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ABSTRACT

Penile cancer is a rare condition, which mostly
affectsmen in their sixth decade of life. Themost
common histology is squamous cell carcinoma
(SCC), with about half of the cases linked to
humanpapillomavirus (HPV) infection. The lack
of awareness and significant social and psycho-
logical stigma associated with penile cancer
often leads to delays in presentation, diagnosis
and management. Timely multidisciplinary care
at experienced centers is therefore critical for
improvingoutcomes. Forpatientswith advanced
disease, treatment options are limited and prog-
nosis remains poor. Large international efforts

are underway to further define the optimal
standards of care. Targeted therapies and
immune checkpoint inhibitors could potentially
play a role in advanced disease and are under
evaluation in clinical trials. In this review, we
discuss the currentmanagement of penile cancer
and future directions.
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Key Summary Points

Penile cancer is a rare disease, that has
seen limited progress over the last three
decades.

A brief overview of the epidemiology and
challenges in both diagnosis and
treatment are outlined here.

A multimodal approach, involving
surgery, radiotherapy and chemotherapy,
is imperative for optimizing patient
outcomes.

Several trials are currently underway
evaluating novel therapeutic strategies
and approaches which may hopefully
translate into improved patient outcomes
in the near future.

C. E. Stecca � M. Alt � D. M. Jiang � S. S. Sridhar (&)
Division of Medical Oncology and Hematology,
Princess Margaret Cancer Centre, Toronto, Ontario,
Canada
e-mail: srikala.sridhar@uhn.ca

P. Chung
Department of Radiation Oncology, Princess
Margaret Cancer Centre, Toronto, Ontario, Canada

J. M. Crook
Department of Radiation Oncology, BC Cancer
Agency Sindi Ahluwalia Hawkins Centre for the
Southern Interior, Vancouver, British Columbia,
Canada

G. S. Kulkarni
Division of Urology, Departments of Surgery and
Surgical Oncology, Princess Margaret Cancer
Centre, University of Toronto, Toronto, Ontario,
Canada

Oncol Ther (2021) 9:21–39

https://doi.org/10.1007/s40487-020-00135-z

http://crossmark.crossref.org/dialog/?doi=10.1007/s40487-020-00135-z&amp;domain=pdf
https://doi.org/10.1007/s40487-020-00135-z


DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13397396.

INTRODUCTION

Penile cancer is a rare malignancy with an
incidence of less than one case per 100,000
men. In the United States, it accounts for an
estimated 2200 new cases and 440 deaths
annually. There is however significant geo-
graphic variation in incidence, likely due to
differences in the prevalence of human papil-
loma virus (HPV) infection, smoking, circum-
cision and social risk factors [1–3]. Despite
appropriate treatment, the 5-year survival is
only 50% in an overall stage-independent
analysis, and only 27% in patients with node-
positive disease [4]. A multidisciplinary
approach, preferably in high-volume specialized
centers, is therefore imperative for developing
an optimal management plan, helping to stan-
dardize care and facilitating recruitment to
clinical trials [5, 6].

Prognosis in the metastatic setting remains
poor, as systemic therapy options are very lim-
ited. However, better molecular and genomic
characterization of penile cancers may pave the
way for clinical trials evaluating novel thera-
pies. Since programmed death-ligand 1 (PD-L1)
is expressed in at least 30–50% of penile cancers
[7, 8], there may also be a role for the immune
checkpoint inhibitors (ICI) which are currently
being studied in a number of ongoing clinical
trials. We undertook this review to promote
awareness of this rare disease among care pro-
viders, highlight optimal treatment strategies
and discuss ongoing research efforts and clinical
trials.

METHODS

We conducted an extensive literature research
using PubMed/Medline databases, Scopus,

Science Direct, Google Scholar, American Soci-
ety of Clinical Oncology (ASCO) abstracts,
guidelines in penile cancer and ClinicalTrials.-
gov. Key words used for the search included
penile cancer, squamous cell carcinoma (SCC),
immunotherapy, immune-oncology, check-
point inhibitors, HPV, circumcision, molecular
biology and chemotherapy. We also sought
multidisciplinary input from surgeons and
radiation oncologists in Canada, who are
experts in treating this disease.

