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Abstract: Extramammary Paget’s disease (EMPD) is a rare neoplasm that usually develops in
apocrine gland-bearing areas, such as the vulva, scrotum, and penis. EMPD may present with a
focal, multifocal, or an ectopic lesion. Clinically, EMPD lesions often exhibit infiltrative erythema,
which is sometimes similar to other skin disorders such as eczema. While primary EMPD arises
as intraepithelial neoplasm of the epidermis, EMPD-like lesions may occur from epidermotropic
spread of malignant cells or direct extension from an underlying internal neoplasm, known as
secondary EMPD. Because treatment strategies differ for primary EMPD and secondary EMPD,
accurate diagnosis based on detailed histopathological evaluation is required. In the early stages,
EMPD usually shows indolent growth, and most cases are diagnosed as carcinoma in situ. However,
invasive lesions may result in metastases, and deep invasion is associated with high incidence of
metastases. Conventional chemotherapies have been used for EMPD treatment in patients with
distant metastases, but the efficacy is not satisfactory, and the prognosis for such patients remains poor.
Recent studies have provided various insights into the molecular pathogenesis of the development
and advancement of EMPD, which may lead to novel treatment approaches for metastatic EMPD.
This review addresses the diagnosis, pathogenesis, and treatment of EMPD with focus on recent
progress in understanding this disease.
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1. Introduction

Extramammary Paget’s disease (EMPD) is a rare neoplasm that usually develops in
the apocrine gland-bearing areas of older adults [1–4]. Clinically, EMPD lesions often ex-
hibit infiltrative erythema with crust and scale, sometimes resembling other skin disorders
such as eczema. EMPD can be classified into primary and secondary EMPD manifesta-
tions. While primary EMPD arises as intraepithelial neoplasm of the epidermis, secondary
EMPD develops from epidermotropic spread of malignant cells or direct extension from
an underlying internal neoplasm [5,6]. However, it is sometimes difficult to distinguish
primary EMPD and secondary EMPD both clinically and histologically. As the treatment
strategy and prognosis for primary and secondary EMPD differ, accurate diagnosis based
on detailed histopathological evaluation of multiple immunohistochemical markers is
required. Most EMPD cases are diagnosed as carcinoma in situ, which usually shows
indolent disease progression. However, once Paget cells invade deeply into the dermis,
regional lymph node (LN) metastases and distant metastases frequently develop [7]. Cases
with distant metastases have a poor prognosis because conventional chemotherapies, tradi-
tionally used for EMPD treatment, show limited efficacy. Recent studies have provided
various insights into the mechanism and associated molecules of EMPD development and
advancement, which may lead to novel treatment approaches for metastatic EMPD. Here,
focusing on recent developments, we review EMPD, including its diagnosis, pathogenesis,
and treatment.

Curr. Oncol. 2021, 28, 2969–2986. https://doi.org/10.3390/curroncol28040260 https://www.mdpi.com/journal/curroncol

https://www.mdpi.com/journal/curroncol
https://www.mdpi.com
https://orcid.org/0000-0003-0166-2658
https://doi.org/10.3390/curroncol28040260
https://doi.org/10.3390/curroncol28040260
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/curroncol28040260
https://www.mdpi.com/journal/curroncol
https://www.mdpi.com/article/10.3390/curroncol28040260?type=check_update&version=1


Curr. Oncol. 2021, 28 2970

2. Review
2.1. Epidemiology

EMPD is rare, and a recent study showed that the crude prevalence of EMPD in
mainland China was 0.4 per 1,000,000 people in 2016, which is a similar ratio to the age-
adjusted prevalence [8]. In 2012, van der Zwan et al. reported that the crude incidence
rate and European age standardized incidence rate of invasive EMPD within Europe
was 0.7 and 0.6 per 1,000,000 person-years, respectively [9]. The prevalence of EMPD
regarding gender differs between Western and Asian populations. In studies of Caucasian
populations, EMPD has a female predominance, with male-to-female ratios ranging from
1:2 to 1:7 [1,9–12]. In contrast, male predominance has been reported in Asian studies [3,13].
A multicenter institution study conducted in Japan revealed that 327 (60.1%) of 544 patients
were male [3], and a nationwide population-based study in Taiwan revealed that the male-
to-female ratio among EMPD patients was 3.5:1 [13]. EMPD usually develops in older
adults, with the mean age at diagnosis being 60–70 years [3,4].

2.2. Clinical Presentation

According to Ghazawi et al., the predominant sites of EMPD development are the
scrotum and penis in males and the vulva in females [3]; however, perianal, axillar, or
umbilicus regions are also sometimes involved. EPMD can be multifocal, and cases
of EMPD developed in more than 2 apocrine gland-bearing areas, known as double,
triple, or synchronous EMPD, have also been reported [14,15]. Therefore, a thorough
physical examination of these regions is important when EMPD is encountered. EMPD
skin lesions typically present as a well-circumscribed erythema or erythematous plaques
with occasional hyperpigmentation or hypopigmentation. Cases in which the main clinical
presentation was hypopigmentation have also been reported, and such cases are difficult
to clinically diagnose as EMPD [16]. Crust, scale, or erosion on the erythematous lesions
may also be seen, and such lesions may mimic various other skin disorders, such as
eczema, psoriasis, and fungal infection. In the later stages, nodules or deep ulcers may
occur. Although associated symptoms, such as pruritus and tenderness, may develop,
around 10% of EMPD patients are asymptomatic [17,18]. EMPD lesions sometimes show
subclinical extension, making it difficult for clinicians to determine the clinical borders
between EMPD lesions and the surrounding normal skin [19].

