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Penile squamous cell carcinoma (SCC) is a rare malignant tumor in males with a poor
prognosis. Currently, the primary treatment is surgery. Recurrent cases have limited
treatment options after failed radiotherapy and chemotherapy. The therapeutic effect of
immunotherapy in penile SCCs has not been reported. Tislelizumab, a new PD1 inhibitor,
has shown a satisfactory impact in treating head and neck SCC and lung SCC combined
with chemotherapy. However, there is currently no report on its efficacy in penile SCC.
Here, a 76-year-old man with multiple enlarged inguinal lymph nodes 11 months after
radical surgery for penile SCC was administered immunotherapy (tislelizumab) combined
with chemotherapy (albumin paclitaxel plus nedaplatin) for 2 cycles. Pelvic Magnetic
resonance imaging (MRI) showed that the multiple lymph nodes in the groin area
disappeared. To our knowledge, this is the first case report of immunotherapy
combined with chemotherapy showing promising results in recurrent penile SCC. It
provides a basis for developing a new treatment option combining immunotherapy and
chemotherapy, whose efficacy needs to be further evaluated in penile SCC.

Keywords: penile squamous cell carcinoma, lymph node metastasis, programmed death ligand-1,
immunotherapy, chemotherapy
INTRODUCTION

Penile cancer is a rare malignant tumor with a global incidence of 1-10/100000 (1). Penile SCC is the
most common pathological type of penile malignancies, accounting for about 95% of all penile
cancer cases (2). The prognosis of patients with penile SCC is closely related to metastasis to
inguinal lymph nodes. There are 4-25 superficial inguinal lymph nodes receiving drainage from
preputial and penile shaft skins (3). Most patients with positive inguinal lymph nodes have inguinal
lymph node recurrence within a short period after radical surgery. Such patients often have a
poor prognosis.

Rescue treatment methods include chemotherapy, radiotherapy, surgery, targeted therapy, or
combinations (4–6). Tislelizumab, the first PD-1 monoclonal antibody that successfully modifies
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the Fc segment, has a high affinity for PD-1. Tislelizumab
monotherapy for advanced solid tumors shows acceptable
safety and tolerance (7). It has been reported that
immunotherapy combined with chemotherapy has a significant
effect on advanced head and neck SCC (8). However, there is no
report on its therapeutic effect in penile SCC. A patient with
inguinal lymph node metastasis 11 months after radical resection
of penile SCC was admitted to our hospital in June 2021. After
immunotherapy combined with chemotherapy, he achieved
complete remission (CR) with no severe adverse drug
reactions. Based on previous literature, we report this case and
discuss the progress in treating advanced penile SCC.
CASE PRESENTATION

A 76-year-old male patient was admitted to the People’s Hospital
of Yangxin County, Hubei province, for “penile mass with
progressive dysuria for one month” in June 2020. The
treatment history of this patient is shown in Figure 1.
Transurethral resection of the prostate and biopsy of the penile
mass was performed. Pathological examination revealed poorly
differentiated SCC with massive necrosis. Then, the patient was
treated at Union Hospital of Tongji Medical College, Huazhong
University of Science and Technology. In July 2020, he
underwent radical penile resection plus laparoscopic lymph
node dissection plus inguinal lymph node dissection under
general anesthesia. Immunohistochemical staining showed
cancer cells were P40(+) and CK5/6(+). Postoperative
pathological examination showed poorly differentiated SCC of
the penis (Supplementary Figure 1). The cancer tissue mainly
invaded the lamina propria and focally invaded the cavernous
body of the urethra. There was no invasion on the cut edges of
the urethra, corpus cavernosum, and penile skin. One-third of
the left and right inguinal lymph nodes showed cancer
metastasis. The tumor stage was pT2N2M0, IIIB (AJCC eighth
edition TNM staging) (9). The patient refused adjuvant
chemotherapy because he had an advanced age. In June 2021,
a follow-up examination revealed enlarged inguinal lymph
nodes, and the patient was admitted to Renmin Hospital of
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Wuhan University. Programmed death ligand-1 (PD-L1)
staining of the previously resected tumor specimens showed
low levels in the primary penile SCC tissue (TPS=10%)
(Figure 2). On June 12, 2021, pelvic MRI results showed
multiple lymph nodes adjacent to bilateral iliac vessels and
groin areas (Figures 3A–C). After obtaining the patient’s
informed consent, the first cycle of immunotherapy plus
chemotherapy (tislelizumab 200 mg d1; albumin paclitaxel 400
mg d1 plus nedaplatin 120 mg d1-2) was started on June 16,
2021. The patient developed grade 2 myelosuppression, grade 3
general fatigue, and grade 2 lethargy after the first cycle of
chemotherapy, mainly due to an advanced age. CA125 levels
on July 9, 2021, were 40.9 U/ml. The second cycle of dose-
reduced immunotherapy plus chemotherapy (tislelizumab 200
mg d1; albumin paclitaxel 200 mg d1 plus nedaplatin 100 mg d1-
2) was started on July 15, 2021. On August 6, 2021, CA125 levels
were 11.4 U/ml, i.e., lower than the previous value. Pelvic MRI
results after the second cycle of treatment on August 7, 2021,
showed that previously detected multiple lymph nodes adjacent
to bilateral iliac vessels and in the groin area were not detectable
(Figures 3D–F). Treatment effectiveness was evaluated as CR.
On August 9, 2021, the third cycle of immunotherapy plus
chemotherapy (tislelizumab 200 mg d1; albumin paclitaxel 200
mg d1 plus nedaplatin 100 mg d1-2) was initiated. Radiotherapy
in the pelvic lymph node drainage area (CTV: 50GY/25F/2GY)
was performed from September to October 2021. In September
2021, the patient had broken nails on both hands (Figure 4),
which was tolerable and improved one week later. Radiotherapy
ended in October 2021, and treatment effectiveness was
evaluated as CR. There were no immunotherapy-related side
effects. The patient had grade 1 radiodermatitis. In November
2021, the patient was followed up by phone, and his PS score was
0, with no palpable mass in the groin.
DISCUSSION

