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ORIGINAL ARTICLE

International Society of Urological Pathology (ISUP)
Multidisciplinary Consensus on Premalignant
and Putative Precursor Lesions of Penile Cancer

Working Group 5 report on Terminology, Grading,
and Molecular Testing Practices

Santosh Menon, MD,* Diego F. Sanchez, MD, MSc1 Alcides Chaux, MD,f

Giovanna A. Giannico, MD,§ Pedro Oliveira, MD,

Andrea Necchi MD,q Sigrid Regauer, MD,#

Philippe E. Speiss, MD, MS,** Pheroze Tamboli MD,77 Toyonori Tsuzuki MD, PhD,}}
Velazquez Elsa F, MD,§§ Glen Kristiansen, MD,|||| Liang Cheng, MD, MS Y
Antonio Cubilla, MD,## and The Members of the ISUP GU Cancer Precursor Panel

Abstract: The classification and diagnosis of penile intra-
epithelial neoplasia (PeIN) remains inconsistent among path-
ologists, despite its recognized role and understanding as a
precursor to penile squamous cell carcinoma (PSCC). The
International Society of Urological Pathology (ISUP) con-
vened a consensus group of multidisciplinary thought leaders
to assess current global practices regarding the usage of ter-
minology, grading, and molecular testing in penile cancer
precursor lesions. A preconference survey was distributed to
ISUP members in 2024, collecting responses from 112 path-
ologists, predominantly genitourinary specialists, to evaluate
the use of penile cancer precursor lesion classification systems,
grading approaches, and diagnostic biomarkers. The results
were presented at the ISUP Multidisciplinary Consensus
Conference on Cancer Precursor Lesions in September 2024,
where further consensus was achieved through electronic vot-
ing. The survey revealed that 89.4% of respondents classify
PeIN based on HPV association, with 76% supporting further
subtyping into basaloid, warty, and differentiated subtypes.

Grading of PeIN remains controversial; 51.3% initially fa-
vored grading, but 82% finally voted that PeIN should not be
graded. pl6 immunohistochemistry (IHC) was widely utilized
(91.5%) to distinguish HPV-associated from HPV-independent
PeIN, whereas p53 IHC and HPV genotyping lacked con-
sensus for routine use. Reporting practices for PeIN margins
and their association with lichen sclerosis were widely en-
dorsed, while the value and concordance of subtyping HPV-
independent PeIN remains an area for further investigation.
This ISUP consensus paper guides PeIN classification, con-
firming the importance of HPV-related stratification and pl6
IHC staining and reporting as standard practice. However,
significant variability persists in PeIN grading and molecular
testing strategies. These findings highlight the need for further
research and standardization to optimize diagnostic accuracy
and clinical relevance in PeIN.
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here is a bimodal carcinogenetic pathway in penile
squamous cell carcinoma, and there are special sub-
types reported with or without the human papillomavirus
(HPV), harboring distinctive morphologic and clinical
features.!-3 These findings led the WHO and others to
recognize the diversity of penile cancer and to classify it as
HPV-associated and HPV-independent. Penile intra-
epithelial neoplasia (PeIN), the recommended term and
putative precursor of invasive penile squamous cell carci-
nomas, is also classified on similar lines to HPV. About
2% of PeIN lesions are likely to progress to squamous cell
carcinoma without treatment.#8 PeIN is often associated
with skin disorders afflicting the glans and foreskin, such
as lichen planus, balanoposthitis, lichen sclerosus (bal-
anitis xerotica obliterans), as well as immunosuppression
related to post-organ transplantation.’-10
Most human papillomavirus (HPV)-independent
penile squamous cell carcinomas (PSCCs) originate from
the precursor lesion described as differentiated PelN,
which at low power is characterized by atypia limited to
the basal layer or lower levels of squamous epithelium
with apparent superficial maturation and sometimes ver-
rucous histology. At higher power, however, a very subtle
abnormal maturation in all levels of the epidermis and
parakeratosis can often be appreciated. HPV-associated
penile squamous carcinomas arise from HPV-associated
precursor lesions, which are predominantly either basaloid
or warty.!!l As these are rare lesions/tumors, the experience
of pathologists is limited. There is considerable variation
in the recognition and terminology applied to these pre-
cursor lesions, even among genitourinary pathologists.
Moreover, the literature remains controversial regarding
their grading, the utility of pl6/HPV testing, and reporting
preferences. The current article describes the practice
patterns among GU pathologists worldwide and aims to
establish a consensus on these contentious issues.?12-14

METHODS

In preparation for the ISUP Multidisciplinary Con-
sensus Conference on Cancer Precursor Lesions of the
Genitourinary Organs, Working Group 5 (WGS) on
Precursor Lesions of the Penis, collated a survey and cir-
culated it in the summer of 2024 to the ISUP membership
(Supplemental File 1, Supplemental Digital Content 1,
http://links.lww.com/PAS/C155).