Dermoscopy is a non-invasive tool for diagnosis of skin lesions and has been shown
to improve clinical diagnosis of melanocytic lesions [20,21]. Recently, dermoscopic features
of EMPD lesions have also been investigated [22,23]. Mun et al. compared dermoscopic
features of EMPD lesions and other skin lesions, the gross findings of which may be
similar to EMPD, including eczema, fungal infection, and Bowen disease [22]. They
found that, among the dermoscopic findings common to other skin lesions, such as milky-
red areas, dotted vessels, glomerular vessels, polymorphous vessels, surface scales, and
linear irregular vessels, milky red areas were significantly more frequent in EMPD than
in eczema, fungal infection, and Bowen disease [22]. In addition, vascular structures
were also more common in EMPD than in eczema and fungal infection [22]. In contrast,
Payapvipapong et al. suggested that the lava lake structure, defined as a combination of
white, branching reticular lines and intermingling white clods resembling a lava lake inside
a live volcanic crater, and the cloud-like structureless area, defined as a combination of a
white structureless area resembling diffuse layering of stratus clouds and small, round,
white clods resembling fluffy cumulus clouds, may be specific dermoscopic findings of
EMPD [23].

2.3. Classification

Primary EMPD is defined by lesions that initially develop as intraepithelial neoplasm
of the epidermis. Although primary EMPD typically develops in apocrine gland-bearing
areas, it rarely develops in non-apocrine gland-bearing areas such as the face, back, arms
and legs [5,6]. Cases of multiple ectopic EMPD have also been reported [24]. Ectopic
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EMPD appears to be more common among Asian patients [6]. There is no clinical or
histological difference between ectopic EMPD and classic (non-ectopic) primary EMPD
except for the location [5,6]. Secondary EMPD is defined by primary EMPD-like lesions
that develop from the epidermotropic spread of malignant cells or direct extension from an
underlying internal neoplasm, such as colorectal carcinoma and urothelial carcinoma [6,25].
Because the treatment strategy and prognosis for primary secondary EMPD differ, accurate
diagnosis based on detailed histopathological evaluation is required. Previously, Wilkinson
et al. proposed vulvar EMPD classification as either primary or secondary EMPD, with
three subtypes for each classification [26]. Primary EMPD is subdivided into intraepithelial
cutaneous Paget disease in situ as the usual type, intraepithelial cutaneous Paget disease
with invasion, and intraepithelial cutaneous Paget disease as a manifestation of underlying
skin-appendage adenocarcinoma [26]. Secondary EMPD is subdivided into Paget disease
of anorectal origin, Paget disease of urothelial origin, and Paget disease of other origin [26].
This proposed classification is useful to organize the various types of EMPD and avoid
potential confusion (Table 1).

Table 1. Proposed classification of vulvar Paget disease [26].

Primary Vulvar Paget Disease,
a Primary Cutaneous Neoplasm Secondary Vulvar Paget Disease

Paget disease as a primary intraepithelial
neoplasm (carcinoma in situ) Paget disease secondary to anal or rectal adenocarcinoma

Paget disease as an intraepithelial neoplasm
with invasion Paget disease secondary to urothelial neoplasm

Paget disease as a manifestation of an underlying primary
adenocarcinoma of a skin appendage or a subcutaneous

vulvar gland

Paget disease secondary to adenocarcinoma or
related tumors of other sites

2.4. Histopathology

Histopathological examination of EMPD reveals the presence of Paget cells in the
epidermis, which are characterized by atypical large cells with abundant, clear, and some-
times eosinophilic cytoplasm in hematoxylin and eosin staining [27]. The cells are present
singly or form clusters. In some cases, distinction from Bowen’s disease or melanoma can
be difficult without use of immunohistochemical studies [28]. Tumor cells may be pig-
mented, or there can be colonization of the involved epidermis by non-neoplastic dendritic
melanocytes [29]. The epidermis of EMPD often shows acanthosis with hyperkeratosis,
parakeratosis, or ulceration [30]