The postoperative staging of this penile SCC case was pT2N2M0,
stage IIIB. The patient refused standard postoperative
chemotherapy and radiotherapy. The disease relapsed one year
FIGURE 1 | Treatment timeline of the case.
March 2022 | Volume 12 | Article 837547

https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles


Li et al. Novel Treatment for Penile Cancer
later. There was a massive fusion of lymph nodes in the double
groin, accompanied by noticeable swelling and pain, as well as
local ulcers. The patient declined further biopsy. According to
the NCCN Clinical Practice Guidelines in Oncology for Penile
Cancer, Version 1.2021, the paclitaxel, ifosfamide, and cisplatin
Frontiers in Oncology | www.frontiersin.org 3
(TIP) combination is the preferred option for postoperative
chemotherapy in penile cancer patients with positive inguinal
lymph nodes. However paclitaxel and cisplatin/carboplatin
administration was adequate and had less toxic side effects in
patients with high-risk penile tumors (10). Studies have shown
FIGURE 2 | Immunohistochemistry showing that PD-L1 was expressed in the primary penile squamous cell carcinoma tissue, TPS=10%.
FIGURE 3 | Pelvic MRI results. (A-C) MRI before treatment on June 12, 2021. Horizontal (A), sagittal (B) and coronal (C) images showing multiple enlarged lymph
nodes in the groin area on both sides. (D-F) MRI after 2-cycle treatment on August 7, 2021. Horizontal (D), sagittal (E) and coronal (F) images showing the
disappearance of swollen inguinal lymph nodes in the groin.
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that patients with SCC can benefit from tislelizumab regardless
of PD-L1 expression (11). The patient underwent 3 cycles of
albumin paclitaxel plus nedaplatin combined with immunotherapy
and achieved clinical CR. However, due to advanced age, general
fatigue, and lethargy, the patient could not tolerate complete and
sufficient cycles of chemotherapy; therefore, chemotherapy was
terminated, and local radiotherapy was performed. It was well-
tolerated and achieved sound effects.

Early penile SCC is mainly treated by surgery, and the overall
5-year survival rate can reach 90%, while the 5-year survival rate
of patients with positive lymph nodes is only about 30% (12).
Surgical treatment is the cornerstone of treating primary tumors
and lymph node metastases in patients with penile SCC. The
multimodal treatment of neoadjuvant chemotherapy and
adjuvant chemoradiotherapy plays an increasingly important
role in treating penile SCC (1). The postoperative recurrence
rate in penile SCC patients without lymph node metastasis is
2.3%; meanwhile, in patients with lymph node metastasis is
19.1%, with a 5-year survival rate of 32.7%, and median survival
of patients with distant recurrence is 22 months (13). The
surgical method for treating penile SCC is determined by the
primary tumor’s size, location, pathology, and stage. In stage Ta/
T1a cases, it is recommended to perform resection of the local
lesion while preserving the penis. Maintaining the penis may
increase the local recurrence rate, but it hardly affects long-term
survival (14). In stage T1/T2 patients without lymph nodemetastasis
and local lesions < 4 cm, radical radiotherapy can achieve a 70-90%
local control rate. Rescue surgery is feasible for patients with local
recurrence, and radiotherapy can be used as an alternative to penis
Frontiers in Oncology | www.frontiersin.org 4
preservation surgery (15). In patients with positive lymph nodes,
inguinal lymph node dissection is strongly recommended, and
chemotherapy should be performed after surgery in patients with
positive pathological lymph nodes. Patients who cannot undergo
resection surgery or show disease progression, systemic
chemotherapy, local radiotherapy, or participation in clinical
trials are recommended (16). A retrospective study involving 19
cases showed that compared with palliative radiotherapy, docetaxel
plus cisplatin plus cyclophosphamide as a neoadjuvant
chemotherapy regimen allows patients to receive penile resection
surgery after partial remission, which significantly prolongs
progression-free survival (PFS) and overall survival (OS) (17). A
phase 2 clinical trial involving 30 patients with pN2/N3 penile SCC
used paclitaxel, ifosfamide, and cisplatin as neoadjuvant
chemotherapy, and 50% of patients achieved objective remission,
10% of whom achieved CR, and time to progression (TTP) and OS
in remission cases were significantly improved (18). A case report
further showed the effect of neoadjuvant chemotherapy. A Japanese
patient with T3N3M0 penile SCC not suitable for radical resection of
inguinal metastasis was administered paclitaxel, ifosfamide, and
cisplatin as neoadjuvant chemotherapy, and the lesion was
significantly reduced. The patient then underwent bilateral and
pelvic lymph node dissection and was still alive after 8 months with
no signs of recurrence (19).