The Chair of the ISUP consensus conference and the
chairs of WGS on precursor lesions of the penis convened
in an online meeting to prepare a survey with the fol-
lowing aims:

1. Assess the usage of terminologies and classifications
used by uropathologists in addressing penile cancer
precursor lesions.

2. Gain insights on the current practice of grading penile
cancer precursor lesions and their utility.

3. Evaluate practice patterns in assessing HPV status with
pl6 and molecular testing in penile cancer precursors.

4. Assess practice patterns in reporting penile cancer
precursor lesions.

2 | www.ajsp.com

Based on this online meeting, the Chairs of WGS
and the Chair of ISUP prepared an online survey with the
aid of the SurveyMonkey portal.

The working group reviewed, discussed, and collated
the voting results of the ISUP survey that were sub-
sequently presented on September 12, 2024, at the Mul-
tidisciplinary Consensus Conference on Cancer Precursor
Lesions of the Genitourinary Organs Consensus (Table 1).
The survey responses were analysed, and consensus on a
question/practice statement was met when at least 65% of
the votes agreed. Based on the survey responses, the
members of WG5S reframed the questions where consensus
was not reached (Table 2) for discussion at the conference.
These dichotomic reframed questions were put forth to the
meeting participants for electronic voting again, and data
was collated to check for consensus on contentious issues
using similar thresholding.

RESULTS

The preconference survey, prepared by members of
working group 5 of this ISUP consensus group, was cir-
culated to the ISUP members and received 112 responses
on most of the posed questions (Supplemental File 1,
Supplemental Digital Content 1, http:/links.Iww.com/
PAS/C155). The demographics showed that 74% of the
respondents were affiliated with academic centers. Classi-
cal light microscopy was in use by 75% of respondents,
while 10% commented about being completely transi-
tioned to digital slides.

The respondents were largely GU specialists (87%),
while ~9% were general pathologists. Most respondents
(48%) handle 5 to 20 penile cancer-related resections an-
nually.

Table 1 summarizes the questions related to PeIN,
its terminology, IHC, molecular testing, and grading, the
choice of responses, and the percentage of votes per re-
sponse.

This survey captured the reporting practices and
perceptions among expert GU pathologists regarding
penile precursor lesions. Figures 1 and 2 highlight some of
the responses that reached consensus and some that did
not achieve consensus, respectively. Figures 3—7 are some
representative images of various penile precursor lesions
along with their ancillary IHC. The key findings of the
survey are outlined, analysed and presented below.

Objective 1. Terminologies and Classification

In the preconsensus meeting survey, HPV-asso-
ciated/independent penile intraepithelial neoplasia (PeIN)
was the most favored (43.36%) terminology, followed by
“PeIN” alone (39.8%) for labeling the penile precursor/
precancerous lesions. Historical terms like “Erythroplasia
of Queyrat” or “Bowen disease” are no longer used. A
significant majority (89.4%) classify penile precursor le-
sions into HPV-associated and independent categories.
Further, the responses show that subtyping of PeIN was
done by a notable proportion of reporting pathologists,
with around 38% of them further subtyping the PeIN into
basaloid, warty, warty-basaloid, and differentiated sub-
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TABLE 1. Voting Results for Questions Related to Penile Cancer Precursor Lesions From the ISUP Consensus Conference on