Compliance with Ethics Guidelines

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

EPIDEMIOLOGY, RISK FACTORS
AND PATHOGENESIS

Epidemiology

Although the incidence of penile cancer has
been increasing over the past decade, it remains
a rare disease, accounting for only 0.2% of all
male cancers in the United States [1]. In devel-
oping countries like Brazil, however, it accounts
for 2% of all male cancers, while in Israel rates
are close to zero, likely due to neonatal cir-
cumcision [2, 3]. There are no differences
between white and black races, but a 72%
higher incidence is seen in Hispanics compared
to non-Hispanics and lower incidence is seen in
Asians. [9]. The median age at diagnosis of
penile cancer is 60, though it can also manifest
in younger patients [2]. In a population-based
study, married men had a lower incidence than
single men, possibly reflecting fewer sexual
partners, less exposure to HPV and fewer risk
factors such as inflammatory penile conditions
and phimosis [3, 10].

Risk Factors

Risk factors and protective factors for penile
cancer are highlighted in Table 1.
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One of the main risk factors for penile cancer
is smoking. A report by Daling et al. showed a
twofold increase in penile cancer in smokers
[22], with other studies from Brazil and the USA
confirming this association [23, 24].

HPV infection, especially strains 16, 18, 31
and 33, is another key risk factor [25, 26]. Rou-
tine male HPV vaccination has been recom-
mended since 2012 in countries like Canada
[27], and has been shown to decrease the inci-
dence of genital warts by 90%. Its protective
effect against penile cancer has not yet been
shown, but this is likely due to the low overall
incidence of penile cancer and time required to
see this effect [28].

Several studies have demonstrated that
neonatal circumcision reduces the incidence of
penile cancer by promoting better hygiene and
decreasing chronic inflammatory conditions
like balanoposthitis and lichen sclerosus et
atrophicus, two key risk factors for penile cancer
[28–32]. However, circumcision does not com-
pletely eliminate the risk of penile cancer
[3, 20]. In addition, circumcision after the
neonatal period may not offer the same degree
of protective benefit against penile cancer [11].
Across the world, circumcision rates vary, with
rates as low as 0.1% in Bolivia and above 90% in
Israel and Turkey [33], owing to differing rec-
ommendations from pediatric guidelines as well
as social and religious practices [34, 35]. With a
greater emphasis on hygiene and sexually
transmitted disease protection strategies
including vaccines against HPV, the need for
neonatal circumcision may be decreasing [34].

PATHOGENESIS AND MOLECULAR
BIOLOGY

Pathogenesis of penile cancer can be subdivided
into HPV-dependent and HPV-independent
pathways. Precancerous lesions associated with
high-risk HPV occurs from the integration of
viral DNA into the host genome, leading to
overexpression of oncogenes (E6 and E7)
responsible for malignant transformation.
These oncogenes are involved in the disruption
of centrosome synthesis required for mitosis,
resulting in the development of multipolar

mitoses, associated with both premalignant and
malignant HPV-related lesions [36]. E6 and E7
may also lead respectively to inactivation of the
p53 and RB1 genes, thereby allowing uncon-
trolled cell proliferation [37].

HPV-independent penile cancers are com-
monly associated with a premalignant precursor
lesion related to chronic inflammation. Reac-
tive oxygen/nitrogen species (ROS/RNS) pro-
duced by inflammatory cells are involved in the
development of a variety of cancers. One pos-
sible pathway for carcinogenesis in this context
is the loss of heterozygosity of p16, a tumor
suppressor gene, which is frequently observed
in penile cancer. Other possible pathways
include the overexpression of inflammatory
mediators such as prostaglandin E2 (PGE2),
which may lead to activation of the epidermal
growth factor receptor (EGFR), b-catenin/T-cell
factor and PI3K, which are known to play
important roles in carcinogenesis [36].

Overexpression of EGFR is almost universal
and correlates with grade in penile cancer. It is
more common among HPV-negative tumors
and correlates with the phosphorylation and
activation of AKT signaling. HER3 and HER4
proteins are also overexpressed and are more
frequent in HPV-positive tumors [38]. Epige-
netic alterations may also play a role in the
prognosis of penile cancer. A study by Guerrero
et al. suggested that hypermethylation of
thrombospondin 1 (TSP-1), RASSF1A and p16
genes likely contribute to disease progression
[39].