A previous study showed that platinum plus paclitaxel as
adjuvant chemotherapy was safe and effective in patients with
high-risk penile tumors, including tumor expansion, bilateral
lymph node metastasis, pelvic lymph node metastasis, and R1
resection. The 2-year overall survival rates of inguinal lymph
FIGURE 4 | Broken nails on the patient’s hands after combined treatment.
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node positive patients administered platinum plus paclitaxel as
adjuvant chemotherapy and surgery alone were 46% and 28%,
respectively. Compared with other adjuvant chemotherapy
regimens, paclitaxel and cisplatin/carboplatin have less toxic
side effects (10). A retrospective study of 140 cases of
penile SCC confirmed the high status of platinum in
chemotherapeutic regimens for penile SCC. Patients receiving
cisplatin-based chemotherapy have more prolonged overall
survival and better prognosis (20). In a previous study, the
median OS of patients with positive pelvic lymph nodes
administered postoperative adjuvant chemotherapy was 21.7
months. In comparison, the median OS of counterparts
without chemotherapy was 10.1 months, indicating that
postoperative chemotherapy can significantly improve patient
prognosis (21). In another study, 11 patients underwent
concurrent chemoradiotherapy after surgery, while 12 did not
receive adjuvant therapy after surgery. Although there was no
significant difference in OS between the two groups, 1-year and 2-
year tumor-specific survival rates in patients receiving concurrent
chemoradiotherapy (72.7% and 54.5%, respectively) were
significantly higher than those of patients who did not receive
adjuvant therapy (57.1% and 28.4%, respectively), indicating that
postoperative concurrent chemoradiotherapy can increase local
control rate and reduce distant metastasis (22).

After failed first-line treatment in patients with advanced
penile SCC, the survival rate after salvage surgery or
radiotherapy and chemotherapy is still meager. The median
survival time is less than 6 months (23). Although adjuvant
radiotherapy cannot replace adjuvant chemotherapy in
patients with positive lymph nodes after radical resection
(24, 25), radiotherapy can improve the regional control rate
of pelvic lymph nodes, and palliative radiotherapy can
improve local symptoms in patients (26–28). Advanced
penile cancer cases with positive epidermal growth factor
(EGFR) expression can benefit from EGFR-targeted drugs
combined with chemotherapy. Cetuximab has anti-tumor
effects in metastatic penile cancer and can enhance the
clinical outcome of platinum-based chemotherapy (29, 30).
During the treatment of a stage pT2N2 patient with inguinal
recurrence after surgery, targeted therapy combined with
chemotherapy (cetuximab 800 mg d1; paclitaxel 210 mg d1
plus cisplatin 40 mg d1-d3) significantly reduced inguinal
masses. After another recurrence, chemotherapy alone
showed no effects, but the tumor decreased again after
combining targeted treatments (31).

In recent years, immunotherapy has shown encouraging
effects in treating a variety of malignant tumors, especially in
lung cancer and head and neck SCC. The overall survival of
patients administered therapy is significantly prolonged (32,
33). The efficacy of immunosuppressive agents is usually related
to high tumor mutation load, immune cell infiltration, and PD-
L1 expression (34). As many as 40% of patients with penile
SCCs are HPV positive (35). The integration of HPV leads to
increased expression of oncogenes, and the high tumor
mutation load caused by HPV can enhance the immune
system’s recognition of tumors. A retrospective study of 213
penile SCC cases described the complexity of the tumor
Frontiers in Oncology | www.frontiersin.org 5
immune microenvironment in penile SCC. HPV occurrence
in penile SCC is negatively correlated with PD-L1 expression, a
significant predictor of lymph node metastasis; patients with
high PD-L1 expression have a poor prognosis (36). A multi-
center retrospective study involving 116 patients showed
endogenous and exogenous PD-L1 expression in penile SCC
tissues, and the positive rate of PD-L1 expression in penile SCC
tissue was 53.4%. The 3-year tumor-specific survival rates of
patients with and without PD-L1 expression were 50.6% and
77.4%, respectively, suggesting that the PD1/PD-L1 axis may be
a potential therapeutic target for penile SCC (37).

