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Penile cancer (PCa) is a rare yet deadly disease, with an incidence rate varying in the range of 1–10 cases per
100,000 men across countries worldwide and a 5-year survival rate ranging from 90% in stage I patients to a
dismal 5% in stage IV patients [1]. With 300 men dying annually of advanced/recurrent PCa in the USA alone [2],
effective systemic therapeutic options remain a highly unmet need, and only a few currently available chemotherapy
agents are recommended on the basis of noncomparative prospective [3,4] or retrospective [5] studies. The EGFR
may represent a valuable druggable target, based on the frequent expression of EGFR in PCa [6–8] and preliminary
evidence of efficacy obtained with anti-EGFR agents [9], although more supporting prospective data are needed for
approval and its widespread use in clinical practice.

The advent of immune check-point inhibitors (ICI), mainly directed at programmed death-1 (PD-1), pro-
grammed death ligand-1 (PDL-1) or cytotoxic t-lymphocyte antigen 4 (CTLA-4), has truly revolutionized therapy
of solid malignancies and may also expand the limited treatment landscape of advanced PCa. In fact, PD-L1
expression, a known marker predictive of efficacy of anti-PD-1/PDL-1 inhibitors across different solid tumors [10],
was reported in 51% of cases in a surgical cohort of 35 men with PCa undergoing penectomy, and in 69% of
those with node-positive disease [11]. In another retrospective analysis of 53 archival PCa specimens, 40% of cases
were positive for PDL-1, with 38% of node-positive tumors showing PD-L1 expression [12]. As a result of the
biological rationale and the compelling need for additional systemic options, a few ICIs have been explored in
patients with advanced PCa, with promising results. Chahoud [13] and others originally reported on two cases who
received anti-PD-1 agent pembrolizumab after chemotherapy, radiation and surgery: one man with a high tumor
mutation burden achieved a complete response maintained for >38 months and another man achieved a partial
response, maintained for >18 months. Conversely, a report of a Phase II trial conducted in various rare malignancies
showed that pembrolizumab was not capable of providing any benefits in two patients with microsatellite-stable
PCa, while a durable response was obtained in a single man with a microsatellite instability high tumor [14].
Combination of anti-CTLA-4 agent ipilimumab and anti-PD-1 agent nivolumab administered at standard doses
was associated with a prominent response in a patient refractory to paclitaxel, ifosfamide and cisplatin who was
selected for treatment with ICIs on the grounds of the results of extensive molecular analysis showing high PDL-1
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expression, microsatellite instability and tumor mutational burden, as well as alterations in DNA mismatch repair
genes [15]. Conversely, in a single-arm, multicohort, Phase II trial, assessing nivolumab and ipilimumab in patients
with advanced rare genitourinary cancers not selected on the grounds of any molecular biomarker, only two of five
patients evaluable for radiological response showed stable disease [16]. Finally, anti-PD-1 agent cemiplimab tested
in patients with advanced squamous cell carcinoma of the skin was associated with a partial response in a single
patient with metastatic PCa included in the trial [17], and a complete response was reported in a separate case report
of an HIV+ patient receiving cemiplimab [18].

Overall, the scanty data reported suggest that some, albeit unsatisfactory progress has been made over the
past 5 years in the field of immunotherapy of PCa [19]. One unexplored, yet potentially effective strategy is the
use of combination therapy based on ICIs plus chemotherapy or biological agents. One meta-analysis including
quantitative data from 5388 patients with different solid tumors showed that ICI plus chemotherapy was associated
with a significantly higher tumor response rate (relative risk: 2.51; 95% CI: 1.82–3.47), decreased chances of
progression (hazard ratio [HR]: 0.62; 95% CI: 0.53–0.74), and death (HR: 0.69; 95% CI: 0.61–0.78), compared
with single agent ICI or chemotherapy [20]. Considering that anti-PD-1 agents such as pembrolizumab have been
successfully combined with cisplatin and fluorouracil [21], combination of cisplatin + 5-fluoruracil, which has
proven to be active as a first-line therapy of advanced PCa [5], with pembrolizumab appears to be an appealing
experimental therapeutic option. Conversely, in patients who are unfit for chemotherapy, but are candidates for
anti-EGFR therapy on the basis of molecular data, combination of an anti-PD-1 agent like nivolumab and an
anti-EGFR agent like cetuximab has proven to be well tolerated [22] and may also represent a promising therapeutic
option. Finally, with the hurdles associated with the rarity of the disease, which makes it difficult for pharmaceutical
companies to obtain regulatory approval, patient selection for ICIs based on known predictive markers, including
microsatellite instability, tumor mutational burden, PDL-1 expression, will be mandatory before treatment with
an ICI, especially as these biomarkers become more widely available in clinical practice. The rarity of this disease,
as in the case of other rare tumors, makes it more difficult to draw an exact line between an experimental and a
nonexperimental setting even in common clinical practice. An international effort made by independent scientists,
governmental institutions and pharmaceutical companies is compelling in order to increase funding to support
research against such a deadly and neglected disease; provide access to nonapproved, high-cost novel agents based on
a sound scientific rationale; and increase data sharing among clinicians and researchers through the use of web-based
public repositories, specifically designed to collect data on rare diseases. These goals can be better achieved if both
patients and clinicians are aware that PCa, as a rare disease, must be treated at referral centers with proven expertise.
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