Paget cells, irrespective of whether primary or secondary EMPD, are usually positive
for the diastase-periodic acid-Schiff (PAS) reaction, mucicarmine, and zirconyl hematoxylin,
indicating the presence of neutral mucopolysaccharides. Immunohistochemical studies are
essential for accurate diagnosis of EMPD, especially for differentiating primary EMPD from
secondary EMPD. Secondary EMPD frequently develops from colorectal carcinoma and
urothelial carcinoma [31]. Primary EMPD is positive for CEA, with a positive rate of 84.2–
98.9% [32,33]. However, both colorectal carcinoma and urothelial carcinoma may also show
positive staining for CEA [34,35]. The most useful marker for excluding the possibility
for secondary EMPD arising from colorectal carcinoma and urothelial carcinoma is gross
cystic-disease fluid protein-15 (GCDFP-15), which is usually negative for these lesions,
whereas GCDFP-15 is sometimes positive for primary EMPD. However, the positive rate of
GCDFP-15 in primary EMPD has been reported to be as little as 30.0–52.6%, and substantial
cases of primary EMPD show negative staining of GCDFP-15 [32,36,37]. The combination
of CK7 and CK20 staining is also crucial in distinguishing primary EMPD and secondary
EMPD [31]. Whereas primary EMPD typically shows CK7+/CK20-, secondary EMPD
from colorectal carcinoma typically shows CK7-/CK20+. However, although relatively
rare, cases of primary EMPD with positive CK20 staining and cases of secondary EMPD
developed from colorectal carcinoma with positive CK7 or negative CK20 staining have
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also been reported [38–40]. Meanwhile, secondary EMPD arising from urothelial carcinoma
typically shows CK7+/CK20+ [31,41]. However, cases of secondary EMPD developed
from urothelial carcinoma showing negative CK20 staining have also been reported [42],
suggesting that the combination of CK7/CK20 staining is not an absolute method to
discriminate primary from secondary EMPD. As for other markers, CDX-2, an intestinal
cell marker, and uroplakin II and III, urothelial cell markers, could be also useful for
the discrimination: both are usually negative for primary EMPD [40,43–45]. Collectively,
comprehensive evaluation using multiple markers, including CK7/20, GCDFP-15, CDX-
2, and uroplakin II and III, is required for accurate discrimination of primary EMPD
and secondary EMPD. The microscopic morphology and distribution of tumor cells in
melanoma and Bowen disease also sometimes resemble EMPD, and cases of Bowen disease
resembling EMPD are known as Pagetoid Bowen disease [46,47]. Whereas melanoma cells
are typically positive for S-100, HMB-45, and Melan-A, and atypical keratinocytes of Bowen
disease are typically positive for p63, Paget cells in EMPD are usually negative for all of
these molecules [47–49]. In addition, negative staining of PAS and CEA in melanoma and
Bowen disease tumor cells also aid in distinguishing these diseases from EMPD.

2.5. Pathogenesis

Some previous studies involving genomic analyses in EMPD lesions reported somatic
mutations in various genes, including TP53, ERBB, NRAS, BRAF, PIK3CA, and AKT1
genes [50,51]. Ishida et al. conducted genetic analyses of 87 EMPD lesions and their exome
analysis identified ERBB2, ERBB3, KMT2C, TP53, PIK3CA, NUP93, AFDN, and CUX1
as likely driver mutations [52]. Their copy-number alteration analysis showed regions
spanning CDKN2A as recurrently deleted and ERBB2 as recurrently amplified and that
greater copy-number alteration load correlated with high frequency of recurrence [52].
Frequent gene alternations in ERBB2, RAS, RAF, AKT1, and PIK3C in EMPD lesions
detected in previous studies suggested that HER2, which is encoded by ERBB2, and its
downstream signaling, including RAS/RAF-MEK-ERK pathway and PI3K-AKT-mTOR
pathway, may play important roles in the pathogenesis of EMPD in many cases. Takeichi
et al. also analyzed genomic alteration in 48 patients with EMPD and identified FOXA1
mutations, a GAS6–FOXA1 fusion gene, and somatic hotspot mutations in the FOXA1
promoter region in 11 of the 48 patients [53]. They also revealed that FOXA1 expression
was strongly expressed in Paget cells in all of the EMPD samples and was associated with
estrogen receptor (ER) expression [53]. Given that FOXA1 assists the transcriptional activity
of the ER and may be involved cooperatively in the tumorigenesis of breast cancer, the
FOXA1-ER axis may also play crucial roles in EMPD development and progression in some
cases [54].

As for molecular expression in EMPD lesions, multiple studies have demonstrated
HER2 overexpression in EMPD lesions, which was associated with amplified ERBB2 [55,56].
These HER2-positive EMPD cases conferred a more aggressive biology [57]. In addition,
Tanaka et al. demonstrated that around 90% of patients with EMPD showed no difference
in HER2 overexpression and ERBB2 gene amplification between primary lesions and lymph
node (LN) metastasis, indicating that targeting therapies for HER2 may be effective for
the treatment of both primary and metastatic lesions [58]. Lin et al. used microarray
analysis and identified that expressions of ERBB4, PRLR, TCF3, PIK3R3, SULT1A1, and
TCF7L1 were significantly overexpressed in EMPD lesions [59]. Immunohistochemical
studies also confirmed the overexpression of PRLR, a prolactin (PRL) transmembrane
receptor, interacting with PRL to activate downstream signaling in breast cancer [59,60].
Therefore, targeting therapies for the PRL-PRLR axis might be an effective EMPD therapy.
Although most EMPD cases exhibit low expression of estrogen receptor (ER), EPMD
shows a high androgen receptor (AR)-positive rate at 54–90%, and AR expression was
stronger in invasive EMPD than in situ EMPD [61–63], indicating that AR signaling may
be involved in the EMPD progression and that blockade of AR signaling might be another
effective therapy for EMPD. Chang et al. immunohistochemically evaluated expression
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of CXCR4 and CXCR7 in 92 EMPD lesions [64]. CXCR4 and CXCR7 share the same
chemokine ligand, CXCL12, and have been reported to play important roles in tumor
growth, angiogenesis, and metastases in various cancer, such as lung and breast cancer [64].
They demonstrated that high expression of CXCR4 and CXCR7 were both correlated with
regional LN metastases and presence of lymphovascular invasion, and high expression
of CXCR7 also correlated with the depth of invasion. Therefore, both CXCR4 and CXCR7
can be used as biomarkers for prediction of the aggressiveness of EMPD, and therapies
targeting CXCR4 and CXCR7 may be helpful to prevent EMPD progression [64].