At present, there are few studies applying immune checkpoint
inhibitors (ICIs) in penile SCC. Trafalis et al. reported the
efficacy of an immune checkpoint inhibitor in a patient with
penile SCC with failed comprehensive treatment after
recurrence. After surgery, adjuvant chemotherapy, and
complementary radiotherapy, the disease progressed, and
nivolumab was administered at a starting dose of 3 mg/kg in a
14-day cycle. After 8 cycles of treatment, a good partial response
rate of the tumor was obtained, and tumor volume was reduced
by 80%. Finally, the patient died of septic shock. During
immunotherapy, the patient tolerated the side effects well (38).
A phase 1 clinical trial showed that cabozantinib combined with
nivolumab (CaboNivo) and CaboNivo plus ipilimumab
(CaboNivoIpi) is significantly more effective than single ICIs or
cabozantinib in the treatment of metastatic urothelial carcinoma,
with manageable overlapping toxicity at reasonable doses (39).
However, in a multicenter phase 2 clinical trial, 5 patients with
penile cancer had no treatment effects after combined treatment
with nivolumab and ipilimumab (40). A Phase 2 clinical trial
(NCT03866382) investigating the efficacy of cabozantinib and
nivolumab combined with ipilimumab in metastatic rare
genitourinary tumors is expected to be completed in 2023.
There are currently several ongoing phase 2 clinical trials
(NCT02721732, NCT03074513, and NCT03391479) evaluating
the efficacy of ICIs in advanced penile SCC. In addition, a single-
center phase 2 clinical trial (NCT03686332) involving 32 patients
with advanced penile cancer is evaluating the efficacy of
atezolizumab with or without radiotherapy in patients with
unresectable advanced penile cancer. However, no relevant
reports on immunotherapy combined with chemotherapy in
advanced penile SCC are available. Immune cell dysfunction in
the head and neck SCC tumor microenvironment can lead to
immunosuppression (41).

The interaction of PD-L1 on tumor cells and PD-1 on
cytotoxic T cells can block the activity of PI3K and Akt,
disrupt glucose metabolism, and inhibit the production of Th1
cytokines, leading to dysfunction and exhaustion of effector T
cells and protecting tumor cells from killing by CD8+ T cells
(42). The primary function of immune checkpoint inhibitors is
to enhance the toxic effect of CD8+T cells and reactivate the
immune system against tumor cells (43). Chemotherapeutic
drugs regulate the immune response of tumors in many ways,
including the recruitment of dendritic cells (DC) to the tumor,
the induction of tumor cell death, the release of tumor antigens,
the induction of HMGB1 release in tumor cells, and the ectopic
calreticulin; promote antigen uptake by DC and subsequent T
March 2022 | Volume 12 | Article 837547
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cell stimulation, and deplete immunosuppressive cells and
promote the transformation of immunosuppressive cell
phenotypes (44). In addition to exerting immunomodulatory
effects, doxorubicin, cisplatin, and paclitaxel can directly
sensitize tumor cells to CTL attack and synergistic effects with
cytotoxic T lymphoid associated protein 4 (CTLA-4) blockers to
enhance the treatment effect of immunosuppressants (45). The
immunostimulatory effects of chemotherapy and radiotherapy
can improve the efficacy of many immunotherapies, including
ICIs (46).

The KEYNOTE-048 study showed that the 4-year survival
rate after treatment with immunotherapy plus chemotherapy
was 4.3 times that of the EXTREME regimen in the treatment of
head and neck SCC, and the efficacy of immunotherapy
combined with chemotherapy was not related to PD-L1
expression. Immunotherapy combined with chemotherapy has
broadened the clinical use of immunotherapy (8). The ESCORT-
1st study showed that standard first-line chemotherapy for
advanced or metastatic esophageal cancer had a median
survival time of 12 months and a median PFS of 5.6 months;
meanwhile, the median survival time after the addition of
immune checkpoint inhibitor to the first-line chemotherapy
regimen was 15.3 months, for a median PFS of 6.9 months,
indicating that immunotherapy combined with chemotherapy
could significantly prolong OS and PFS in these patients (47). In
this case, after treatment with immunotherapy combined with
chemotherapy, the patient achieved CR. It provides a novel
strategy for the treatment of penile SCC.
CONCLUSION

In this case, Tislelizumab combined with paclitaxel and
platinum chemotherapy showed satisfactory effects in
treating recurrent penile SCC. This is the first case report of
immunotherapy combined with chemotherapy for treating
advanced, recurrent penile SCC. The above results suggest
that immunotherapy combined with chemotherapy has a
good therapeutic effect in advanced, recurrent penile SCC.
Still, further clinical trials are needed to evaluate the efficacy of
immunotherapy combined with chemotherapy for advanced
penile SCC.
Frontiers in Oncology | www.frontiersin.org 6
DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in
the article/Supplementary Material. Further inquiries can be
directed to the corresponding author.
ETHICS STATEMENT

The studies involving human participants were reviewed and
approved by the Human and Research Ethics Committees of the
Renmin Hospital of Wuhan University. The patients/participants
provided their written informed consent to participate in this
study.Written informed consent was obtained from the individual
(s) for the publication of any potentially identifiable images or data
included in this article.
AUTHOR CONTRIBUTIONS

NL collected data and drafted the manuscript. TX and ZZ
provided figures and pathology results and drafted the
manuscript. PL and GJ review the manuscript. XL designed the
study and reviewed and critique the manuscript. All authors
contributed to the article and approved the submitted version.
FUNDING

