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Introduction: Extramammary Paget’s disease (EMPD)
is a rare and complex condition, for which no established
guidelines exist regarding diagnosis and management.
There have been recent improvements in the diagnosis
and management in EMPD, largely due to an enhanced
understanding of its underlying pathogenesis.

Materials and methods: A literature search on PubMed
including articles that describe pathogenesis, clinical
diagnosis, treatment modalities, and future treatment
were selected and included to build this review.

Results: Recent studies would suggest the expression of
HER? and androgen receptors which could be useful targets
for future treatment strategies. Carcinoembryonic antigen as
a biomarker for EMIPD has shown the potential to aid in the
detection of metastatic EMPD and assessment of treatment
response. Studies have also demonstrated the initial site of
EMPD can be predictive of secondary malignancies, which
helps guide initial work up and evaluation.

Conclusions: Significant developments in understanding
the pathogenesis of EMPD have been made, especially of
the genomic aberrations associated with EMPD. This has
allowed for the development and use of therapeutic options
which may improve outcomes for patients with EMPD.
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Introduction

The complexity of Extramammary Paget’s Disease
(EMPD) has been apparent for decades with minimal
improvements in diagnostic and therapeutic options.
This rare carcinoma generally afflicts individuals
greater than 60 years old and more often Caucasians
than any other ethnicity.! There are a multitude of
case series, case reports, and retrospective studies,
offering various treatment protocols; however,
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there is insufficient evidence for clear management
guidelines. The heterogeneity of this disease in its
presentation, location, depth of invasion and its
typical multidisciplinary approach to management
make it difficult to treat. The association with other
malignancies is a well-described phenomenon and
should inform treatment and long term management.
Use of biomarkers shows promise in diagnosis and
treatment monitoring. As immunotherapy (I0)
is becoming a mainstay for many cancers, there
is growing support for the use of these agents in
advanced EMPD patients.

Pathophysiology of EMPD

Studies show EMPD development is associated with
increased P16 protein expression. This protein is
implicated in the pathogenesis of human papilloma
virus (HPV). Interestingly enough, the upregulation
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of P16 in EMPD does not appear to be caused by HPV.
This HPV-independent pathway has been described
in a study where the mean P16 expression was only
33.3% (range: 10%-80%) in scrotal EMPD samples.’?
In the described study, none of the samples had any
HPV staining via immunohistochemistry (IHC) nor
fluorescent in situ hybridization (FISH).

Another mechanism for the pathogenesis of EMPD
has been described via the HER2/neu amplification
pathway. Astudy of 103 patients found that 15% (n=16)
had increased HER2 expression and amplification of
the ERBB2 gene. Furthermore, these HER2-positive
EMPD cases conferred a more aggressive biology.* This
mechanism may provide a potential target with HER2-
directed therapeutics. Additional studies found thatin
approximately 90% of patients with metastatic EMPD,
there is concordance in the HER2 expression and
ERBB2? gene amplification from primary and lymph
node metastases.” Additionally, HER2 overexpression
activates both the RAS and PIK3CA pathways, which
offer more actionable targets.®

Alterations in either the RAS or PIK3CA pathways
appear to be mutually exclusive in the pathogenesis
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of EMPD. In a gene sequencing-based study of 144
samples, RAS or RAF alterations were detected in 19%
(n = 27) of samples and PIK3CA or AKT alterations
were detected in 35% (n = 50) of samples.” Both of
the RAS/RAF/MEK/ERK and PIK3CA/AKT/mTOR
pathways have multiple agents targeting various
drivers along these pathways and additionally there
are clinical trials developing more drugs directed to
these targets. The importance of identifying actionable
targets in EMPD affords the possibility to find more
patient-specific treatment options.

In another cohort of EMPD patients, androgen
receptor (AR) signaling has been implicated as a
mechanism of pathogenesis. In a study analyzing
AR, HER?2, and estrogen receptor (ER) positivity, more
patients had AR positive disease than HER2 or ER
combined. Almost 80% (18/23) of patients had AR-
positive EMPD, whereas HER2 was positive in 52%
(12/23), and only 4% (1/23) of patients had ER-positive
disease.! There are multiple agents targeting AR
approved in prostate cancer as well as multiple agents
targeting other androgen pathway related molecules.
Another study found that AR, 5-alpha hydroxylase,
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Figure 1. Signaling pathways involved in EMPD progression. Excessive activation of the HER2 signaling pathway and
androgen receptor can induce proliferation and survival of Paget cells, leading to EMPD. There are numerous targets
within signaling pathways that can serve as targets for therpautic agents. Frontiers in Oncology (Fukuda et al, 2018).°
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and 17-beta dehydrogenase type 5 significantly
increased immunoreactivity in invasive compared to
non-invasive EMPD (p < 0.0001).” Agents targeting all
of these receptors with exquisite specificity exist and
are approved in other conditions offering additional
potential treatment options, Figure 1.