HISTOLOGICAL ASSESSMENT

Approximately 95% of primary penile cancers
are SCCs [40], and can be subclassified into
several histologic variants, including the usual
type, warty, basaloid, papillary, verrucous, sar-
comatoid and mixed [41]. Basaloid,
adenosquamous and sarcomatoid subtypes are
associated with high-grade, aggressive tumors.
Unlike cervical SCC, where almost all cases are
secondary to HPV infection, in penile cancer
this association with HPV only ranges between
35 and 50% [41]. Histological subtypes that are
HPV-related and non-HPV-related are shown in
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Table 2 [42]. Detection of p16 by immunohis-
tochemistry is a reliable indicator for the pres-
ence of high-risk HPV DNA [40]. A study by
Cubilla et al. demonstrated that p16 positivity is
strongly associated with the presence of high-
risk HPV genotypes, while its negativity could
represent either absence of HPV DNA or infec-
tion by a low-risk genotype. Concordance
between p16 and HPV by polymerase chain
reaction is approximately 80% [40]. Whether
patients with HPV-related penile cancer have a
better prognosis than those without remains
inconclusive [43], and to date there are no dif-
ferences in the approach to treatment.

CLINICAL PRESENTATION,
DIAGNOSIS AND STAGING

Clinical Presentation and Initial
Evaluation

Most penile cancers arise on the glans, coronal
sulcus or foreskin (Fig. 1) [45]. Generally, a vis-
ible or palpable lesion manifests as a painless
lump or ulcer (Fig. 2) [46], but less specific pre-
sentations such as erythema or a rash may also
occur [47]. Approximately 25% of patients have
a history of a pre-existing penile skin condition,

such as balanitis xerotica obliterans, phimosis,
chronic inflammation, Bowen’s disease, genital
warts, erythroplasia of Queyrat, keratotic lesions
or dysplasia [47]. Nodal dissemination may be
present at diagnosis and may be clinically evi-
dent on physical exam. Inguinal lymph nodes
are palpable in 28–64% of patients at presenta-
tion, and disease will already be metastatic in
47–85% (Fig. 3) [48]. Distant metastases are less
common until later in the disease course
(\3–5% at presentation) [49].

Unfortunately, delays in diagnosis of more
than 6 months are not uncommon. The main
reasons include social stigma and psychological
consequences in describing the problem to their
doctor or partner, insidious and nonspecific
initial symptoms, concomitant phimosis mask-
ing the malignant lesion, and lack of awareness
of the condition [50]. On the other hand, fac-
tors positively associated with men’s help-seek-
ing behavior include social support from
spouses and general knowledge about cancer
[51]. Progressive disease during delays in seek-
ing medical attention can lead to a significant
impairment of erectile and orgasmic function,
sexual desire and intercourse satisfaction [52].

Baseline evaluation should include a detailed
physical examination of the penis and inguinal
lymph nodes, as well as a complete history to
identify any potential risk factors for penile

Table 1 Risk factors and protective factors associated with penile cancer

Risk factors Protective factors

Smoking (OR: 2.3) [11] Circumcision (OR: 1.0) [11, 20, 21]

Inflammatory conditions (OR:3.9) [12] Conservative sexual behavior (OR: 1.0) [13]

Phimosis (OR: 11.4) [13] High educational level (OR: 0.7) [13]

HPV infection (OR: 2.3) [14]

Obesity (OR: 1.53) [15, 16]

Multiple sexual partners (OR: 2.4) [13]

Low disposable income (OR: 1.26) [17]

Previous ultraviolet photo-chemotherapy (PUVA) (OR: 58.8) [18]

HIV (IRR 3.9–8.0) [19]

OR odds ratio, IRR incidence rate ratio
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cancer. Primary lesions are assessed by careful
inspection and palpation, with clear documen-
tation of morphological and physical charac-
teristics [53]. Penile cancer should be suspected

in all men with a penile mass or an ulcerating
penile lesion, especially in the setting of palpa-
ble groin lymph nodes. Also, lesions that are not
improving after a short trial of antibiotics or

Table 2 World Health Organization classification of tumors of the penis

WHO classification of tumors of the penis [44]

Non-HPV-related HPV-related

SCC, usual type Basaloid SCC

Pseudohyperplastic carcinoma Papillary basaloid carcinoma

Verrucous carcinoma Warty carcinoma

Carcinoma cuniculatum Warty-basaloid carcinoma

Papillary carcinoma NOS Clear-cell carcinoma

Adenosquamous carcinoma Lymphoepithelioma-like carcinoma

Sarcomatoid carcinoma

Mixed squamous cell carcinoma

SCC squamous cell carcinoma, NOS not otherwise specified

Fig. 1 Anatomy of the penis. Reproduced with permission from Winslow 2017. Anatomy Of The Penis. [image] Available
at: https://visualsonline.cancer.gov/details.cfm?imageid=11321 Accessed 17 October 2020]
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topical steroids should be biopsied to rule out
malignancy [49].