This study was supported by the Natural Science Foundation
of Hubei Province [No.2014CFB394, 2019CFB721], Health
and Family Planning Commission of Hubei Province
[No.WJ2017M027] and CSCO hausen Cancer Research
Foundation [No.Y-HS202101-0079].
SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at:
https://www.frontiersin.org/articles/10.3389/fonc.2022.837547/
full#supplementary-material
REFERENCES

1. Hakenberg OW, Comperat EM, Minhas S, Necchi A, Protzel C, Watkin N.
EAU Guidelines on Penile Cancer: 2014 Update. Eur Urol (2015) 67(1):142–
50. doi: 10.1016/j.eururo.2014.10.017

2. Ogrich LM, Stigall LE, Tyler WB, Hossler EW. Invasive Penile Squamous Cell
Carcinoma. Cutis (2018) 101(3):224–7.

3. Leone A, Diorio GJ, Pettaway C, Master V, Spiess PE. Contemporary
Management of Patients With Penile Cancer and Lymph Node Metastasis.
Nat Rev Urol (2017) 14(6):335–47. doi: 10.1038/nrurol.2017.47

4. Graafland NM, Moonen LM, van Boven HH, van Werkhoven E, Kerst JM,
Horenblas S. Inguinal Recurrence Following Therapeutic Lymphadenectomy
for Node Positive Penile Carcinoma: Outcome and Implications for
Management. J Urol (2011) 185(3):888–93. doi: 10.1016/j.juro.2010.10.059
5. Necchi A, Lo Vullo S, Perrone F, Raggi D, Giannatempo P, Calareso G, et al.
First-Line Therapy With Dacomitinib, an Orally Available Pan-HER
Tyrosine Kinase Inhibitor, for Locally Advanced or Metastatic Penile
Squamous Cell Carcinoma: Results of an Open-Label, Single-Arm, Single-
Centre, Phase 2 Study. BJU Int (2018) 121(3):348–56. doi: 10.1111/
bju.14013

6. Brown A, Ma Y, Danenberg K, Schuckman AK, Pinski JK, Pagliaro LC, et al.
Epidermal Growth Factor Receptor-Targeted Therapy in Squamous Cell
Carcinoma of the Penis: A Report of 3 Cases. Urology (2014) 83(1):159–65.
doi: 10.1016/j.urology.2013.08.074

7. Desai J, Deva S, Lee JS, Lin CC, Yen CJ, Chao Y, et al. Phase IA/IB Study of
Single-Agent Tislelizumab, an Investigational Anti-PD-1 Antibody, in Solid
Tumors. J Immunother Cancer (2020) 8(1):e000453. doi: 10.1136/jitc-2019-
000453
March 2022 | Volume 12 | Article 837547

https://www.frontiersin.org/articles/10.3389/fonc.2022.837547/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fonc.2022.837547/full#supplementary-material
https://doi.org/10.1016/j.eururo.2014.10.017
https://doi.org/10.1038/nrurol.2017.47
https://doi.org/10.1016/j.juro.2010.10.059
https://doi.org/10.1111/bju.14013
https://doi.org/10.1111/bju.14013
https://doi.org/10.1016/j.urology.2013.08.074
https://doi.org/10.1136/jitc-2019-000453
https://doi.org/10.1136/jitc-2019-000453
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles


Li et al. Novel Treatment for Penile Cancer
8. Burtness B, Zhang Y, Harrington KJ, Rischin D. Further Clinical
Interpretation and Implications of KEYNOTE-048 Findings - Authors’
Reply. Lancet (2020) 396(10248):379–80. doi: 10.1016/S0140-6736(20)
30900-4

9. Sanchez DF, Fernandez-Nestosa MJ, Canete-Portillo S, Cubilla AL. Evolving
Insights Into Penile Cancer Pathology and the Eighth Edition of the AJCC
TNM Staging System. Urol Oncol (2020) S1078-1439(20)30432-4.
doi: 10.1016/j.urolonc.2020.09.010

10. Noronha V, Patil V, Ostwal V, Tongaonkar H, Bakshi G, Prabhash K. Role of
Paclitaxel and Platinum-Based Adjuvant Chemotherapy in High-Risk Penile
Cancer. Urol Ann (2012) 4(3):150–3. doi: 10.4103/0974-7796.102659

11. Wang J, Lu S, Yu X, Hu Y, Sun Y, Wang Z, et al. Tislelizumab Plus
Chemotherapy vs Chemotherapy Alone as First-Line Treatment for
Advanced Squamous Non-Small-Cell Lung Cancer: A Phase 3 Randomized
Clinical Trial . JAMA Oncol (2021) 7(5):709–17. doi: 10.1001/
jamaoncol.2021.0366

12. Clark PE, Spiess PE, Agarwal N, Biagioli MC, Eisenberger MA, Greenberg RE,
et al. Penile Cancer: Clinical Practice Guidelines in Oncology. J Natl Compr
Canc Netw (2013) 11(5):594–615. doi: 10.6004/jnccn.2013.0075

13. Leijte JA, Kirrander P, Antonini N, Windahl T, Horenblas S. Recurrence
Patterns of Squamous Cell Carcinoma of the Penis: Recommendations for
Follow-Up Based on a Two-Centre Analysis of 700 Patients. Eur Urol (2008)
54(1):161–8. doi: 10.1016/j.eururo.2008.04.016