Diagnostic evaluation

Patients with EMPD typically present with well-
demarcated, persistent and non-resolving erythematous,
eczematous plaques that may have associated crusting,
scaling, papillomatous lesions, lichenification, ulceration
or bleeding, Figure 2. Deep ulceration is typically
indicative of invasive disease and poor prognosis.”® The
most common associated symptom is pruritis, followed

Figure 2. (A and B) Representative photos of patients
with penoscrotal EMPD lesions affecting large surface
area.

by irritation, burning, and pain." Regional lymphnodes
may be enlarged and clinically palpable, which may
represent metastasis versus reactive lymphadenopathy."
The differential diagnoses for EMPD include: contact
dermatitis, lichen sclerosis, melanoma, psoriasis,
mycosis fungoides, and fungal infections.

EMPD is strongly associated with the presence of
co-existing adnexal and other visceral malignancies.
Chanda et al reviewed 196 EMPD cases from 1962-1982
and reported the rate of adnexal carcinoma to be 24%
and the rate of visceral malignancy to be 12%.'> More
recently, the incidence has been reported to be as high
as 25%-35%."* Perianal EMPD has a higher frequency
of associated cancer than genital EMPD."* Many studies
have shown that the initial site of disease predicted
the site of secondary malignancies, i.e. patients with
colorectal, anal, vulvar, and scrotal EMPD showed
an increased risk of colorectal, anal, vulvar/vaginal,
and scrotal malignancies, respectively, Table 1.
A thorough work up for occult malignancy should be
performed on all patients with biopsy proven EMPD.
As described by Shmitt et al, patients with EMPD should
undergo a full physical examination to evaluate for
multifocal disease including digital rectal examination,
as well as breast and lymph node examinations."
Additionally, for all male and female patients, work
up should include urine cytology, office cystoscopy,
chest x-ray, axial imaging of the abdomen and pelvis
(CT or MRI), and colonoscopy. For female patients,
practitioners should also consider Papanicolaou smear
and mammography. For male patients, PSA blood
testing should be included.’

EMPD is usually limited to the epidermis, but in
some instances may progress to invasive disease. For
this reason, a diagnosis is first confirmed by biopsy of

TABLE 1. Most common sites of visceral malignancy
in extramammary Paget’s disease

Rank Site Number of
cases

1 Colorectum and anus 32

2 Male genital system 22

3 Female genital system 20

4 Breast 20

5 Lung and bronchus 9

6 Urinary bladder 7

Number of secondary malignancies at secondary sites
recorded over 120+ months from most common (rank #1) to
least common.**
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the skin lesion that has shown persistence in the form of
eczematous or erythematous plaque on the penoscrotal
skin. The optimal method of biopsy has not been
standardized, although typically is done by punch biopsy
to establish a diagnosis. Handheld reflectance confocal
microscopy (HRCM) has been investigated as a tool assist
evaluation and management of EMPD given it has been
used in the past to evaluate skin tumors, its non-invasive
nature, and its ability to provide results in a timely manner
when compared to traditional biopsy methods.'*" While
there is relative paucity of data regarding HRCM and
EMPD, it has shown the potential to be useful in assisting
the diagnosis of EMPD and determining surgical margins
intraoperatively.”” Currently, mapping biopsies are often
conducted to aid in the determination of surgical borders
due to tumors commonly extending beyond the clinically
apparentlesion. Though, it has been proposed mapping
biopsy may not be required for well-defined lesions and
ill-defined lesions where 1 cm and 2 cm lesions can be
obtained, respectively.”

At the Moffitt Cancer Center, we have instituted a
novel mapping biopsy technique to better determine
border for surgical resection. The skin surrounding the
lesion is marked in the 1 through 12 o’clock positions
like a clockface. Next, 2 mm punch biopsies are obtained
along each line of the clockface in 1 cm intervals up to
5 cm from the visible edge of the lesion, Figure 3. Each
is individually sent for surgical pathology, and the
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Figure 3. The skin surrounding the EMPD lesion is
marked at the 1 through 12 o’clock positions from 1-5
cm at 1 cm intervals. Then 2 mm punch biopsies are
taken at each site.
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Figure 4. (A) H&E staining: The tumor cells are present
as large, individual cells with abundant amphophilic
cytoplasm within the epidermis (10x). (B) IHC dual
staining: Dual immunohistochemical stain CK7 +
GATAS3 highlights the Paget cells that stain positive
for CK7 (cytoplasmic stain red in color) and GATA3
(nuclear stain brown in color) (10x).

biopsy sites are closed in interrupted fashion with 4-0
biosyn sutures.

Various histopathologic characteristics have been
identified as predictors of invasive disease in EMPD,
Figure4. Astudy of 41 patients with invasive penoscrotal
EMPD revealed that all cases had a carcinoma in situ
pattern and a large majority showed evidence of
nodular growth patterns and glandular formation.!
Other factors found to be strongly correlated with
poor prognosis included delay in diagnosis, depth of
invasion greater than 1 mm, lymphovascular invasion,
and lymph node metastasis at diagnosis.”!