There have been multiple studies regarding the immune environment in EMPD. Reg-
ulatory T cells (Tregs), which show FoxP3 expression; suppress the activation of other
immune cells, including effector T cells; and play a crucial role in immune evasion in vari-
ous malignant tumors. A previous study demonstrated that the number of CD4+ cells and
CD8+ cells as well as the CD8+/FoxP3+ ratio were significantly decreased in the epidermis
of vulvar EMPD compared with healthy controls, whereas the stromal compartment was
highly infiltrated by various immune cells, including T cells and myeloid cells, suggesting
immunocompromised environment in the epidermis of EMPD lesions [65]. The authors
speculate that the immune cells may be unable to penetrate the epidermis to clear Paget
cells [65]. Press et al. analyzed FoxP3+ cells at the dermal–epidermal junction in vulvar
EMPD and found that both nonrecurrent and recurrent cases with positive surgical margin
had more FoxP3+ cells than those with negative surgical margin, suggesting that increased
Tregs may be associated with more extensive EMPD cases, and these Tregs might promote
survival and subclinical spread of Paget cells along the epidermis [66]. Macrophage are
other immune cells that significantly regulate immune response to tumor. Fujimura et al.
reported that large numbers of CD163+ M2 macrophages and metalloproteinase (MMP)-9+

cells were detected in invasive but not in situ EMPD lesions, suggesting that an increased
number of MMP-9+ cells may be associated with CD163+ M2 macrophages and may be
involved in the progression of invasive EMPD [67]. Given that aminobisphosphonate
has been reported to decrease pro-MMP-9 and may abrogate the induction of CD163+

M2 macrophages in the tumor microenvironment, bisphosphonates might be effective for
the prevention of not only bone metastasis but also disease progression in patients with
invasive EMPD [68,69]. Receptor activator of nuclear factor κB ligand (RANKL) and its
receptor RANK have multiple divergent effects in immunity; they not only activate T-cell
priming but also promote Treg generation, which may induce tolerance against tumor
antigens [70,71]. Kambayashi et al. demonstrated that expressions of RANKL and MMP-7,
which cleaves RANKL to release a soluble form of RANKL (sRANKL), in EMPD lesions
were higher than in non-lesional skin [72]. In contrast, RANK was mainly expressed by
CD163+ Arg1+ CD206+ M2 macrophages, suggesting that the sRANKL released from Paget
cells may stimulate these M2 macrophages via RANK [72]. It has also been reported that
most of the CD163+ M2 macrophages expressed CCL17 in EMPD lesions [73]. CCL17
attracts CCR4-expressing cells, which are mainly T cells, and CCR4 is highly expressed in
effector Tregs, characterized by high expression of FoxP3 [74]. Consistently, Foxp3+ cells
have been shown to surround CD163+ M2 macrophages, indicating that M2 macrophages
stimulated by RANKL/RANK signaling might recruit effector Tregs into the tumor mi-
croenvironment of EMPD [73]. Therefore, denosumab, which is an anti-RANKL antibody
and is currently approved for use to treat bone metastases, could be a potential treatment
for advanced EMPD lesions.

Recent clinical trials have revealed that immune checkpoint inhibitors, including
anti-PD-1/PD-L1 antibodies and anti-CTLA4 antibodies, improved survival of patients
with various malignancies, such as melanoma and renal cell carcinoma [75–77]. PD-L1/PD-
L2 expression is known to correlate with the anti-tumor response of anti-PD-1/PD-L1
antibodies [78–80]. However, Karpathiou et al. conducted immunohistochemical studies of
41 patients with EMPD and showed that PD-L1 was not expressed by any tumor cells or the
associated lymphocytes, although dense T-cell infiltration was observed [81]. Pourmaleki
et al. also demonstrated very focal expression of PD-L1 and no expression of PD-L2 in
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EMPD lesions [82]. They revealed high expression of B7 family members B7-H13 and
B7-H14 in EMPD lesions, indicating that targeting therapies for these molecules might be
effective for EMPD treatment [82]. In contrast, Mazuo et al. demonstrated that PD-L1 was
expressed in tumor cells in 3 of 21 (14%) EMPD cases and in tumor-infiltrating immune
cells in 15 of 21 (71%) EMPD cases [83]. They also showed that PD-1 was expressed in the
tumor-infiltrating immune cells in all cases, although the density of PD-1 and PD-L1 in
the tumor did not correlate with any clinical data, including overall survival (OS), disease-
specific survival, and time to metastasis [83]. Recently, Kawaguchi et al. also revealed
that PD-L1 and PL-L2 were expressed in tumor cells in 13 of 47 (27.7%) EMPD cases and
21 of 47 (44.7%) EMPD cases, respectively [84]. In this study, both PD-L1 and PD-L2
expression, as well as low CD8+ tumor-infiltrating T-cell (TIL) numbers, were associated
with shorter postoperative recurrence-free survival, suggesting that the expression of PD-
L1/PD-L2 in tumor cells may be a factor for worse prognosis [84]. The discrepancy of
PD-L1 and PD-L2 expression between each study may be explained by the different cut-off
values provided, differences in used antibody clones, and difference of the ratio of invasive
cases [83,84]. It has been reported that the status of high microsatellite instability (MSI-H) is
another predictor for better anti-tumor response from anti-PD-1 antibodies [85]. Although
germline mutations in mismatch repair genes, such as MLH1 and MSH2, which may be
associated with microsatellite instability, were found in some EMPD patients, previous
studies have reported that MSI-H status was not observed in most EMPD cases [86,87].
A review for immune checkpoint inhibitors in vulvar neoplasms including EMPD was
recently reported [88].