Premalignant/Precursor Lesions in the Genitourinary System

Sr. No. Voting Question Response Percentage
1
What is your microscopic workflow?
Classical light microscopy with glass slides 75
Fully digital with scanned slides 10
Others (please specify) 14.5
2
How many penile resections do you see in your practice?
<5 resections per year 31.5
5-20 resections per year 48.2
20-40 resections per year 14.9
> 40 resections per year 5.2
3
Which is best choice of terminology which you use for penile
precancerous lesions?
Penile intraepithelial neoplasia (PeIN) 39.8
HPV-associated PeIN/HPV independent PeIN 43.3
Penile intraepithelial neoplasia (low or high grade PeIN) 6.1
Squamous intraepithelial lesion (SIL) 3.5
Erythroplasia of Queyrat 0
Bowen disease 0
Squamous cell carcinoma in situ 5.3
Other (please specify) 1.7
4
Do you classify penile precancerous lesions into HPV-
associated and HPV-independent?
Yes 89.5
No 10.5
5
Do you subtype penile precancerous lesions as follows? Mark
all preferred term you use.
Basaloid 389
Warty 38
Watry-basaloid 26.5
Differentiated 30.1
Pagetoid 10.6
Clear cell 9.7
All of the above 38
I don’t subtype further than HPV-associated/independent 24.7
I only report PeIN without subtypes 7.9
6
Do you subtype Differentiated Penile Intraepithelial Neoplasia
(usual, hyperplasia like, pleomorphic)?
Yes 27.7
No 72.3
7
Do you grade penile precancerous lesion?
Yes 51.4
No 48.6
8
If yes, which terminology do you use for grading PeIN?
Grade 1,2, or 3 3.2
Low-grade PeIN/high-grade PeIN 45.6
Low-grade SIL/high-grade SIL 6.5
HPV associated low/high-grade PeIN 16.3
HPV associated low/high-grade SIL 2.1
Label all as high grade in my report 11.9
Other (please specify) 14.1
9
Do you subtype squamous hyperplasia (flat, papillary,
verrucous, etc).
Yes 45.6
No 54.4
10
Do you report lichen sclerosus in association with penile
precancerous lesions or in invasive carcinomas?
Yes 85.8
No 14.2
Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved. www.ajsp.com | 3
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TABLE 1. (continued)

Sr. No. Voting Question Response Percentage
11
Do you report lichen planus or lichenoid dermatosis in
association with penile precancerous lesions or invasive
carcinomas:
Yes 57.5
No 42.5
12
Do you report the site of lichen sclerosus associated with
neoplasia?
Separate from PeIN 12.5
Within PeIN 1.8
Within invasive cancer 0.8
All of the above 37.5
None of the above 47.3
13
Do you subtype lichen sclerosus
Lichenoid 2.6
In band or classic 0.9
Lymphocytic depleted 0.9
All of the above 133
None of the above 82.1
14
Are you consistently using pl6 or other HPV detection
techniques to classify HPV associated from HPV independent
precursor lesions in your clinical practice?
Yes 84
No 6.3
Only in doubtful morphology 9.7
15
If you say yes to the question above, which is the test you use in
your practice (mark all tests you use)
pl6 IHC 91.5
HPV IHC 8.4
HPV detection by in situ hybridization assay 21.7
HPV detection by in situ hybridization 17.9
HPV detection by PCR based test 18.8
Other (please specify) 4.7
16
What would you label as p16 positive IHC to diagnose an HPV
associated precursor lesion? (mark more than one if you need
to)
Clusters of 10-20 cells strong nuclear positive 4.4
Clusters of 10-20 cells strong nuclear and cytoplasmic positive 4.4
Block nuclear/ cytoplasmic positivity of all dysplastic cells at  67.8
basal layer with extension upward and sharp demarcation
from normal zone of epithelia
Basal strong positivity 0
Do you diagnose pl6 positivity using the Lower Anogenital  18.7
Squamous Terminology Standardization Project for HPV-
associated lesions: strong and diffuse block staining
Other (please specify) 4.4
17
Are you using immunohistochemistry (Ki67, p53 and/ or pl16)
as an aid in the diagnosis or subtyping of Differentiated
PeIN? (mark all test you use)
P16 85.8
Ki67 53.7
P53 64.1
HPV THQ 3.7
HPV detection by in situ hybridization assay 18.8
HPV detection by PCR based test 4.7
18
Should HPV independent precursors be subclassified into p53-
mutated and p53 wild-type?
Yes 28.8
No 7.2
Need more evidence 64
19

4 | www.ajsp.com
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TABLE 1. (continued)