Treatment options
Thereisalack of consensus among therapeutic strategies,

in part due to the variety of specialists treating EMPD.
Each approach carries varying levels of evidence as to
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TABLE 2. Treatment options summary for non-metastatic extramammary Paget’s disease (EMPD)

Treatment option  Study Reported outcomes
size
Imiquimod* 63 CR =73%
Recurrence rate = 5.7%
Photodynamic 17 CR* = 62.5% (< 4 cm)
therapy and 20% CR* =33.33% (4-8 cm),
topical CR* = 0% (> 8 cm);
5-aminolevulinic Overall recurrence
acid¥ rate = 50%
Radiotherapy® 41 OS =93% at 3 years
OS = 68% at 5 years
Holmium laser® 61 Mean operation time:

43.3 vs. 86.65 min;
Mean wound healing
time 17.2 vs. 7.61 days®
RES = 66% at 5 years
OS = 68% at 5 years

Wide local excision® 124

Mohs micrographic 81
surgery*

Median follow up
(range)

12 (0.5-53) months

24 months
(range not reported)

41 (2-174) months

Median not reported,
(5-60) months

1.9 years (1 day-20.5 years)®
2.6 years (49 days-18.7 years)° excision
4.2 years (1 day-18.8 years)?

Recurrence rate = 12.2% 27.5 (2-174) months

Best clinical use
Neoadjuvant or adjuvant

with excision
EMPD lesions < 4 cm

Primary or adjuvant settings
Disease limited to the dermis
and epidermis

1% line — primary

1% line — primary excision,
also recurrences from wide
local excision

A list of treatment options for non-metastatic EMPD along with reported outcomes in series using those options.
CR = complete response rate; *CR is defined in each lesion size, *laser therapy vs. traditional surgical excision; *for patients
without recurrence; for patients with recurrence; ‘for patients alive at last follow up; RFS = recurrence-free survival;

DSS = disease-specific survival; OS = overall survival

its effectiveness and tolerability. Common treatments
include topical immunomodulators, photodynamic
therapy, laser ablation, radiotherapy, wide local excision
(WLE), and Mohs micrographic surgery (MMS), Table 2.
Topical imiquimod therapy is indicated in non-
invasive EMPD with reported complete response (CR)
in 56% of select cases.”? Acting as a toll-like receptor
agonist, it stimulates the Thl acquired immune
response and cytokine release of tumor necrosis
factor alpha, interferon alpha, interferon gamma,
interleukin-2 and interleukin-12.> Its safety and
efficacy has been proven for various skin malignancies
and is typically prescribed as a 5% cream applied
topically, 3-4 times weekly for various durations.?
Imiquimod has been used extensively in vulvar disease
as neoadjuvant or adjuvant treatment with primary
lesion excision.* It can be considered for primary non-
surgical treatment in the elderly population with high
surgical risk. Notably, a handful of case reports have
shown CR to topical imiquimod alone where patients
had no evidence for visceral malignancy.”
Imiquimod, when used concurrently with
photodynamic therapy, has led to CR in select cases
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of EMPD.?® For scrotal lesions < 4 cm in diameter,
photodynamic therapy with 5-aminolevulinic acid, once
weekly for 3 weeks, has shown CR rate of 66.6%, but is
not recommended as first line for most in situ EMPD.%

Laser ablation therapy is a less invasive option
for superficial EMPD compared to surgery. There
are case reports using CO2 and neodym:YAG laser
therapy with success.”* The holmium laser showed
no significant difference in a study of 61 patients with
EMPD versus surgery for recurrence-free survival (RES)
(p = 0.77) and disease-specific survival (p = 0.279).%°
Although, for lesions > 6 cm?, there was a statistically
significant increase in healing time for patients who
were treated with the holmium laser. It is also worth
noting, with laser ablation it is not possible to confirm
via histologic examination whether cancerous tissue
has been completely ablated, theoretically increasing
the risk for recurrence. However, the aforementioned
studies documenting successful utilization of laser
therapy is reassuring.?%