2.6. Patient Evaluation

EMPD is associated with increased risk of other malignancies [3]. Ghazawi et al.
demonstrated that 87 (16%) of 544 EMPD patients had at least one additional invasive
malignancy, and more male patients with EMPD had association with additional malig-
nancy [3]. Common sites of the associated malignancies were the colon, rectum, prostate,
and bladder; therefore, consideration of screening for internal malignancies might be re-
quired when EMPD is diagnosed. However, a recent population study with age-matched
control showed no increased risk of associated malignancies in noninvasive primary vulvar
EMPD patients, indicating that risk of other malignancies have been overestimated in large
elderly population of EMPD patients [89,90]. From this finding, the authors suggest that
routine screening for other malignancies in patients diagnosed with primary noninvasive
vulvar EMPD may not be needed.

As for the prognostic factors of EMPD, Ito et al. conducted a retrospective analysis
of 35 EMPD patients and demonstrated that the presence of a nodule on the primary
lesion, clinically palpable lymph nodes, the level of tumor invasion, and lymph node
metastases were significant factors for the prognosis [91]. In contrast, Preti et al. analyzed
122 vulvar EMPD patients and reported that the cancer-specific survival at 120 months was
100% for intraepithelial and microinvasive (≤1 mm) vulvar EMPD but 31% for invasive
(>1 mm) vulvar EMPD [92]. Similarly, van der Linden et al. analyzed 113 patients with vul-
var EMPD and demonstrated that the 5-year disease-specific survival rate was greater than
98% in noninvasive and microinvasive EMPD but was only 50% and significantly worse
in invasive EMPD. Therefore, microinvasion may not significantly affect the prognosis of
EMPD patients [93].

Sentinel lymph node biopsy (SLNB) is a surgical procedure used to determine whether
primary tumor has spread to regional LNs. The role of SLNB in EMPD has not been well
established, and most previous reports regarding SLNB in EMPD were case reports or ret-
rospective studies with relatively small patient numbers [94–96]. Fujisawa et al. conducted
a multicenter retrospective study for invasive EMPD patients who underwent SLNB [7].
They found that the positive rate of SLNB in patients with invasive EMPD without lym-
phadenopathy was 15%, and the independent factors associated with the positive rate was
invasion into the reticular dermis or deeper and presence of lymphovascular invasion [7].
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From these results, they recommend SLNB with primary tumor resection for invasive
EMPD patients without lymphadenopathy, although the results of SLNB did not influence
survival [7]. In contrast, microinvasion may not be an indication of SLNB, as multiple
studies showed that the prognosis of microinvasive EMPD was comparable with noninva-
sive EMPD [97]. However, it is often difficult to clinically evaluate the accurate invasion
level of EMPD without histopathology obtained through primary tumor resection [95]. In
addition, although rare, cases of microinvasive EMPD with lymph node metastases have
been reported [98]. In some previous studies, LN metastases were also detected using
SLNB in patients with microinvasive EMPD [94–96]. Although there has been no evidence
showing that SLNB influences prognosis in EMPD patients, SLNB would provide potential
prognostic information. Therefore, given that SLNB is a relatively safe procedure [7,98],
simultaneous SLNB with primary tumor resection might be worth considering in EMPD
cases with any clinical findings suspected of invasion, including microinvasion, such as
small ulceration and slightly elevated plaques.

2.7. Staging

Although EMPD usually appears as carcinoma in situ, it sometimes becomes invasive
and fatal. However, a TNM staging system for invasive EMPD has yet to be established.
In a multicenter retrospective study, Ohara et al. analyzed 301 patients with invasive
EMPD [99]. The factors associated with survival were tumor thickness, lymphovascular
invasion, number of LN metastases, and distant metastases, and from the results, they
proposed the TNM and stage classification for EMPD (Table 2) [99].

Table 2. Proposed TNM and stage classification system for extramammary Paget’s disease [99].

TNM

0 1 2

T Tumor in situ Tumor thickness ≤ 4 mm AND
no lymphovascular invasion

Tumor thickness > 4 mm OR
lymphovascular invasion

n No LN metastasis 1 LN metastasis 2 or more LN metastases

M No distant or LN metastasis beyond
regional LN basin

Distant organ metastasis or LN
metastasis beyond regional LN basin (−)

Staging

T n M
I 1 0 0
II 2 0 0

IIIa Any 1 0
IIIb Any 2 0
IV Any Any 1

In this study, patients with stage IIIa (1 LN metastasis) EMPD exhibited higher than
80% of the 5-year survival rate and showed comparable survival curve to patients with
stage II, indicating that early lymphatic spread might be controlled with surgical-based
treatment. On the other hand, once the tumor has spread to two or more LNs (stage
IIIb), the prognosis was poor, and the 5-year survival rate dropped to 40% [99]. Therefore,
establishment of effective adjuvant therapies for stage IIIb patients is needed to improve
the poor survival.

2.8. Evidence of Treatment

Recently, an updated version of the original Cochrane Review was published [100]. In
this review, authors searched for randomised controlled trials and well-designed nonran-
domised studies that compared different interventions in patients with vulvar EMPD [100].
However, none met the criteria, and most of the studies were retrospective data analy-
ses [100]. Thus, there is a lack of a clear clinical evidence base for any EMPD treatment,
and most of the treatments described below are based on previous retrospective studies
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and case reports. Therefore, further clinical studies of a high quality are needed to improve
EMPD treatment in the future.