Sr. No. Voting Question Response Percentage
In a scenario where the precursor PeIN morphology is basaloid
but pl6 is negative, what’s your next step?
Label it as HPV independent PeIN 25
Label it HPV associated PeIN 1.7
Resort to HPV testing 68.7
Label it as mixed PeIN 0
Other (please specify) 4.4
20
Do you routinely use Ki67 to distinguish Differentiated PeIN
from squamous cell hyperplasia?
Yes 27.6
No 72.7
21
Do you use p53 as aid in the evaluation of penile precancerous
lesions?
Yes 56.3
No 43.7
22
Do you routinely use pl16 or other molecular methods for high-
risk HPV detection in condylomas?
Yes 51.3
No 48.7
23
Are you using molecular genotyping for HPV associated penile
precancerous lesions:
Yes 30.9
No 69.1
24
Indicate your preferred method/s for determining HPV
genotypes in penile precancerous lesions
In situ hybridization 46.4
IHC 17.8
FFPE whole tissue section PCR 18.7
FFPE laser capture microdissection PCR 3.5
Genomic profiling 7.1
Other (please specify) 6.2
25
Should we be diagnosing PeIN in the immediate vicinity/
shoulder area of the main invasive cancerous lesion or should
we be interpreting precursor lesions at a little distance say
beyond 2 mm away to diagnose PeIN?
Only beyond 2 mm 15.3
Even just adjacent to invasive cancer 12.6
Both a and b 414
Not sure 30.6
26
Do you believe grading may be clinically relevant in penile
precancerous lesions?
Yes 39.8
No 18.5
Need more evidence 31.8
Not sure 9.7
27
Do you report the presence of penile precancerous lesions in
association with invasive carcinomas?
Yes 84.9
No 15.1
28
Do you include margin involvement by PeIN in your reports?
Yes 99.1
No 0.9

This survey was circulated to the ISUP Membership before the in-person Consensus Meeting held in Florence, Italy.
FFPE indicates formalin-fixed paraffin-embedded; HPV, human papillomavirus; IHC, immunohistochemistry.

Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 2. Voting Results From the In-Person Meeting Polling in Florence, Italy, September 2024

Q No. Question

Response Options Percentage

Ql Is HPV associated and HPV independent PeIN terminology the best to classify penile cancer precursor Yes 100
lesions?
No 0
Q2 Do you subtype penile precancerous lesions? Yes 76
No 24
Q3 If you answer “yes” to the previous question, do you subtype HPV associated PeIN into Basaloid/warty/  Yes 74
warty-basaloid?
No 26
Q4 Do you grade penile precancerous lesions? Yes 25
No 75
Q5 Should we be grading PeIN? Yes 18
No 82
Q6 Is there need to subtype squamous hyperplasia? Yes 0
No 100
Q7 Should the site and types of lichen sclerosus be reported? Yes 21
No 79
Q8 Should pl6 be done on all cases suspected to be PeIN? Yes 78
No 23
Q9 Should p53 and ki67 be done on all cases suspected to be HPV independent PeIN? Yes 58
No 42
Q10 Should HPV independent precursors be sub-classified into p53-mutated and p53 wild-type? Yes 60
No 40
Qll In a scenario where the precursor PeIN morphology and pl6 staining are a mismatch, would you rely and Yes 56
report on morphological features?
No 44
Q12 In a scenario where the precursor PeIN morphology and pl6 staining are a mismatch, would you resort to Yes 77
molecular HPV testing/ ISH?
No 23
Q13 Should molecular testing for HPV genotyping be done in HPV associated PeIN? Yes 24
No 76
Ql4 Should HPV PCR be the preferred method for determining HPV genotypes? Yes 55
No 45
Ql5 Should ISH be the preferred method for determining HPV genotypes? Yes 50
No 50
Ql6 Should we report PeIN in the immediate vicinity of an invasive penile carcinoma? Yes 69
No 31

These polling questions were prepared based on the premeeting survey results (contentious issues and nonconsensus questions were reorganized into polling questions).

types. Almost a quarter of respondents (24.7%) mentioned
that they limit their reporting to HPV association/in-
dependence without further subtyping. Subtyping differ-
entiated PeIN into hyperplasia-like, wusual, and
pleomorphic was not done by 72.3% of the participants.
At the proposal and voting during the consensus
meeting at Florence, 100% of the respondents agreed that
HPV-associated and HPV-independent PeIN terminology
is the best approach to classify penile cancer precursor
lesions and 76% agreed on subtyping of PelN/pre-
cancerous lesions. There was also consensus on the pro-
posal to subtype HPV-associated PeIN into basaloid,
warty/warty basaloid types by 74% of respondents.