Radiotherapy (RT) is another option that has been
used successfully as primary and adjuvant treatment of
EMPD. In astudy by Hata et al, 41 patients underwent
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RT for EMPD (24 as primary therapy, 17 as adjuvant
therapy following surgical excision with positive or
close margins) with 23 patients undergoing RT using
4-15 MV X-rays to the local tumor site and regional
lymph node area followed by local radiation boost to
the gross tumor site with 6-13 MeV electrons.* Eighteen
patients underwent treatment with either 4-15 MV
X-rays or 6-15 MeV electrons to the tumor site alone.*
RT was delivered in total doses of 45-80.2 Gy (median of
60 Gy) in 23-43 fractions (median = 33 fractions) over 31-
69 days (median =49 days). Radiation fields included
the gross tumors along with tumor beds, including
positive and close margins, and each radiation field
had a margin of 2-5 cm.** The overall survival (OS)
rates at 3 and 5 years were 93% and 68%, respectively.
However, 39% of patients developed recurrence, with
12.2% experiencing tumor progression within the
radiation field, and 29.3% experiencing lymph node
and/or distant metastasis outside the radiation field
(median follow up = 41 months, range for follow up =
2-174 months).*! Reported adverse reactions, from most
common to least common, included dermatitis (100% of
patients), hematologic reactions (leukopenia = 39% of
patients and anemia = 9.8% of patients), diarrhea (34% of
patients), and GU tract reactions (29.3% of patients). All
adverse reactions were grade 1-2 reactions per National
Cancer Institute Common Terminology Criteria for
Adverse Events.® Additionally, it was demonstrated
that tumor invasion into the dermis and regional lymph
node metastasis could be useful prognostic factors for
OS and distant metastasis.*

Surgical excision remains the cornerstone of non-
invasive EMPD treatment, whether via WLE or MMS, but
is limited by irregularities of borders, leading to positive
margins, satellite lesions that are not resected, and high
local recurrence rate.”> The definition of “wide” in WLE
is not well established, however, most agree a clinical
tumor-free margin between 2-5 cm is reasonable.®® Yet, a
recent study conducted by Kaku-Ito et al has shown pre-
determined 1 cm and 2 cm margins may be adequate for
well-defined and ill-defined EMPD lesions, respectively.*
When large lesions are removed, a significant skin
deformity is created. Split-thickness skin grafting is often
required for scrotal and inguinal reconstruction, Figure 5.
While WLE remains the treatment of choice, the MMS
technique has gained popularity since its development
in the late 1990s due to improved RFS and lower rates
of false-negative margins. It is more expensive and
time consuming than WLE, but allows tissue sparing
via frozen section analysis for positive margin until a
negative margin is achieved.* Due to therarity of EMPD,
small study sample sizes limit useful statistical analysis
in comparing the two techniques.
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Figure 5. Scrotal reconstruction with split-thickness
grafting. (A) Scrotal EMPD lesion completely excised.
(B) Scrotal reconstruction with split-thickness skin
graft from upper thigh. Split thickness grafts and local
myocutaneous flaps are often required for scrotal and
inguinal reconstruction.

In 2017, results from a large retrospective cohort
review of EMPD patients treated between 1961-
2012, with either WLE or MMS, found estimated 5
year RFS rate of 91% versus 66% and an estimated
5 year OS rate of 79% versus 68% with MMS versus
WLE, respectively.” Another study retrospectively
reviewed 302 EMPD tumors, all male patients, with
tumors of the penoscrotal and perianal region. Of
278 primary tumors, recurrence rates after non-MMS
surgical excision versus MMS were 37.4% and 1.6%,
respectively. Twenty-four patients with recurrence
after non-MMS surgery underwent definitive MMS,
noting a 4.2% (1/24) recurrence rate at 75.3 month
follow up, supporting the efficacy of MMS in treating
primary EMPD and also as salvage therapy.®

Several studies show association between margin
status and recurrence. Margin status was evaluated
in 154 cases of EMPD, analyzing variables including
gender, provider specialty, and disease site for likelihood
of positive margins. Females were more likely than
males to have a positive margin (odds ratio (OR), 8.1,
95% CI 2.7-24.6), and positive margins were more
common after WLE than MMS (OR 13.8, 95% CI 1.8-
105.8). Patients with positive pathologic margins had
3.5-fold increased risk of recurrence compared to those
with negative margins (95% CI 1.7-7.2; p <0.001). Since
none of the women in the study underwent MMS, male
patients were included in a subgroup analysis, finding a
higher rate of negative margin with MMS and a 2-fold
increased risk of recurrence with WLE versus MMS.*

For patients with invasive EMPD (invasion beyond
the epidermis) who are surgical candidates, the current

10017



Extramammary Paget’s disease: what do we know and how do we treat?

standard of care is to perform surgical excision of the
primary lesion with the necessity for lymphadenectomy
being dependent on the status of the patient’s inguinal
lymph nodes.*® For patients with clinically positive
inguinal lymph nodes, a therapeutic inguinal lymph
node dissection is recommended.* However, for patients
with invasive disease without clinically positive regional
lymph nodes there is no consensus at this time.* Some
have recommended prophylactic lymph node dissection
for patients with invasive EMPD regardless off lymph
node status,” while sentinel lymph node biopsy has
been explored as an option to assess lymph node status.*’
Metastatic and unresectable EMPD is difficult to treat
with poor OS. The most effective chemotherapeutic
regimen for metastatic disease is not well established.
Numerous monotherapies as well as combination
chemotherapies have been proposed, Table 3.