2.9. Treatment for Primary Local Lesions
2.9.1. Surgical Treatment

Wide local excision (WLE) has long been regarded as the standard for management of
EMPD. Due to the multifocal nature and discontinuous subclinical extension of Paget’s
cells, most previous reports had recommended a 2 to 5 cm margin of normal skin when
performing WLE [101–103]. However, Murata et al. analyzed 46 patients with EMPD
who were surgically treated with a 1 cm margin and found that the clinically determined
border of well-defined lesions of EMPD corresponded well to the histopathologic bor-
der, with the microscopic gap between the histopathological and clinical borders being
0.334 ± 1.183 mm [104]. In another study, 5 of 66 patients who underwent curative surgical
excision developed local recurrence, but the surgical margin (≤2 cm or >2 cm) was not cor-
related with local recurrence [105]. These results suggest that a 1 to 2 cm is adequate for the
surgical margin in WLE for EMPD treatment. While WLE remains the treatment of choice,
the Mohs micrographic surgery (MMS) technique has gained popularity since its develop-
ment in the late 1990s due to its improved recurrence rate [103]. MMS allows surgeons to
microscopically examine the whole tumor margin intraoperatively [103]. However, because
EMPD typically presents as a large skin lesion, MMS may be much more expensive and
time consuming than WLE for such large lesions. To shorten time taken for the procedure
of MMS, peripheral MMS, in which the periphery of the tumor is marked and excised until
a clear margin is achieved, and its modified method have been developed [106,107].

As EMPD sometimes shows an ill-defined border or extends beyond the clinical
borders, mapping biopsy has been frequently used to reduce the rate of positive surgical
margin [108]. For evaluating the usefulness of the mapping biopsy in EMPD, Kaku-Ito at
el performed a retrospective study of 133 patients with 150 primary EMPD lesions [109].
In this study, only 1.6% of mapping biopsy specimens from well-defined EMPD were
positive. Moreover, 4.6% of mapping biopsy specimens from ill-defined EMPD were
positive, whereas all specimens taken from sites of 2 cm or more from the clinical border
were negative. From these results, they suggested that mapping biopsy is not required
for well-defined EMPD or when 2-cm margins can be achieved. They also recommended
the surgical margin to be 1 cm and 2 cm for well-defined EMPD and ill-defined EMPD,
respectively. In contrast, multiple studies of patients with vulvar EMPD showed that
positive margin was not associated with recurrence rate or overall survival (OS) [110–113].
This result may be explained, at least partially, by potential development of multicentric
lesions in EMPD. Therefore, although negative margin would be favorable rather than
positive margin, consideration for limiting the extent of resection is needed for functional or
cosmetic preservation, especially in cases with resection of the urethra or anus. Irrespective
of whether it is a positive or negative margin, long-term follow-up and careful examination
are necessary.

2.9.2. Nonsurgical Treatment

In cases where surgery cannot be applied for reasons such as the patient’s intentions,
poor general condition, or coexisting disorders, several alternative nonsurgical treatments,
like radiotherapy, topical imuquimod (IMQ) cream, and photodynamic therapy (PDT), can
be selected.

2.9.3. Radiation Therapy

Multiple case reports demonstrated that radiation therapy was effective for primary
EMPD lesions [114,115]. Hata et al. retrospectively analyzed 41 EMPD patients who
underwent radiation therapy with total median dose of 60 Gy and demonstrated that the
5-year local progression-free rate was 82% [116]. In addition, no adverse events of grade 3
or more were observed, indicating that radiation therapy is safe and effective for primary
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EMPD lesions [116]. Given the relatively low recurrence rate, we suggest that radiotherapy
should be considered as the first-choice alternative therapy to surgery. Hata et al. also
analyzed 21 EMPD patients who underwent radiation therapy as postoperative adjuvant
therapy and found that no patients showed local recurrence at a median follow-up period
of 38 months, suggesting that radiation therapy may be effective as not only curative intent
but also postoperative adjuvant therapy [117].

2.9.4. Topical Imiquimod (IMQ) Cream

IMQ is a synthetic ligand of toll-like receptor 7 that has been shown to exert antitumor
effects [118]. Topical 5% IMQ cream has already been approved by the US Food and Drug
Administration for treatment of superficial basal cell carcinoma and actinic keratosis and
has shown significant antitumor effects [118]. Previous reports also revealed antitumor
response induced by topical IMQ in EMPD cases, and van et Linden et al. revealed that
the numbers of CD8+ cells and the ratio of CD8/FoxP3 in the epidermis of vulvar EMPD
were increased after IMQ treatment, suggesting that IMQ may induce a shift toward
effective anti-tumor immune responses [65]. Sawada et al. prospectively evaluated topical
application of IMQ 5% cream for EMPD and showed that the response rate to IMQ 5%
cream for nine patients with EMPD was 100%, with 5 (56%) having achieved complete
response (CR) [119]. However, three of five (60%) CR cases recurred after a long duration
of CR. Therefore, although topical imiquimod is an alternative therapeutic option, long-
term follow-up is needed to monitor recurrence. Machida et al. conducted a systemic
literature search for vulvar EMPD treated with IMQ. In this research, 2-, 4-, and 6-month
cumulative CR rates were 9.8%, 31.1%, and 71.6%, respectively, suggesting that response to
IMQ treatment might be time dependent. Thus, they recommended the treatment duration
to be 6 months. They also revealed that age, disease status (initial treatment or treatment
for recurrence), and treatment frequency were not associated with CR rates. From these
results, IMQ should be considered, especially for EMPD patients who have recurrence after
multiple surgical resections [120]. Although there are some reports regarding response to
IMQ in EMPD [119–121], it remains unclear whether response to IMQ treatment differs by
gender or body region. IMQ cream might also be useful as a neo-adjuvant therapy to reduce
the tumor size prior to surgery, resulting in less cosmetic and functional impairment [122].
However, caution is warranted because a retrospective study demonstrated that initial
topical therapies, including IMQ cream, prior to subsequent surgery significantly increased
recurrence rate [123]. Further studies are needed to better understand the features of
outcomes when topical IMQ is applied in EMPD cases.