Diagnosis of penile cancer requires tissue
confirmation. The preferable method to obtain
a tissue sample of the primary lesion is through
an incisional biopsy, including tumor and sur-
rounding normal tissue in the sample. Other
accepted methods include tissue core biopsy,
brush biopsy and excisional biopsy [49].

Staging Evaluation

Penile cancer is staged according to the Ameri-
can Joint Committee on Cancer/Union for
International Cancer Control (AJCC/UICC)
eighth edition (Table 3) [54].

Ultrasound or magnetic resonance imaging
(MRI) with an artificial erection is often used to
characterize infiltration of the corpora for local
staging purposes [55]. In patients with � T1

Fig. 2 Penile cancer manifested as ulcerative lesion. Reproduced with permission from Penile cancer 01, digital photograph,
The British Association of Urological Surgeons, accessed 06 December 2020

Fig. 3 Penile cancer lymphatic drainage. Reproduced with permission from Lymph nodes and penile cancer, The British
Association of Urological Surgeons, accessed 06 December 2020
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grade 2 disease and clinically non-palpable
inguinal lymph nodes, micro-metastases can be
found in up to one quarter of cases; therefore,
dynamic sentinel node biopsy (DSNB) is indi-
cated [44, 52]. If palpable inguinal lymph nodes
are present, computed tomography (CT) of the
thorax, abdomen and pelvis [56] is required for
nodal and distant staging.

18F-Fluorodeoxyglucose (FDG) positron
emission tomography (PET) may have greater
sensitivity in detecting pelvic lymph nodes and
distant metastases (up to 88%) than conven-
tional imaging [57]. However, whether this
translates into improved outcomes is unknown,
and more studies are needed before imple-
menting PET/CT in routine practice.

MANAGEMENT

To date, there are no randomized trials guiding
the management of penile cancer. Multidisci-
plinary discussions at experienced centers are
critical, with consideration for risk of local,
regional and systemic recurrence, along with
morbidity of the proposed treatment, impact on
patient’s quality of life and patient preferences.
Centralized care in specialized hospitals that
serve a population of at least 4 million people,
managing at least 25 new penile cancer cases
per year, has been recommended by the
National Institute for Health and Care Excel-
lence (NICE), to ensure optimal patient out-
comes [58].

Treatment options for loco-regional disease
includes surgical resection and organ-sparing
strategies (described below), while for patients
with recurrent or metastatic disease, systemic
therapy is the cornerstone (Figs. 4 and 5).

Approach to Primary Tumor and Lymph
Nodes

Treatment of the primary tumor should include
consideration for organ-sparing modalities. For
noninvasive disease, besides conservative sur-
gery, topical agents [59] and excisional proce-
dures using carbon dioxide (CO2) and
neodymium are possible options [49]. For both
low- and intermediate-grade T1 lesions, penile-

sparing surgeries including Mohs micrographic
surgery, circumcision, local excision and partial
glansectomy are all acceptable strategies
[60–64].

Patients with high-grade T1 disease and
beyond often require more extensive surgical
interventions, such as partial and total penec-
tomy [53], depending on tumor features and
depth of invasion. However, radiotherapy, par-
ticularly brachytherapy, can also be considered
as an organ-sparing alternative [53, 56, 65–67],
and can achieve successful penile preservation
in 70–80% of cases. If this modality is not
available, external beam radiotherapy (EBRT) is
an alternative that can prevent amputation in
50–60% of patients [68]. A study by Rozan et al.
demonstrated a 78% organ preservation rate
with brachytherapy, as opposed to only 64% for
those receiving EBRT [69] (Fig. 4).

Since lymph node involvement is a key
prognostic factor, evaluation of the lymph
nodes by physical exam and imaging is critical
[70]. Despite clinically node-negative disease,
the risk of micro-metastases is as high as 25%
depending on the stage, grade and presence of
lymphovascular invasion of the primary tumor.
Invasive nodal staging with either DSNB or by
modified inguinal lymphadenectomy is recom-
mended for disease greater than Tis, Ta and
T1G1 [56, 61, 71]. In patients with clinically
node-positive disease (cN?), fine needle aspira-
tion (FNA) is recommended, and if negative, a
confirmatory excisional biopsy is usually per-
formed, followed by surveillance or inguinal
lymph node dissection (ILND) according to the
result. If FNA is positive, the recommended
approach is to proceed with radical ILND for
most cN1 disease or neoadjuvant chemotherapy
if cN2 or cN3 [66] (Fig. 5).