Obijective 2. Grading of Penile Cancer Precursor
Lesions

In the premeeting survey, 51.3% of respondents fa-
vored grading PeIN lesions. For those grading PeIN, the
preferred terminologies included “low-grade PelN/high-
grade PeIN” (45.6%), with few using LSIL/HSIL termi-
nology (6.5%) and HPV-associated low-grade/high-grade
PeIN (16.3%). Clinical relevance of grading was agreed

6 | www.ajsp.com

upon by 39.8% while 31.86% opined that the clinical
utility of grading needs more evidence.

At the proposal and voting, 82% voted in favor of
not grading PeIN, and 75% reported that they do not
grade PeIN in their routine practice.

Obijective 3. Immunohistochemistry (p16/p53/
ki67) and Molecular Testing in Penile Cancer
Precursors

In the survey responses, the most used immuno-
histochemistry test in PeIN was pl6 IHC (91.51%), while
HPV detection via PCR or ISH is employed by 18% to
22%. The majority (67.86%) define positivity based on
diffuse, block nuclear/cytoplasmic staining in all dysplastic
cells, sharply demarcated from the normal epithelium. In
the case of differentiated PeIN, the use of pl6 (85.85%)
and p53 (64.15%) was reported in the survey, with Ki67
being employed less frequently (53.7% of respondents). On
querying the subclassification of HPV-Independent pre-
cursors based on p53, 28.8% supported subclassifying
HPV-independent precursors into p53-mutated/wild-type
categories, while most (63.9%) agreed that more evidence

Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved.
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Q119 Do you classify penile precancerous lesions into HPV associated
and HPV independent?

Answered: 114 Skipped: 65

RESPONSES

Yos 89.47% 102
No 1053% 12
TOTAL &=

Q138 Are you using molecular genotyping for HPV associated penile
precancerous lesions:

d 113 Skipped: 66

" -
© _
0% 10%

20% 30% 40% 50% G0% 0% 80%  90% 100%

ANSWER CHOICES RESPONSES

Yes 30.97% 35
No 69.03% ]

TOTAL us3

Q129 Are you consistently using p16 or other HPV detection techniques to
classify HPV associated from HPV independent precursor lesions in your
clinical practice?

Yos B4.07% 9%
No 619%

Only in doubtful morphology 973% u
TOTAL 13

Q143 Do you include margin involvement by PelN in your reports?

Answered: 113 Skipped: 66

30% 40% S0% 60% 0% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes 99.12% 12
No 0.88% 1
TOTAL 13

FIGURE 1. Some survey result excerpts from the premeeting survey, which had consensus answers/responses from the re-
spondents (refer to Supplemental File 1, Supplemental Digital Content 1, http://links.lww.com/PAS/C155).

is needed. Regarding HPV genotyping, 69% of partici-
pants responded negatively to its use in routine practice.
For those participants who employed HPV genotyping,
the preferred common method was in situ hybridization
(46.43%), with PCR and genomic profiling being less
common.

At the proposal and voting, 78% agreed to employ
pl16 THC in all suspected PeIN cases, whereas routine use
of p53 and Ki67 did not reach a consensus among the
participants (58%). In cases where morphology is basaloid
but pl6 is negative, most voted to perform HPV testing
(77%) rather than rely on morphologic features (56%).
Routine HPV genotyping was not favored by 76% during
the final voting. No consensus was reached on whether
HPV PCR (55%) testing or HPV ISH (50%) should be
used in cases where genotyping ought to be done.

Obijective 4. Key Pathology Reporting Points in
PelN

Although classically associated with HPV in-
dependent PeIN and invasive cancer, Lichen sclerosus and
similar dermatosis may be seen even in HPV associated
PeIN/ cancer, as exemplified by the study by Straub Ho-
gan et al.” Also, the spatial correlation of LS may be
necessary to document, as we continue to collect data on
the association of LS as a possible precursor/precancerous

Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved.

lesion in penile carcinogenesis.!> In the pre-meeting sur-
vey, 85.71% agreed to report lichen sclerosis in association
with PeIN or invasive carcinomas, but there was no con-
sensus (37.5%) on reporting the site of chronic in-
flammatory dermatosis (lichen sclerosus and lichen
planus) in relation to the PeIN/ invasive carcinoma.
However, 82.1% agreed that there is no need to subtype
lichen sclerosus. Regarding squamous hyperplasia, 54.5%
of participants disagreed with further subtyping. The
query on whether to include PeIN just adjacent to invasive
cancer or beyond a 2 mm focus of invasive cancer did not
reach a consensus, with 41.44% agreeing to report PeIN
both adjacent to and beyond 2 mm from invasive cancer.
Nearly all respondents (99%) include margin involvement
by PeIN in their reports.

