizumab.25 These cases shows that 
pSCC patients could benefit from CPI therapy, and 
a composite of high TMB plus high PD-L1 would further 
enrich the benefit to CPI.28 Meanwhile a recent study 
revealed that a relatively low TMB is commonly found 
in penile squamous cell carcinoma.29 Interestingly, sintili
mab, a new anti-PD-1 antibody, with a combination with 
CapeOx shows no significant difference in the clinical 
responses between high TMB and low TMB patients in 
gastric cancer patients,30 which could be a possible option 
for low TMB patients. More exploration of CPI is needed 
in pSCC.

Conclusion
To our knowledge, this is the first case describing 
a reccurrent pSCC patient who achieved complete remis
sion in China. The patient had a medium PD-L1 expres
sion (20~30%), and low TMB (2.25 Muts/Mb). 
He was treated with MMT and achieved CR for 18 
months, with a good tolerance and acceptable toxicity. 
This may provide MMT as a new option to maximize the 
benefit for advanced or recurrent penile cancer patients, 
even if these patients have a medium PD-L1 and low 
TMB. However, evidence of a single case report is limited. 
More large clinical trials are needed to explore the appli
cation of MMT in pSCC.
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Abbreviations
pSCC, penile squamous cell carcinoma; MMT, multimodal 
therapy; CR, complete response; OS, overall survival; CPI, 
immune checkpoint inhibitors; pCR, progress complete 
response; TMB, tumor mutation burden; MSS, microsatellite 
stability stable; TIL, tumor-infiltrating lymphocytes; TPS, 
Tumor Proportion Score; CPS, Combined Positive Score; 
CTLs, CD8+ cytotoxic T-lymphocytes; PLND, pelvic lymph 
node dissection; PFS, progression-free survival; DFS, disease- 
free survival.
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