In a study of 8 patients with metastatic EMPD using
docetaxel and cisplatin, the authors reported a mean
progression-free survival (PFS) of 9.9 months and mean
OS of 28.9 months.*

A series of 7 patients with metastatic EMPD were
treated with a combination chemotherapy regimen
including epirubicin, mitomycin C, vincristine,
carboplatin, and 5-fluorouracil (5-FU). The study
reported PFS of 6.5 months and OS of 9.4 months with
1 year OS of 43% (3/7 patients). Of note, 57.1% (4/7)
patients were evaluable with RECIST criteria, and all
were seen to have partial responses (PR) to therapy.*

One patient with penoscrotal EMPD, found to
have multifocal synchronous metastases at time of
diagnosis, underwent treatment with topical 5-FU and
systemic pemetrexed. Treatment imaging at 6 weeks
demonstrated a PR.*#

TABLE 3. Review of case reports/series of proposed systemic therapies for metastatic extramammary Paget’s

disease
Therapeutic option Number Primary Median Median Major side effects
of patients  lesion overall progression
tested location survival free survival
(range) (range)
ADT5* 1 Pubic region 12 months 2 months NR
5-fluorouracil, 7 Scrotum (5) 9.4 months 6.6 months Myelosuppression
epirubicin, Penis (1)
carboplatin, Vulva (1)
vincristine,
mitomycin C*
Paclitaxel5® Perineum NR At least 3 months Myelosuppression
Lymph node Penoscrotal At least At least Neutropenia,
dissection, 5-FU 12 months 12 months leukopenia,
and docetaxel® anorexia
Trastuzumab*® 1 Scrotal and At least At least Fatigue
perianal 12 months 12 months
5-FU and 8 NR 18 months 6 months Fatigue, numbness
cisplatin*
Docetaxel and 8 Scrotal skin 289 months 9.9 months Myelosuppression
cisplatin® (11-53 mo) (3-18 mo)
Cisplatin, 5 Scrotum (4) 20.1 months 8.0 months Myelosuppression,
epirubicin and Vulvar (1) (3.8-36.5mo) (0.5-10.4 mo) alopecia, nausea,
paclitaxel* fatigue, anorexia
Pemetrexed 1 Penoscrotal NR At least 4.2 Well tolerated,
monotherapy months mild fatigue

and 5-FU topical®

A summary of systemic therapies as well as the location of the primary lesion, median overall survival, median progression

free survival, and major side effects of therapy
ADT = androgen deprivation therapy; 5-FU = 5-fluorouracil; NR = not reported
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Kato et al retrospectively reviewed 17 patients with
treatment of advanced EMPD. Nine patients received
best supportive care, and 8 received combination 5-FU
with cisplatin. Four of the patients receiving 5-FU with
cisplatin had PR, 2 with stable, and 2 with progressive
disease. In patients receiving 5-FU with cisplatin, the
median PFS was 6 months and median OS was 18
months (p = 0.08).*

A patient with penoscrotal EMPD with positive
bilateral inguinal lymph nodes and distant nodal
metastases (left external iliac lymph node) was treated
successfully with wide local excision and sentinel
lymph node biopsy followed by surgical excision of
the bilateral inguinal lymph nodes and treatment with
a 5-FU derivative and docetaxel. Following 3 cycles
of treatment, he had a significant decrease in the size
of the left external iliac lymph node (12 mm to 6 mm)
and was disease free at 1 year follow up.*

The combination chemotherapy regimen cisplatin,
epirubicin, and paclitaxel was employed in 5 patients
with metastatic EMPD. In this study, 80% (4/5) had PR
with median PFS of 8 months and median OS of 20.1
months, including 2 patients with disease previously
refractory to taxane monotherapy or platinum-based
regimens.*

Interestingly, the HER2 oncogene is expressed
in 15%-60% of EMPD.¥ A retrospective study of 73
EMPD tissue samples found HER?2 positivity using IHC
staining, FISH, and applied the American Society of
Clinical Oncology algorithm for breast cancer (combines
IHC and FISH). The combined algorithm of IHC and
FISH showed higher rates of HER2 detection than
either test alone. In these patients, anti-HER? targeted
therapies could potentially be used as a therapeutic
strategy.”” Finally, in a case of recurrent, multifocal
metastatic EMPD, single-agent trastuzumab provided a
CR with no evidence of disease at follow up of 1 year.*

Future insights

Metastatic EMPD has been shown to be associated
with elevated carcinoembryonic antigen (CEA) levels
compared to non-metastatic disease having lower
levels (median 10.6 versus 2.6, respectively; p = 0.005).*
When the CEA levels were >20 ng/mL, they correlated
to disease burden on positron emission tomography-
computed tomography (PET-CT) scans. Thisis a useful
tool in monitoring disease progression and response
to treatment in metastatic disease. The value of CEA
levels in metastatic EMPD was further validated in a
72-patient study spanning 13 years. This study showed
that metastatic EMPD was significantly associated with
elevated CEA levels (p < 0.0001); however, in stages
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I-III there was no significant association with CEA
levels (p = 0.6867).>° This again shows the utility of
CEA levels for detecting metastatic EMPD.