14. Philippou P, Shabbir M, Malone P, Nigam R, Muneer A, Ralph DJ, et al.
Conservative Surgery for Squamous Cell Carcinoma of the Penis: Resection
Margins and Long-Term Oncological Control. J Urol (2012) 188(3):803–8.
doi: 10.1016/j.juro.2012.05.012

15. Azrif M, Logue JP, Swindell R, Cowan RA, Wylie JP, Livsey JE. External-Beam
Radiotherapy in T1-2 N0 Penile Carcinoma. Clin Oncol (R Coll Radiol) (2006)
18(4):320–5. doi: 10.1016/j.clon.2006.01.004

16. McDougal WS. Preemptive Lymphadenectomy Markedly Improves Survival
in Patients With Cancer of the Penis Who Harbor Occult Metastases. J Urol
(2005) 173(3):681. doi: 10.1097/01.ju.0000153484.07200.f6

17. Xu J, Li G, Zhu SM, Cai QL, Wang Z, Yang X, et al. Neoadjuvant Docetaxel,
Cisplatin and Ifosfamide (ITP) Combination Chemotherapy for Treating
Penile Squamous Cell Carcinoma Patients With Terminal Lymph Node
Metastasis. BMC Cancer (2019) 19(1):625. doi: 10.1186/s12885-019-5847-2

18. Pagliaro LC, Williams DL, Daliani D, Williams MB, Osai W, Kincaid M, et al.
Neoadjuvant Paclitaxel, Ifosfamide, and Cisplatin Chemotherapy for
Metastatic Penile Cancer: A Phase II Study. J Clin Oncol (2010) 28
(24):3851–7. doi: 10.1200/JCO.2010.29.5477

19. Kubota Y, Nakano M, Nagai S, Matsuoka K, Arakawa H, Horie K, et al.
[Dramatic Response of Penile Cancer With Inguinal Lymph Node Metastases
to Neoadjuvant Chemotherapy With Paclitaxel, Ifosfamide and Cisplatin: A
Case Report]. Hinyokika Kiyo (2015) 61(1):33–7.

20. Pond GR, Di Lorenzo G, Necchi A, Eigl BJ, Kolinsky MP, Chacko RT, et al.
Prognostic Risk Stratification Derived From Individual Patient Level Data for
Men With Advanced Penile Squamous Cell Carcinoma Receiving First-Line
Systemic Therapy. Urol Oncol (2014) 32(4):501–8. doi: 10.1016/
j.urolonc.2013.10.007

21. Sharma P, Djajadiningrat R, Zargar-Shoshtari K, Catanzaro M, Zhu Y, Nicolai
N, et al. Adjuvant Chemotherapy Is Associated With Improved Overall
Survival in Pelvic Node-Positive Penile Cancer After Lymph Node
Dissection: A Multi-Institutional Study. Urol Oncol (2015) 33(11):496 e17–
23. doi: 10.1016/j.urolonc.2015.05.008

22. Choo R, Nehra A, Zattoni F, Pagliaro LC, Karnes RJ. Is There Any Benefit in
Adding Postoperative Adjuvant Concurrent Radiotherapy and Chemotherapy
for Penile Cancer With Regional Lymph Node Metastasis? Minerva Urol
Nefrol (2020) 72(4):474–81. doi: 10.23736/S0393-2249.19.03387-3

23. Wang J, Pettaway CA, Pagliaro LC. Treatment for Metastatic Penile
Cancer After First-Line Chemotherapy Failure: Analysis of Response
and Survival Outcomes. Urology (2015) 85(5):1104–10. doi: 10.1016/
j.urology.2014.12.049

24. Robinson R, Marconi L, MacPepple E, Hakenberg OW, Watkin N, Yuan Y,
et al. Risks and Benefits of Adjuvant Radiotherapy After Inguinal
Lymphadenectomy in Node-Positive Penile Cancer: A Systematic Review by
the European Association of Urology Penile Cancer Guidelines Panel. Eur
Urol (2018) 74(1):76–83. doi: 10.1016/j.eururo.2018.04.003
Frontiers in Oncology | www.frontiersin.org 7
25. Kulkarni JN, Kamat MR. Prophylactic Bilateral Groin Node Dissection Versus
Prophylactic Radiotherapy and Surveillance in Patients With N0 and N1-2A
Carcinoma of the Penis. Eur Urol (1994) 26(2):123–8. doi: 10.1159/000475360

26. Tang DH, Djajadiningrat R, Diorio G, Chipollini J, Ma Z, Schaible BJ, et al.
Adjuvant Pelvic Radiation Is Associated With Improved Survival and
Decreased Disease Recurrence in Pelvic Node-Positive Penile Cancer After
Lymph Node Dissection: A Multi-Institutional Study. Urol Oncol (2017) 35
(10):605 e17–605 e23. doi: 10.1016/j.urolonc.2017.06.001

27. Johnstone PAS, Boulware D, Djajadiningrat R, Ottenhof S, Necchi A,
Catanzaro M, et al. Primary Penile Cancer: The Role of Adjuvant Radiation
Therapy in the Management of Extranodal Extension in Lymph Nodes. Eur
Urol Focus (2019) 5(5):737–41. doi: 10.1016/j.euf.2018.10.007