The French study AFU-GETUG 25
(NCT02817958) is currently enrolling patients
and aims to assess a multimodal approach for
lymph node metastasis in penile SCCs. Patients
will be allocated to one of two treatment arms:
arm A, lymphadenectomy (plus or minus sen-
tinel node) and adjuvant chemotherapy, or arm
B, neoadjuvant chemotherapy followed by
bilateral lymphadenectomy. The selected regi-
men is TIP (paclitaxel, ifosfamide and cisplatin)
for four cycles every 21 days. Results of this
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Table 3 AJCC 8th edition for both clinical and pathological staging

Primary tumor (T)

T category T criteria

Tx Primary tumor cannot be assessed

T0 No evidence of primary tumor

Tis Carcinoma in situ [penile intraepithelial neoplasia (PeIN)]

Ta Noninvasive localized squamous cell carcinoma

T1 -Glans: Tumor invades lamina propria

-Foreskin: Tumor invades dermis, lamina propria, or dartos fascia

-Shaft: Tumor invades connective tissue between epidermis and corpora regardless of location

T1a Tumor is without lymphovascular invasion or perineural invasion and is not high grade (i.e., grade 3

or sarcomatoid)

T1b Tumor exhibits lymphovascular invasion and/or perineural invasion or is high grade (i.e., grade 3 or

sarcomatoid)

T2 Tumor invades corpus spongiosum (either glans or ventral shaft) with or without urethral invasion

T3 Tumor invades corpus cavernosum (including tunica albuginea) with or without urethral invasion

T4 Tumor invades adjacent structures (i.e., scrotum, prostate, pubic bone)

Regional nodes (N)

Clinical N category Clinical N criteria

cNx Regional lymph nodes cannot be assessed

cN0 No palpable or visibly enlarged inguinal lymph nodes

cN1 Palpable mobile unilateral inguinal lymph node

cN2 Palpable mobile C 2 unilateral inguinal nodes or bilateral inguinal lymph nodes

cN3 Palpable fixed inguinal nodal mass or pelvic lymphadenopathy unilateral or bilateral

Pathological N Pathological N criteria

pNx Lymph node metastasis cannot be established

pN0 No lymph node metastasis

pN1 B 2 unilateral inguinal metastases, no ENE

pN2 C 3 unilateral inguinal metastases or bilateral metastases, no ENE

pN3 ENE of lymph node metastases or pelvic lymph node metastases

Distant metastasis (M)

M category M criteria

M0 No distant metastasis

M1 Distant metastasis present
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prospective phase II study are anxiously awai-
ted, as they may help to guide management and
optimize patient outcomes.

Chemotherapy

Neoadjuvant Chemotherapy
Patients with fixed or bulky inguinal lymph
nodes (C 4 cm), bilateral palpable lymph nodes
or pelvic node involvement should be offered
multimodal therapy with neoadjuvant
chemotherapy (NAC). The primary goal of NAC
is to eliminate micro-metastases and shrink the
tumor to facilitate surgery. Four cycles of TIP is
currently the recommended regimen, based on

a single-arm phase II trial showing an objective
response rate (ORR) of 50%, a pathological
complete response (pCR) rate of 10% and med-
ian overall survival (mOS) of 17.1 months [72].
In a retrospective review, Dickstein et al.
reported an ORR of 65% for 61 patients receiv-
ing TIP, with 85% of patients subsequently
undergoing surgery. For patients who achieved
a partial response (PR)/pCR, the 5-year mOS was
50%, as opposed to 25% and 7.7% with stable or
progressive disease, respectively [73]. Based on
promising results from head and neck SCC, TPF
(paclitaxel, cisplatin, and 5-fluorouracil) was
tested, but showed poor tolerance and disap-
pointing outcomes [74].

Table 3 continued

Histologic grade (G)

Gx Grade cannot be assessed

G1 Well differentiated

G2 Moderately differentiated

G3 Poorly differentiated/high grade

Prognostic stage groups

Stage 0 (0is, 0a) Tis-Ta N0 M0

Stage I T1a N0 M0

Stage IIA T1b-T2 N0 M0

Stage IIB T3 N0 M0

Stage IIIA T1-T3 N1 M0

Stage IIIB T1-T3 N2 M0

Stage IV T4 or/and N3 or/and M1

Primary Tumor

Tis, Ta, Low and 
intermediateT1

High grade T1, T2-T4

Penile-preserving strategy Par�al or total penile 
amputa�on*

Fig. 4 Management of primary tumor
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Because of decreased performance status,
some patients may not tolerate triplet regimens;
therefore, options like cisplatin combined with
5-fluorouracil or irinotecan are also considered,
based on extrapolation from advanced disease
data, and described in greater detail below
[75, 76]. For patients ineligible to receive cis-
platin, a feasible option is carboplatin plus
paclitaxel [52].