2.9.5. Photodynamic Therapy

Photodynamic therapy (PDT) is a noninvasive treatment utilizing photoreactive drugs,
such as aminolevulinic acid, which are selectively taken up by tumor cells. The involved
area is then exposed to the appropriate wavelength of light, creating toxic free radicals that
destroy tumor cells in the process. Although multiple cases showing antitumor response
with PDT have been reported, overall results suggest that PDT may not be a curative
treatment but is more beneficial to be used as a palliative treatment to reduce symptoms
associated with EMPD lesions [18,124,125]. The side effects of PDT include pain and
photosensitivity, which could be severe in some cases [126].

2.10. Treatment for Regional LN Metastases

Although most EMPD cases display in situ lesions, dermal invasion may develop,
which is frequently associated with regional LN metastases. LN dissection is a standard
form of management for regional LN metastases in EMPD, although there is a lack of
evidence showing that the LN dissection significantly improves overall survival in such
patients. Tsutsui et al. analyzed patients with metastatic EMPD who underwent LN
dissection, and their multivariate analysis revealed that the number of metastatic LNs
was an independent prognostic factor for overall survival [127]. The 5-year survival rate
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was 100% and 19.1% in patients with two or less LN metastases and with three or more
LN metastases, respectively. They also found that, in patients with three or more LN
metastases, the 5-year survival rate after adjuvant radiation therapy was better than that
after surgery alone, indicating that adjuvant radiation therapy for EPMD cases with three
or more regional LN metastases may improve the prognosis [127].

In addition to radiation therapy for primary lesions, Hata et al. analyzed the outcomes
of eight EMPD patients with pelvic and inguinal LN metastasis, representing a total of 43
metastatic LNs, who underwent radiation therapy at a total medial dose of 59.4 Gy [128].
Of the 43 metastatic LNs, only one showed progression at the median follow-up time
of 22 months, and the 2-year local control rates of all metastatic LNs were 98%. From
the good local control rate, radiation therapy for regional metastatic LNs might offer a
curative treatment alternative to surgery and should be considered as a palliative therapy
for advanced EMPD patients in whom surgical treatment is not applied.

2.11. Treatment for Distant Metastases

EMPD patients with distant metastases exhibit poor prognosis. Although conventional
chemotherapies have been used for a long time in the treatment of distant metastases,
there has been no prospective study showing improved overall survival with conventional
chemotherapies. Hashimoto et al. conducted retrospective studies and compared the
outcomes of patients with and without chemotherapy [129]. Although patients treated with
conventional chemotherapies showed improved progression-free survival (PFS), OS was
comparable between the two groups in their study [129]. Recent basic and clinical studies
revealed multiple factors associated with EMPD as described above, and these factors could
lead to new therapeutic strategies. Fukuda et al. reviewed potential treatments as well as
current therapeutic approaches of advanced EMPD, including its pathogenesis [130].

2.11.1. Chemotherapies

Although several chemotherapeutic regimens have been proposed, no standardized
treatment has been established. Among the regimens, docetaxel monotherapy and low-
dose 5-fluoruuracil (5-FU)/cisplatin (FP) therapy have been frequently used. Yoshino et al.
conducted a multicenter, retrospective study to evaluate the efficacy of docetaxel as a first-
line chemotherapy for 13 metastatic EMPD patients [131]. The disease control rate (DCR)
was as high as 83%, and the median progression-free survival (mPFS), median overall
survival (mOS) and 1-year OS were 7.1 months, 16.6 months, and 75.0%, respectively [131].
Tokuda et al. retrospectively examined 22 patients with advanced EMPD who received FP
therapy and showed that the response rate (RR), mPFS, and mOS were 59%, 5.2 months,
and 12 months, respectively [132]. Kato et al. also retrospectively analyzed eight patients
with multiple metastases who were treated with FP therapy and nine patients who chose
best supportive care [133]. The RR, DCR, mPFS, and mOS in patients treated with FP
therapy was 50%, 75%, 6.2 months, and 19.4 months, respectively [133]. Compared with
patients who received best supportive care, the mOS of the patients treated with FP
therapy showed a trend towards a longer mOS, although not significant [133]. Collectively,
these results suggested that the efficacy of both docetaxel monotherapy and FP therapy
appeared to be comparable. Whereas myelosuppressive adverse events with grade 3 or 4
are sometimes observed in docetaxel monotherapy, FP therapy usually requires repeated
hospitalization [131]. Therefore, therapy selection may be dependent on the patient’s
characteristics and condition, such as age, coexisting disorders, and social circumstances.