In efforts to identify a biomarker for early stage
disease, a study using cell-free DNA (cfDNA) found
a significant association with disease state. This study
showed that cfDNA of patients with non-metastatic
EMPD was significantly higher than in healthy controls
(71.8 + 80.6 versus 24.3 + 10.1 ng/mL, respectively).”!
Furthermore, this study reported that patients with
metastatic EMPD had elevated cfDNA levels that
were not significantly higher than their non-metastatic
cohorts and that cfDNA could be a reliable biomarker
in all EMPD patients regardless of clinical stage
disease.”" This finding is especially important for early
stage disease and offers a mechanism for monitoring
response to treatment.

In looking for additional treatment options, 10
are a continually attractive option as they offer more
tolerable side effect profiles compared to traditional
chemotherapies. However, programmed cell death-1
(PD-1) positivity is not associated with disease-free
survival nor OS (p = 0.13 and p = 0.87, respectively).”
Although this target may not yield significant benefit
for patients, EMPD tissue expresses significant
amounts of indoleamine 2,3-dioxygenase (IDO) (p <
0.01).52 The IDO molecule serves to inhibit the function
of CD8+ T cells, and in these patients the proportion of
peritumoral CD8+ T cells was inversely related to OS
(HR 5.03; 95% CI 1.03-24.4; p = 0.045). This finding
may offer a successful approach in treating EMPD via
inhibiting IDO and restoring CD8+ T cell function.

Mismatch repair genes (MMR) (MLH1, MSH2,
PMS2) have also been analyzed in EMPD patients
in efforts to potentiate the role of IO. A study of 172
patients found that 34.3% of patients had germline
alterations in MMR genes and that 13.4% of tumors
had somatic mutations.”® In addition to providing
insight into the pathogenesis of EMPD, these findings
also substantiate the claim that perhaps there may be a
role for IO in these patients, even if PD-1 may not play
a major role in disease evolution. The benefit of IO in
EMPD is unclear, yet there are strong indications that
various immunostimulatory modalities may provide
benefit; however, randomized controlled trials are
imperative to discern their efficacy.

Conclusions
There have been significant developments in
understanding the pathogenesis of EMPD which have

allowed for noteworthy improvements in its diagnosis
and management. In particular, a better understanding
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of the genomic aberrations associated with EMPD has
allowed for the development and use of therapeutic
options which may improve outcomes for patients with
EMPD. Furthermore, the use of biomarkers has the
potential to enhance the ability to detect disease earlier
and monitor response to treatment. While EMPD lesions
biopsy is pivotal in determining surgical margins, no
standardized template has been produced. However,
development of standardized templates, such as the
one used at Moffitt Cancer Center, have the potential
to improve the initial diagnostic evaluation of EMPD.
At this time, there are no established guidelines
regarding treatment modalities for EMPD. There
are various treatment options for localized EMPD;
however, less is known about the best treatment
modalities for metastatic disease. Neoadjuvant or
adjuvant therapy with topical imiquimod or radiation
therapy, in addition to surgical resection, may be
beneficial for patients with localized disease. For
metastatic disease, there is a paucity of evidence to
make recommendations for systemic therapy and
randomized controlled trials are imperative in order to
determine how to provide optimal care and treatment
guideline for these patients. ]

References

1. Asel M, LeBoeuf NR. Extramammary Paget’s disease. Hematol
Oncol Clin North Am 2019;33(1):73-85.

2. Pitman GH, McCarthy ]G, Perzin KH et al. Extramammary
Paget’s disease. Plast Reconstr Surg 1982;69(2):238-244.

3. Al-Obaidy KI, Kao CS, Idrees MT. P16 expression in extramammary
Paget’s disease of the vulva and scrotum is not human
papillomavirus related. Int | Surg Pathol 2018;26(7):617-620.

4. Tanaka R, Sasajima Y, Tsuda H et al. Human epidermal growth
factor receptor 2 protein overexpression and gene amplification in
extramammary Paget disease. Br | Dermatol 2013;168(6):1259-1266.

5. Tanaka R, Sasajima Y, Tsuda H et al. Concordance of the HER2
protein and gene status between primary and corresponding
lymph node metastatic sites of extramammary Paget disease.
Clin Exp Metastasis 2016,33(7):687-697.

6. Fukuda K, Funakoshi T. Metastatic extramammary Paget’s
disease: pathogenesis and novel therapeutic approach. Front Oncol
2018;8:38.

7. Kang Z, Xu F, Zhang QA et al. Oncogenic mutations in
extramammary Paget’s disease and their clinical relevance. Int |
Cancer 2013;132(4):824-831.

8. Liegl B, Horn LC, Moinfar F. Androgen receptors are frequently
expressed in mammary and extramammary Paget’s disease.
Mod Pathol 2005;18(10):1283-1288.