Adjuvant Chemotherapy
In patients not receiving NAC, adjuvant
chemotherapy (AC) is recommended if there is
bilateral inguinal lymph node involvement
(pN2), pelvic lymph node or extra-nodal
extension (N3) [56, 66]. A retrospective study by
Sharma et al. demonstrated that patients with
pelvic lymph node involvement who received
platinum-based chemotherapy had mOS of 21.7
versus 10.1 months in patients who did not
(p = 0.048) [77]. The recommended regimen,
extrapolating from the NAC setting, is four
cycles of TIP [72].

Radiotherapy

Adjuvant Treatment and Chemo-Radiation
To date, adjuvant radiotherapy has not been
rigorously evaluated. A recent systematic review
[78] with data from 1605 men spanning over
40 years suggested that the radiotherapy for
patients with disease involving C 2 inguinal
nodes or extra-nodal extension can be consid-
ered; however, no survival difference was iden-
tified [77, 79]. There was significant
heterogeneity in patient management, minimal
detail describing selection criteria for radio-
therapy or radiotherapy techniques, and lack of
detail around surgery. In essence, many studies
included in the review did not reflect modern
penile cancer management. Overall, the quality
of the evidence in this review was extremely
limited, and therefore radiotherapy is not rou-
tinely recommended outside of clinical trials
[77, 79].

Current practice extrapolates from the level
1 evidence from clinical trials in squamous
carcinoma of the vulva, which has similar nodal

cN: clinical lymph node status; ILND: inguinal lymph node dissec�on
*Radiotherapy can be considered in selected cases (i.e. a�er circumcision T1b,T2, less than 4cm in 
diameter and no or minimal extension onto the penile sha�)

Inguinal Lymph nodes

cN0 cN+

FNA

Nega�ve

Superficial ILND or 
Excisional Biopsy

Neoadjuvant 
Chemotherapy

Radical ILDNSurveillance

If ≥2 LN:
Pelvic LND and 

Adjuvant CT

Stable Disease 
or Response

Disease 
Progression

Radical Surgery Pallia�ve 
Treatment / 
Clinical Trial

Tis, Ta, T1G1 T1G2, T1G3 
or greater

Surveillance Modified ILND 
or DSNB

Nega�ve Posi�ve

cN1 (less than 4cm) cN2-3

Posi�ve

FNA

Nega�ve Posi�ve

Nega�ve Posi�ve

Superficial ILND 

Fig. 5 Management of lymph nodes
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drainage patterns and similar bimodal etiology
paths—either HPV or chronic inflammation.
Trials of radiotherapy and chemoradiotherapy
have demonstrated both excellent response
rates and improved mOS, establishing
chemoradiation as the standard of care for
locally advanced vulvar cancer [80–83]. Che-
moradiotherapy is also established in other
HPV-related tumors, suggesting further study in
penile cancer is warranted. In patients with
penile cancer and palapable or radiologically
evident inguinal lymph node metastases, the
InPACT (NCT02305654) Phase III trial, is an
important trial which aims to determine the
relative benefits and sequencing of surgery,
chemotherapy and chemoradiotherapy. This
trial is currently open and accruing and will
hopefully provide prospective data on the
optimal approach in this patient population
[84].

Psychological Impact

Due to the stigma associated with this disease
and treatment, the involvement of a support-
ive/psychosocial care team is also very impor-
tant, especially if penectomy is being
considered. Levels of depression in patients
with penile cancer treated surgically are com-
parable to other urologic malignancies, but
anxiety levels are usually higher when com-
pared to patients undergoing other procedures,
like cystectomy [85] Although most patients
undergoing partial penectomy have sufficient
erectile function for sexual intercourse and
ejaculation, there is a clear decrease in the sex-
ual satisfaction related to self-esteem concerns.
However, there seems to be no difference in
other aspects of quality of life, indicating that
patients usually adapt over time following rad-
ical treatment [85]. Reconstructive surgeries
may be feasible, with outcomes depending on
the extent of initial surgery. A multidisciplinary
discussion including plastic surgery may also be
required up front, again highlighting the
importance of treatment in specialized centers
with expertise in managing all aspects of this
disease.