At the proposal and voting, 79% voted in favor of
not specifying the site of lichen sclerosus and a consensus
was also reached regarding the reporting of PeIN in the
immediate vicinity of invasive squamous carcinoma, with
69% agreeing to the proposal.

DISCUSSION

The understanding of penile cancer precursor lesions
has evolved considerably, particularly in terms of their
classification and nomenclature, which have been subjects

www.ajsp.com | 7
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Q122 Do you grade penile precancerous lesions?

Answered: 113 Skipped: 66

Yes

No

0% 10% 20% 30% 40% 50% 60% 0% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes 51.33%

No
TOTAL

55
13

Q136 Do you use p53 as an aid in the evaluation of penile precancerous

lesions?

Answered: 112 Skipped: 67

60% 70% 80% 90% 100%

ANSWER CHOICES RESPONSES

Yes %.25%
4375%

TOTAL

Q133 should HPV independent precursors be subclassified into ps3

mutated and p53 wild type?
Answered: 111  Skipped: 68
" -
* .
Need more
% 10% 20% 30% 0% 50% 60% 0% 80% 90% 100%
ANSWER CHOICES RESPONSES
28.83% 2

Yos

No 721% 8

Need more evidence 63.96% n

TOTAL m

Q139 Indicate your preferred method/s for determining HPV genotypes in
penile precancerous lesions

RESPONSES
46.43%

1786%

35T 4
734% 8

625%

FIGURE 2. Some survey result excerpts from the premeeting survey, which had “no consensus” responses from the respondents
(refer to Supplemental File 1, Supplemental Digital Content 1, http://links.lww.com/PAS/C155).

of debate among pathologists and clinicians.!2.13.16 The
nomenclature of these lesions has been a source of con-
fusion and inconsistency in the literature. The aim of the
current survey and the consensus meeting was to obtain
and collate data on the practice patterns as regards to
usage of terminology, classification, grading, utility of
immunohistochemistry/molecular testing for HPV, and
reporting patterns in penile precancer lesions. Approx-
imately three-fourths (74%) of the respondents were from
academic institutions, and a large majority (87%) were
specialized GU pathologists. Despite this proportion, only
about 48% of respondents see 5 to 20 penile cancer re-
sections a year, and about a third of them (31.5%) see <5
penile resections per year, signifying the rarity of the dis-
ease and only low to moderate exposure to the samples.
Historically, terms such as erythroplasia of Queyrat,
Bowen disease, and carcinoma in situ (CIS) were used to
describe premalignant penile lesions.!¢-18 However, these
terms were often applied inconsistently and did not reflect
the underlying biological behavior or HPV association of
the lesions. In 2004, the World Health Organization
(WHO) proposed a unified classification system for penile
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lesions, introducing the term penile intraepithelial neo-
plasia (PeIN) to encompass all premalignant squamous
lesions of the penis. This system aimed to standardize
terminology and align it with the grading of intraepithelial
neoplasia in other anatomic sites, such as the cervix (CIN),
anus (AIN), and vulva (VIN). The 2016 WHO classi-
fication of tumors of the urinary system and male genital
organs emphasized the importance of distinguishing be-
tween differentiated PeIN (non-HPV-related) and un-
differentiated PeIN (HPV-related).!920 The terminology
was further modified in the WHO 2022 classification to
HPV-independent and HPV-associated PeIN with squ-
amous intraepithelial lesion (SIL) as an accepted termi-
nology for HPV-related precursors.#2! This distinction is
based on histopathologic features and has prognostic im-
plications, as HPV-independent PeIN is often associated
with chronic lichenoid inflammatory dermatosis and car-
ries a different risk profile compared with HPV-associated
PeIN.12.22.23 This approach reflects the growing under-
standing of the role of HPV in penile carcinogenesis but
adds complexity to the nomenclature.22-24 Other pre-
malignant conditions and lesions, such as lichen sclerosus,
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FIGURE 3. HPV-associated PelN-basaloid PeIN with almost full thickness of squamous epithelium showing small basaloid blue cells
(A). Block-like p16 positivity in basaloid PelN (B). Basaloid PelN with apoptotic cells (C) and p16 block-like reactivity in it (D).