28. Chen MF, Chen WC, Wu CT, Chuang CK, Ng KF, Chang JT. Contemporary
Management of Penile Cancer Including Surgery and Adjuvant Radiotherapy:
An Experience in Taiwan. World J Urol (2004) 22(1):60–6. doi: 10.1007/
s00345-003-0383-7

29. Carthon BC, Ng CS, Pettaway CA, Pagliaro LC. Epidermal Growth Factor
Receptor-Targeted Therapy in Locally Advanced or Metastatic Squamous Cell
Carcinoma of the Penis. BJU Int (2014) 113(6):871–7. doi: 10.1111/bju.12450

30. Necchi A, Nicolai N, Colecchia M, Catanzaro M, Torelli T, Piva L, et al. Proof
of Activity of Anti-Epidermal Growth Factor Receptor-Targeted Therapy for
Relapsed Squamous Cell Carcinoma of the Penis. J Clin Oncol (2011) 29(22):
e650–2. doi: 10.1200/JCO.2011.34.8367

31. Wu J, Cheng K, Yuan L, Du Y, Li C, Chen Y, et al. Recurrent Penile Squamous
Cell Carcinoma Successfully Treated With Cetuximab, Chemotherapy, and
Radiotherapy. Clin Genitourin Cancer (2016) 14(1):e135–7. doi: 10.1016/
j.clgc.2015.10.010

32. Ferris RL, Blumenschein GJr., Fayette J, Guigay J, Colevas AD, Licitra L, et al.
Nivolumab for Recurrent Squamous-Cell Carcinoma of the Head and Neck. N
Engl J Med (2016) 375(19):1856–67. doi: 10.1056/NEJMoa1602252

33. Bauml J, Seiwert TY, Pfister DG, Worden F, Liu SV, Gilbert J, et al.
Pembrolizumab for Platinum- and Cetuximab-Refractory Head and Neck
Cancer: Results From a Single-Arm, Phase II Study. J Clin Oncol (2017) 35
(14):1542–9. doi: 10.1200/JCO.2016.70.1524

34. Hellmann MD, Callahan MK, Awad MM, Calvo E, Ascierto PA, Atmaca A,
et al. Tumor Mutational Burden and Efficacy of Nivolumab Monotherapy and
in Combination With Ipilimumab in Small-Cell Lung Cancer. Cancer Cell
(2018) 33(5):853–61.e4. doi: 10.1016/j.ccell.2018.04.001

35. Diorio GJ, Giuliano AR. The Role of Human Papilloma Virus in Penile
Carcinogenesis and Preneoplastic Lesions: A Potential Target for Vaccination
and Treatment Strategies. Urol Clin North Am (2016) 43(4):419–25.
doi: 10.1016/j.ucl.2016.06.003

36. Ottenhof SR, Djajadiningrat RS, Thygesen HH, Jakobs PJ, Jozwiak K, Heeren
AM, et al. The Prognostic Value of Immune Factors in the Tumor
Microenvironment of Penile Squamous Cell Carcinoma. Front Immunol
(2018) 9:1253. doi: 10.3389/fimmu.2018.01253

37. Deng C, Li Z, Guo S, Chen P, Chen X, Zhou Q, et al. Tumor PD-L1 Expression
Is Correlated With Increased TILs and Poor Prognosis in Penile Squamous
Cell Carcinoma. OncoImmunology (2017) 6(2):e1269047. doi: 10.1080/
2162402X.2016.1269047

38. Trafalis DT, Alifieris CE, Kalantzis A, Verigos KE, Vergadis C, Sauvage S.
Evidence for Efficacy of Treatment With the Anti-PD-1 Mab Nivolumab in
Radiation andMultichemorefractory Advanced Penile Squamous Cell Carcinoma.
J Immunother (2018) 41(6):300–5. doi: 10.1097/CJI.0000000000000221

39. Apolo AB, Nadal R, Girardi DM, Niglio SA, Ley L, Cordes LM, et al. Phase I
Study of Cabozantinib and Nivolumab Alone or With Ipilimumab for
Advanced or Metastatic Urothelial Carcinoma and Other Genitourinary
Tumors. J Clin Oncol (2020) 38(31):3672–84. doi: 10.1200/JCO.20.01652

40. McGregor BA, Campbell MT, Xie W, Farah S, Bilen MA, Schmidt AL, et al.
Results of a Multicenter, Phase 2 Study of Nivolumab and Ipilimumab for
Patients With Advanced Rare Genitourinary Malignancies. Cancer (2021) 127
(6):840–9. doi: 10.1002/cncr.33328

41. Ferris RL. Immunology and Immunotherapy of Head and Neck Cancer. J Clin
Oncol (2015) 33(29):3293–304. doi: 10.1200/JCO.2015.61.1509