Metastatic Disease

Palliative Chemotherapy
Outcomes in advanced disease remain poor,
with an estimated mOS of only 7–8 months
[75, 86]. Systemic chemotherapy is the standard
of care for patients with unresectable locally
advanced or metastatic disease; however, treat-
ment outcomes remain suboptimal. Enrollment
in clinical trials should be encouraged if avail-
able. Treatment decisions generally take into
consideration symptom burden, tolerability and
patient preference. Given the poor outcomes,
best supportive care and early discussion of
palliative care is critical.

For patients with advanced disease, the
presence of visceral metastasis (VM) and per-
formance status (PS) C 1 are factors associated
with poor prognosis [87], and more recently it
has been shown that, after controlling for VM
and PS, the expression of the MAML2 gene was
independently associated with poor OS [77].
The KITLG and JAK1 genes were also associated
with poor OS, and may warrant evaluation as
potential therapeutic targets [88].

Cisplatin-based regimens are the most com-
monly used; however, no standard exists due to
a lack of comparative trials. The largest
prospective trial to date evaluating first-line
chemotherapy was a phase II study of 45
patients evaluating a triplet regimen of cis-
platin, methotrexate and bleomycin. The ORR
was 32.5%, and mOS was 28 weeks, but treat-
ment-related mortality was high at 13.9%,
mostly due to pulmonary complications or
pneumonitis [86]. Bleomycin-based regimens
are therefore not recommended.

The most widely used first-line regimen rec-
ommended by the National Comprehensive
Cancer Network (NCCN) guidelines [66] is TIP,
based on data from the neoadjuvant trial by
Pagliaro et al. [70], reporting an ORR of 50%
and pCR of 10%. Toxicity was high, with 17%
grade 3 or 4 infection, but no fatalities were
reported [72]. In this patient population, given
the location of the disease, infection is a major
concern. Other first-line treatment options
include cisplatin plus 5-fluorouracil, which had
a PR rate of 32% in a small retrospective trial
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[75], and cisplatin plus irinotecan, with a
PR rate of 30.8% reported in a phase II trial [76].

For patients unfit for cisplatin, a relatively
well-tolerated option is carboplatin plus pacli-
taxel [21]. Vinflunine was also recently tested in
25 patients in the first-line setting and demon-
strated an ORR of 27.3%, comparable to other
phase II trials [89].

Prognosis is poor for patients with platinum
refractory disease, with mOS of\6 months.
There is very limited data supporting the use of
second-line therapy. For patients opting for
further treatment, taxane chemotherapy is an
option. Paclitaxel showed a 20% ORR, with
progression-free survival (PFS) of 11 weeks and
a mOS of 23 weeks in a phase II trial [90].
Whenever possible, these patients should be
enrolled in clinical trials.

NEW PERSPECTIVES IN ADVANCED
PENILE CANCER TREATMENT

Targeted Therapies

Unfortunately, response to chemotherapy is
often limited and short-lived for most patients
[66], underscoring the need for novel thera-
peutic strategies. Advances in our basic under-
standing of this disease and promising
developments in the areas of targeted therapies
and immunotherapy may improve outcomes.

A study by Jacob et al. evaluated the genomic
profile of 78 metastatic penile cancer patients
using next-generation sequencing technology.
More than one quarter of patients harbored tar-
getablemutations, includingNF1, PTEN, BRCA2,
ATM, EGFR, FGFR3 and ERBB2, suggesting a
putative role for therapies targeting DNA repair,
mTOR and tyrosine kinase pathways [91].
Another study, by Chahoud et al., reported the
whole exome sequencing analysis of 34 patients,
where the most common mutations were found
in TP53 (35%), NOTCH1 (35%), CDKN2A (23%),
PIK3CA (21%) and CASP8 (21%), similar to
mutations found in other SCCs [92].

It was observed that ERCC1 amplification
and KRAS mutations are rare or absent in this
patient population, which may indicate
responsiveness to EGFR inhibitors [25]. A

retrospective trial assessing the role of the EGFR
inhibitor cetuximab, when combined with
chemotherapy, demonstrated anti-tumor activ-
ity, with an ORR of 23.5% among 24 patients
[93]. Dacomitinib, an irreversible pan-EGFR
inhibitor, was tested alone in the first-line set-
ting in a phase II trial and resulted in 32.1%
ORR, with only one (3%) pCR [94]. The
ORPHEUS phase II trial (NCT04231981),
assessing the role of INCMGA00012, a drug
targeting PI3K and IDO (indoleamine 2,3-
dioxygenase), is currently recruiting patients
with advanced penile cancer. The CaboPen
phase II trial (NCT03943602), is also under-
way studying the role of Cabozantanib, the
multi-targeted tyrosine kinase inhibitor which
targets the VEGFR2 and MET receptors.