lichen planus, and squamous hyperplasia, can mimic or
coexist with PeIN, leading to diagnostic ambiguity.10.13.15
Over the years, all these modifications in nomenclature
and classification have contributed to varied practices
among pathologists, including specialist uropathologists,
and are further compounded by the fact that these lesions
are rarely seen in most daily practices. The current survey
results reiterate the prevalent usage of this nomenclature
and classification, as 89.4% of participants responded to
the usage of the HPV-associated and HPV-independent
terminology. Only 3.5% and 5.3% of respondents use the
SIL terminology and squamous carcinoma in situ term,
respectively. At the consensus meeting, 100% of those
surveyed agreed to use this nomenclature. There was a
clear consensus (74% agreement) on subtyping PeIN, as
well as further subtyping of HPV-associated PeIN, into

Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved.

basaloid, warty, and basaloid-warty, both in the pre-
meeting survey as well as at the consensus meeting. A
similar consensus, however, was not attained as regards
subtyping HPV-independent differentiated PeIN into
usual, hyperplasia-like, and pleomorphic, with 72.3% of
negative responses.

The grading of PeIN is a controversial issue, as
amply highlighted by the premeeting survey responses,
with 51.3% of participants agreeing to grading PeIN as
opposed to 48.7% disagreeing. It is a widespread phe-
nomenon in pathology practice to grade intraepithelial
and preinvasive lesions, as is exemplified in the cervix and
vulva organ systems. In penile cases, however, this has
remained contentious with no recommended guidelines.
The WHO 2022 considers PeIN high grade and, hence,
not susceptible to grading.5-2! Nonetheless, some cancer
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FIGURE 4. HPV-associated PelN-Warty basaloid PelN with an upper flat surface showing koilocytosis and lower epithelium showing
blue basaloid cells (A). p16 diffuse strong block immunoreactivity in wart basaloid PeIN (B). The basaloid PeIN may be comprised of
pleomorphic cells in the epithelium(C), and p16 is necessary to assess the block positivity in such cases (D).

registries and groups of authors mention grading PeIN
into low/high grade and PeIN 1/2/3.25.26 The distinction
between low-grade and high-grade PeIN may be critical
for clinical management, as high-grade lesions have a
higher risk of progression to invasive carcinoma and may
require more aggressive treatment. The use of terms like
“carcinoma in situ” can lead to overtreatment, as it may
be perceived as more aggressive than “high-grade PeIN.”
Conversely, “low-grade PeIN” may be underem-
phasized, potentially delaying necessary follow-up or
intervention.%-27 In the current survey, the respondents
who grade PeIN use low/high as the preferred terminology
(45% usage among those grading PeIN). At the consensus
meeting, 75% of the surveyed agreed that they do not
grade PeIN in their practice, and 82% agreed that PeIN
should not be graded, which is in agreement with the
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WHO classification and current understanding.#520 Only
39% of the survey participants believed that grading may
be clinically relevant, and 31% suggested that “more evi-
dence is needed’ to emphasize the clinical utility of PeIN
grading. It is reasonable to conclude that the current
grading of PeIN is not done in routine practice and that
more work needs to be done, with multicentric collabo-
ration, to arrive at a more meaningful and clinically rel-
evant grading.

The widespread usage of p16 IHC in routine practice
is well demonstrated by the current survey, with 91% of
participants agreeing that they utilize it regularly to clas-
sify PeIN into HPV-associated and HPV-independent
subtypes. While the utility of pl6 is considered in the
WHO 2022 classification, only the European Association
of Urology and the Royal College of Pathology guidelines

Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved.
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FIGURE 5. HPV-associated PelN-Warty basaloid PelN with a pronounced warty surface pattern (A) and p16 positivity (B). Warty
basaloid PelN with a flat warty surface, with koilocytosis and the basal part showing basaloid cells (C). Papillary basaloid PelIN is a

rarer pattern (D).

require pl6 THC for PSCC and PeIN classification28
(RCPath cancer datasets and tissue pathways: http://www.
rcpath.org/profession/guidelines/cancer-datasets-and-tis-

sue-pathways.html). pl6 may be particularly useful in the
pleomorphic morphology of HPV independent PeIN,
wherein a warty basaloid PeIN with pleomorphic warty
cells would be a close differential diagnosis. Similarly, a
subtle warty PeIN may resemble an HPV independent
PeIN and may need a p16 to resolve the dilemma.414.29 In
the ambiguous scenario of a basaloid PeIN with pl6
negativity, there was a vote in favor of utilizing HPV
molecular testing/HPV ISH (77% consensus). This is based
on the understanding that some basaloid-appearing le-
sions may be negative on molecular testing.!! It is inter-
esting to note that with the growing understanding of the
role of p53 mutation in HPV independent carcinogenesis

Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved.

pathway, a significant proportion (64%) of participants in
the initial survey agreed on the use of p53 immuno-
histochemistry in differentiated PeIN, although only 29%
use the terminology p53 mutated vs wild-type for HPV-
independent precursor lesions.2%-30 Regauer et al,!3 in their
seminal work, have proposed that there are 2 possible
biological pathways associated with HPV-independent
precursors which include the differentiated PeIN in
chronic inflammatory dermatoses, with p53 over-
expression and TP53/CDKN2A mutations, and the p53
wild-type verrucous/verruciform precursors driven by
mutations in oncogenes PIK3CA and HRAS in the asso-
ciated verrucous squamous carcinoma.3! At the consensus
meeting, post discussions, no consensus was obtained for
either routine use of p53/Ki67 or for classifying HPV-in-
dependent PeIN into p53 mutated versus wild-type (58%
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FIGURE 6. HPV independent PelN-differentiated PelN with prominent rete ridges and abnormalities of basal/parabasal cells with
maturation towards the superficial layer (A) and p16 negativity (B). In some differentiated PelN, the basal cell atypia is more
pronounced, and there is the presence of cells with prominent eosinophilic cytoplasm (C). HPV-independent PeIN may also
comprise verrucous/verruciform precursor lesions (D) with hypergranulosis and parakeratosis.

votes and 60% votes, respectively). We surmise that in the
coming years, the evidence in favor of this dichotomous
split in classifying HPV-independent PeIN based on p53
mutation may gain importance. Similarly, the utility of
Ki67 remains questionable in routine,!4 and a majority of
participants (72%) do not use it to distinguish squamous
hyperplasia and differentiated PeIN.

There was agreement on routinely reporting PeIN
and lichen sclerosus associated with invasive penile cancer.
However, the site and subtyping of lichen sclerosus (li-
chenoid, band-like, lymphocytic depleted, and mixed) did
not align as a consensus among the participants.24-31 The
concept of not reporting PeIN in close apposition with an
invasive focus similar to the shoulder area of a urothelial
carcinoma did not find credibility among the respondents,
and most agreed that PeIN should be reported irrespective
of their proximity to an invasive carcinoma (69%
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consensus). Also, margin involvement by PeIN, as ex-
pected, was a favored reporting parameter by 99% of
voters, which is a standard guideline in all datasets and a
risk factor for local recurrence. The summary of these
consensus statements is presented in Table 3.

In conclusion, this consensus paper highlights
evolving practices in reporting penile precursor lesions and
brings forth a strong emphasis on HPV association and
the utility of immunohistochemistry. However, variation
exists in subtyping, issues of grading, and molecular test-
ing for HPV detection. Consensus is well-formed around
updated terminologies (PeIN), routine use of p16 THC for
HPYV association, and the inclusion of margin involvement
by PeIN, as well as the presence of lichen sclerosus in
reports. However, areas like subclassification of HPV-in-
dependent lesions and PeIN grading require further study
and evidence-based standardization.
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FIGURE 7. HPV Independent PelN-subtle abnormalities in the basal layer (A), which is highlighted by a basal p53 mutant pattern
(B). Also, note the lichenoid inflammation in this (A). A papillary pattern of HPV-independent PeIN (C) showing mutant p53

expression in the basal/parabasal location (D).

TABLE 3. Summary of the penile cancer precursors consensus
meeting

PelN is classified into 2 categories: HPV-associated and HPV-
independent

p16 immunohistochemistry (IHC) is the preferred method to distinguish
between these 2 types

HPV-associated PeIN can be further sub-classified morphologically as
basaloid, warty, mixed, or NOS (not otherwise specified)

Additional studies are needed to evaluate the role of p53
immunohistochemistry for routine daily surgical pathology in HPV-
independent PeIN.

Diagnosis of HPV-independent PeIN continues to rely on histologic and
immunohistochemical features (p16 negative). They can be further
sub-classified morphologically as differentiated (p53 overexpression)
and verrucous (p53 wild-type) precursors

Copyright © 2025 Wolters Kluwer Health, Inc. All rights reserved.
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