9. Azmahani A, Nakamura Y, Ozawa Y et al. Androgen receptor,
androgen-producing enzymes and their transcription factors in
extramammary Paget disease. Hum Pathol 2015;46(11):1662-1669.

10.Konda S, Chen W, Minus HR. What is your diagnosis?
Extramammary Paget disease. Cutis 2015;95(3):132, 135-136, 142.

11. Shepherd V, Davidson EJ, Davies-Humphreys J. Extramammary
Paget’s disease. BJOG 2005;112(3):273-279.

10020

12.Chanda JJ. Extramammary Paget’s disease: prognosis and
relationship to internal malignancy. | Am Acad Dermatol
1985;13(6):1009-1014.

13.Zollo JD, Zeitouni NC. The Roswell Park Cancer Institute
experience with extramammary Paget’s disease. Br | Dermatol
2000;142(1):59-65.

14.Karam A, Dorigo O. Increased risk and pattern of secondary
malignancies in patients with invasive extramammary Paget
disease. Br | Dermatol 2014;170(3):661-671.

15. Schmitt AR, Long BJ, Weaver AL et al. Evidence-based screening
recommendations for occult cancers in the setting of newly
diagnosed extramammary Paget disease. Mayo Clin Proc
2018;93(7):877-883.

16. Guitera P, Scolyer RA, Gill M et al. Reflectance confocal
microscopy for diagnosis of mammary and extramammary
Paget’s disease. | Eur Acad Dermatol Venereol 2013;27(1):e24-e29.

17.Pan ZY, Liang ], Zhang QA et al. In vivo reflectance confocal
microscopy of extramammary Paget disease: diagnostic
evaluation and surgical management. | Am Acad Dermatol
2012;66(2):e47-e53.

18. Debarbieux S, Dalle S, Depaepe L et al. Extramammary Paget’s
disease of the scalp: examination by in vivo and ex vivo reflectance
confocal microscopy. Skin Res Technol 2014;20(1):124-126.

19. Curchin CE, Wurm EM, Lambie D et al. First experiences using
reflectance confocal microscopy on equivocal skin lesions in
Queensland. Australas | Dermatol 2011;52(2):89-97.

20.Kaku-Ito Y, Ito T, Tsuji G et al. Evaluation of mapping biopsies
for extramammary Paget disease: A retrospective study. | Am
Acad Dermatol 2018;78(6):1171-1177 .e4.

21.Shu B, Shen XX, Chen P et al. Primary invasive extramammary
Paget disease on penoscrotum: a clinicopathological analysis of
41 cases. Hum Pathol 2016;47(1):70-77.

22.Sawada M, Kato J, Yamashita T et al. Imiquimod 5% cream as a
therapeutic option for extramammary Paget’s disease. | Dermatol
2018;45(2):216-219.

23. Arany I, Tyring SK, Stanley MA et al. Enhancement of the
innate and cellular immune response in patients with genital
warts treated with topical imiquimod cream 5%. Antiviral Res
1999;43(1):55-63.

24.Machida H, Moeini A, Roman LD et al. Effects of imiquimod on
vulvar Paget’s disease: a systematic review of literature. Gynecol
Oncol 2015;139(1):165-171.

25.Ho SA, Aw DC. Extramammary Paget’s disease treated with
topical imiquimod 5% cream. Dermatol Ther 2010;23(4):423-427.

26.Jing W, Juan X, Li X et al. Complete remission of two patients
with recurrent and wide spread extramammary Paget disease
obtained from 5-aminolevulinic acid-based photodynamic
therapy and imiquimod combination treatment. Photodiagnosis
Photodyn Ther 2014;11(3):434-440.

27.Li Q, Gao T, Jiao B et al. Long-term follow-up of in situ
extramammary Paget’s disease in Asian skin types IV/V treated
with photodynamic therapy. Acta Derm Venereol 2010;,90(2):159-164.

28. Becker W, Fritsch, Schulte et al. Carbon dioxide laser treatment
of extramammary Paget’s disease guided by photodynamic
diagnosis. Br | Dermatol 1998;138(1):169-172.

29. Weese D, Murphy |, Zimmern PE. Nd: YAG laser treatment of
extramammary Paget’s disease of the penis and scrotum. | Urol
(Paris) 1993;99(5):269-271.

30. Ziyao L, Deyong Y, Xiangyu C et al. Clinical research of holmium
laser therapy in extramammary Paget’s disease. Lasers Med Sci
2014;29(6):1907-1912.

31.Hata M, Koike I, Wada H et al. Radiation therapy for
extramammary Paget’s disease: treatment outcomes and
prognostic factors. Ann Oncol 2013,;25(1):291-297.

32.De Magnis A, Checcucci V, Catalano C et al. Vulvar paget
disease: a large single-centre experience on clinical presentation,
surgical treatment, and long-term outcomes. | Low Genit Tract
Dis 2013;17(2):104-110.

© The Canadian Journal of Urology™,; 26(6); December 2019



33. Wollina U, Goldman A, Bieneck A et al. Surgical treatment for
extramammary Paget’s disease. Curr Treat Options Oncol 2018;
19(6):27.