42. Parry RV, Chemnitz JM, Frauwirth KA, Lanfranco AR, Braunstein I,
Kobayashi SV, et al. CTLA-4 and PD-1 Receptors Inhibit T-Cell Activation
by Distinct Mechanisms. Mol Cell Biol (2005) 25(21):9543–53. doi: 10.1128/
MCB.25.21.9543-9553.2005
March 2022 | Volume 12 | Article 837547

https://doi.org/10.1016/S0140-6736(20)30900-4
https://doi.org/10.1016/S0140-6736(20)30900-4
https://doi.org/10.1016/j.urolonc.2020.09.010
https://doi.org/10.4103/0974-7796.102659
https://doi.org/10.1001/jamaoncol.2021.0366
https://doi.org/10.1001/jamaoncol.2021.0366
https://doi.org/10.6004/jnccn.2013.0075
https://doi.org/10.1016/j.eururo.2008.04.016
https://doi.org/10.1016/j.juro.2012.05.012
https://doi.org/10.1016/j.clon.2006.01.004
https://doi.org/10.1097/01.ju.0000153484.07200.f6
https://doi.org/10.1186/s12885-019-5847-2
https://doi.org/10.1200/JCO.2010.29.5477
https://doi.org/10.1016/j.urolonc.2013.10.007
https://doi.org/10.1016/j.urolonc.2013.10.007
https://doi.org/10.1016/j.urolonc.2015.05.008
https://doi.org/10.23736/S0393-2249.19.03387-3
https://doi.org/10.1016/j.urology.2014.12.049
https://doi.org/10.1016/j.urology.2014.12.049
https://doi.org/10.1016/j.eururo.2018.04.003
https://doi.org/10.1159/000475360
https://doi.org/10.1016/j.urolonc.2017.06.001
https://doi.org/10.1016/j.euf.2018.10.007
https://doi.org/10.1007/s00345-003-0383-7
https://doi.org/10.1007/s00345-003-0383-7
https://doi.org/10.1111/bju.12450
https://doi.org/10.1200/JCO.2011.34.8367
https://doi.org/10.1016/j.clgc.2015.10.010
https://doi.org/10.1016/j.clgc.2015.10.010
https://doi.org/10.1056/NEJMoa1602252
https://doi.org/10.1200/JCO.2016.70.1524
https://doi.org/10.1016/j.ccell.2018.04.001
https://doi.org/10.1016/j.ucl.2016.06.003
https://doi.org/10.3389/fimmu.2018.01253
https://doi.org/10.1080/2162402X.2016.1269047
https://doi.org/10.1080/2162402X.2016.1269047
https://doi.org/10.1097/CJI.0000000000000221
https://doi.org/10.1200/JCO.20.01652
https://doi.org/10.1002/cncr.33328
https://doi.org/10.1200/JCO.2015.61.1509
https://doi.org/10.1128/MCB.25.21.9543-9553.2005
https://doi.org/10.1128/MCB.25.21.9543-9553.2005
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles


Li et al. Novel Treatment for Penile Cancer
43. Wei SC, Duffy CR, Allison JP. Fundamental Mechanisms of Immune
Checkpoint Blockade Therapy. Cancer Discov (2018) 8(9):1069–86.
doi: 10.1158/2159-8290.CD-18-0367

44. Kersten K, Salvagno C, de Visser KE. Exploiting the Immunomodulatory
Properties of Chemotherapeutic Drugs to Improve the Success of Cancer
Immunotherapy. Front Immunol (2015) 6:516. doi: 10.3389/fimmu.2015.00516

45. Ramakrishnan R, Assudani D, Nagaraj S, Hunter T, Cho HI, Antonia S, et al.
Chemotherapy Enhances Tumor Cell Susceptibility to CTL-Mediated Killing
During Cancer Immunotherapy in Mice. J Clin Invest (2010) 120(4):1111–24.
doi: 10.1172/JCI40269

46. Galluzzi L, Zitvogel L, Kroemer G. Immunological Mechanisms Underneath
the Efficacy of Cancer Therapy. Cancer Immunol Res (2016) 4(11):895–902.
doi: 10.1158/2326-6066.CIR-16-0197

47. Luo H, Lu J, Bai Y, Mao T, Wang J, Fan Q, et al. Effect of Camrelizumab vs
Placebo Added to Chemotherapy on Survival and Progression-Free Survival
in Patients With Advanced or Metastatic Esophageal Squamous Cell
Carcinoma: The ESCORT-1st Randomized Clinical Trial. JAMA (2021) 326
(10):916–25. doi: 10.1001/jama.2021.12836
Frontiers in Oncology | www.frontiersin.org 8
Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Li, Xu, Zhou, Li, Jia and Li. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with
these terms.
March 2022 | Volume 12 | Article 837547

https://doi.org/10.1158/2159-8290.CD-18-0367
https://doi.org/10.3389/fimmu.2015.00516
https://doi.org/10.1172/JCI40269
https://doi.org/10.1158/2326-6066.CIR-16-0197
https://doi.org/10.1001/jama.2021.12836
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

	Immunotherapy Combined With Chemotherapy for Postoperative Recurrent Penile Squamous Cell Carcinoma: A Case Report and Literature Review
	Introduction
	Case Presentation
	Discussion
	Conclusion
	Data Availability Statement
	Ethics Statement 
	Author Contributions 
	Funding
	Supplementary Material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