Immune Checkpoint Blockade
There is also significant interest in exploring
novel ICI in penile cancer. Immunotherapy
using checkpoint inhibitors, such as anti-pro-
grammed death 1 (PD1), anti-PD-L1 and anti-
cytotoxic T-lymphocyte antigen 4 (CTLA4),
have emerged as promising treatment options
for a variety of cancers, including other HPV-
associated neoplasms such as head and neck
cancers. Interestingly, PD-L1 expression is pre-
sent in up to 62% of primary and metastatic
penile SCC [95, 96], and the tumor mutational
burden (TMB) is similar to other SCCs [92],
which provides further rationale for testing ICI
in this disease.

Several trials evaluating single-agent anti-
PD-L1 therapy are underway (Table 3). Avelu-
mab is being tested in penile cancer patients in
two ongoing trials: The phase II ALPACA trial
(NCT03391479) is actively enrolling patients
with locally advanced or metastatic penile
cancer unfit for or progressing on platinum-
based chemotherapy, and is expected to com-
plete accrual in February 2022. Another trial
(NCT03774901) is investigating the role of
avelumab as maintenance therapy after PR or
stable disease with first-line chemotherapy. This
study is particularly interesting because of the
recent positive JAVELIN Bladder 100 trial,
which showed an overall survival benefit for
patients receiving avelumab as maintenance
therapy after response or stable disease with
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platinum-based first-line chemotherapy in
bladder cancer [97]. The role of avelumab is also
being investigated in association with valproic
acid (VPA) for patients with advanced p16-pos-
itive squamous cell tumors, including penile
tumors (NCT03357757). The premise is that
VPA could unmask a chronic viral infection and
render the tumor susceptible to attack by the
immune system. NCT03686332 is a phase II
study evaluating the use of atezolizumab with
or without radiotherapy in patients with
advanced SCC of the penis, defined as inopera-
ble locally advanced (arm A) or metastatic dis-
ease (arm B). NCT04224740 is another phase II
study recruiting patients with advanced disease
to receive pembrolizumab plus standard-of-care
chemotherapy (Table 3).

Multiple combination strategies with ICI are
also being tested. Cabozantinib has recently
been shown to block PI3K signaling in myeloid-
derived suppressor cells (MDSCs) to enable
efficacy from immune checkpoint blockade in
metastatic prostate cancer [98] and is now being
tested in combination with nivolumab with or
without ipilimumab in two ongoing trials
(NCT02496208 and NCT03866382) for other
metastatic genitourinary tumors, including
penile cancer. More recently, at the 2020
American Society of Clinical Oncology meeting,
the results of a phase II trial of nivolumab and
ipilimumab for advanced rare genitourinary
tumors, including 11% of penile cancers,
demonstrated modest activity, with an ORR of
16% and disease control rate of 45% [99].
Another interesting and promising phase II
trial, conducted by the MD Anderson Cancer
Center group, is assessing the role of a vaccine
made from a gene-modified HPV virus
(MEDI0457) in combination with durvalumab
for patients with recurrent or metastatic HPV-
related cancers, including penile cancer
(NCT03439085). They hypothesize that the
combination of both drugs will provide better
anti-tumor activity (Table 4).

In the neoadjuvant setting, a phase II study
is evaluating the role of the TIP regimen in
combination with triprilimab, an anti PD-1
drug, and nimotuzumab, an EGFR inhibitor,
with pCR as the primary endpoint
(NCT04475016).

While we await more mature data on
immune checkpoint inhibitor efficacy, we can
already highlight that this is a safe and well-
tolerated treatment modality for this patient
population, especially when compared to
chemotherapy.

CONCLUSIONS

Advanced penile cancer represents a significant
challenge in clinical practice, as options are
limited and prospective data are sparse. The
rarity of this condition makes it difficult to
conduct randomized phase III trials and
underscores the importance of at least having
good-quality prospective data and large-scale
collaborations to assess the optimal delivery of
local and systemic therapy in this disease. A
multidisciplinary approach with consultation
in specialized centers is critical to ensuring
optimal outcomes in this devastating disease.
Understanding penile cancer at the molecular
level holds promise in the development of
novel therapeutic approaches to improve treat-
ment outcomes. Penile cancer survivorship
programs and support groups may help patients
to better cope with the psychological impact of
this disease and may increase patient awareness
of ongoing research and clinical trials.
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