34.Bae JM, Choi YY, Kim H et al. Mohs micrographic surgery for
extramammary Paget disease: a pooled analysis of individual
patient data. | Am Acad Dermatol 2013;68(4):632-637.

35.Kim SJ, Thompson AK, Zubair AS et al. Surgical treatment
and outcomes of patients with extramammary Paget disease:
a cohort study. Dermatol Surg 2017;43(5):708-714.

36.LiL, Wang C, Wei M et al. Mohs micrographic surgery combined
local flaps in treatment of EMPD: A retrospective case. Dermatol
Ther 2018;31(5):e12663.

37.Long B, Schmitt AR, Weaver AL et al. Amatter of margins: surgical
and pathologic risk factors for recurrence in extramammary
Paget’s disease. Gynecol Oncol 2017;147(2):358-363.

38.Dai B, Kong YY, Chang K et al. Primary invasive carcinoma
associated with penoscrotal extramammary Paget’s disease: a
clinicopathological analysis of 56 cases. BJU Int 2015;115(1):153-160.

39. Tsutsumida A, Yamamoto Y, Minakawa H et al. Indications
for lymph node dissection in the treatment of extramammary
Paget’s disease. Dermatol Surg 2003;29(1):21-24.

40. Kusatake K, Harada Y, Mizumoto K et al. Usefulness of sentinel
lymph node biopsy for the detection of metastasis in the early stage
of extramammary Paget’s disease. Eur | Dermatol 2015;25(2):156-161.

41.Cai H, Xu W, Yu B et al. Docetaxel combined with cisplatin for
metastatic extramammary Paget disease. Clin Genitourin Cancer
2018;16(4):€899-e901.

42.0ashi K, Tsutsumida A, Namikawa K et al. Combination
chemotherapy for metastatic extramammary Paget disease. Br
J Dermatol 2014;170(6):1354-1357.

43.Chen K, Liang H, Peng ] et al. Successful treatment of metastatic
extramammary Paget’s disease with pemetrexed monotherapy
systemically and 5-fluorouracil topically. Indian | Dermatol
Venereol Leprol 2019;85(1):56-59.

44 Kato H, Watanabe S, Kariya K et al. Efficacy of low-dose
5-fluorouracil/cisplatin therapy for invasive extramammary
Paget’s disease. | Dermatol 2018;45(5):560-563.

45. Ogata D, Hokama Y, Tsuchida T. Successful treatment of bilateral
multiple lymph node metastases in extramammary Paget’s
disease with surgery and sequential chemotherapy of 5-1 and
docetaxel. | Dermatol 2015;42(12):1193-1194.

46.Hirai I, Tanese K, Nakamura Y et al. Combination cisplatin-
epirubicin-paclitaxel therapy for metastatic extramammary
Paget’s Disease. Oncologist 2019;24(6):e394-e396.

47.Hirai I, Tanese K, Nakamura Y et al. Assessment of the methods
used to detect HER2-positive advanced extramammary Paget’s
disease. Med Oncol 2018;35(6):92.

48.Barth P, Dulaimi Al-Saleem E, Edwards KW et al. Metastatic
extramammary Paget’s disease of scrotum responds completely
to single agent trastuzumab in a hemodialysis patient: case
report, molecular profiling and brief review of the literature.
Case Rep Oncol Med 2015;2015:895151.

49.ZhuY, Ye DW, Yao XD et al. Clinicopathological characteristics,
management and outcome of metastatic penoscrotal
extramammary Paget’s disease. Br | Dermatol 2009;161(3):577-582.

50. Umemura H, Yamasaki O, Kaji T et al. Serum carcinoembryonic
antigen level as amarker for advanced stage and chemotherapeutic
response in extramammary Paget’s disease. Acta Derm Venereol
2018;98(7):706-707.

51.Mijiddorj T, Kajihara I, Tasaki Y et al. Serum cell-free DNA
levels are useful marker for extramammary Paget’s disease. Br
] Dermatol 2019;181(3):505-511.

52.IgaN, Otsuka A, Yamamoto Y et al. Accumulation of exhausted
CD8+ T cells in extramammary Paget’s disease. PLoS One
2019;14(1):e0211135.

53.Kang Z, Xu F, Zhu Y et al. Genetic analysis of mismatch repair
genes alterations in extramammary Paget disease. Am | Surg
Pathol 2016;40(11):1517-1525.

© The Canadian Journal of Urology™; 26(6); December 2019

ADASHEK ET AL.

54.Yoneyama K, Kamada N, Kinoshita K et al. Androgen-
deprivation regimen for multiple bone metastases of
extramammary Paget disease. Br | Dermatol 2005;153(4):853-855.

55.Phuoc V, Grothey A. Metastatic extramammary Paget’s disease
responding to weekly paclitaxel. BM] Case Rep 2015, 2015.

10021