TS-1 is an oral chemotherapeutic drug consisting of tegaful (a prodrug of 5-FU),
gimeracil, and oteracil potassium [134]. Efficacy of TS-1 monotherapy has also been
reported in small number of cases [135]. Kato et al. reported two cases of advanced
EMPD in which TS-1 monotherapy was effective as a second line after docetaxel treatment
failure [136]. It has been reported that TS-1 plus docetaxel exhibit synergistic antitumor
effects because docetaxel reduces 5-FU metabolites, resulting in increased 5-FU [137].
TS-1 has also been used in combination with docetaxel, and several case reports have
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demonstrated the efficacy of this combination therapy [138,139]. Recently, Matsushita et al.
retrospectively analyzed 12 patients with metastatic EMPD and showed that the RR, mPFS,
and mOS was 91.7%, 13.5 months, and 27.7 months, respectively [140]. This result was
superior to the studies for docetaxel monotherapy and FP therapy [131–133]. Notably, one
patient with liver metastasis who was refractory to docetaxel monotherapy responded to
TS-1/docetaxel combination therapy and achieved complete response. Therefore, TS-1 plus
docetaxel therapy might be more effective than docetaxel monotherapy and FP therapy,
which have most commonly been used for metastatic EMPD.

As for other regimens, Oashi et al. described the efficacy of FECOM therapy, which
consists of epirubicin, mitomycin C, vincristine, carboplatin, and 5-fluorouracil, in the
management of seven patients with advanced EMPD and showed that the RR, mPFS, and
mOS were 57%, 6.5 months, and 9.4 months, respectively [141]. Hirai et al. analyzed
the outcome of PET therapy, which consists of cisplatin, epirubicin and paclitaxel, in five
metastatic EMPD patients, and showed that the RR, mPFS, and mOS were 80%, 8 months,
and 20 months, respectively [142]. Although these studies indicated possible efficacy of
FECOM or PET therapies, both studies comprised only small number of patients; thus,
further studies are required for confirmation of their findings.

2.11.2. Anti-HER2 Antibody Therapy

As described above, HER2 overexpression is frequently found in EMPD lesions, and
HER2 may play crucial roles in the development and progression of EMPD in cases of
HER2-positive tumors. Indeed, multiple cases of HER2-positive advanced EMPD have
been reported that have shown the antitumor effects of anti-HER2 antibody, trastuzumab,
monotherapy, or trastuzumab combined with other chemotherapies, such as paclitaxel
or carboplatin [57,143–148]. Most of these cases showed PFS of longer than 12 months,
suggesting that anti-HER2 antibody is a promising therapy for advanced EMPD. A phase
II study of trastuzumab with docetaxel for HER2-positive unresectable or metastatic EMPD
(UMIN00002311) has been conducted, but the results are yet to be published.

2.11.3. Hormonal Therapy

Invasive EMPD frequently shows high expression of androgen receptor (AR), in-
dicating that AR signaling may be involved in EMPD progression, as described above.
Accordingly, a case has been reported where combined androgen blockade therapy with
bicalutamide and leuprolide acetate (LH-RH agonist), which were used for the treatment
of prostate cancer, also improved multiple bone metastases of EMPD [149]. In a case of
metastatic EMPD and metastatic prostate cancer with strong ER expression, two kinds of
hormonal therapy were used: the anti-estrogen tamoxifen and the anti-androgen bicalu-
tamide [150]. All of the metastatic lesions remained stable for 2 months after initiation
of dual hormonal therapy and performance status was well maintained for 17 months,
indicating that the hormonal therapies might have been beneficial for the metastases of
EMPD in this case [150].

2.11.4. Immune Checkpoint Therapy

Although EMPD lesions generally lack better predictors of tumor response with
immune checkpoint inhibitors, such as high PD-L1/L2 expression and presence of MSI-H
status, that does not mean that there would be poor anti-tumor effect from checkpoint
inhibitors in all EMPD cases. Indeed, a case of metastatic EMPD with a durable response
from a combination treatment of ipilimumab and nivolumab has been recently reported,
although this case also showed no expression of PD-L1 or PD-L2 [151]. Further studies of
advanced EMPD cases treated with checkpoint inhibitors are needed to evaluate the efficacy.
Currently, a clinical trial of nivolmab and ipilimumab for treatment of rare malignancies,
including EMPD (NCT02834013), is ongoing [88].
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3. Conclusions

We reviewed the epidemiology, clinical presentation, classification, histopathology,
pathogenesis, patient evaluation staging, and treatment of EMPD with a particular focus
on recent developments. Recent basic and clinical studies provide new insights into the
molecular mechanism and associated factors of EMPD development and progression.
Most EMPD cases are usually diagnosed as carcinoma in situ; however, once metastases
occur, EMPD frequently displays more aggressive features. Although several regimens
have been proposed for the treatment of metastatic EMPD, the efficacy of conventional
chemotherapies is limited. Therefore, novel therapies based on the recent basic and clinical
studies that shed light on our understanding of EMPD’s pathogenesis should be developed.

Author Contributions: Conceptualization, S.I. and Y.N.; writing—original draft preparation, S.I.;
writing—review and editing, Y.N.; supervision, Y.N. Both authors have read and agreed to the
published version of the manuscript.

Funding: This research received no funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Acknowledgments: We thank Thomas D. Mayers of the University of Tsukuba Medical English
Communications Center for English editing of this manuscript.

Conflicts of Interest: The authors have no conflict of interest to declare.

References
1. Siesling, S.; Elferink, M.A.; van Dijck, J.A.; Pierie, J.P.; Blokx, W.A. Epidemiology and treatment of extramammary Paget disease

in the Netherlands. Eur. J. Surg. Oncol. 2007, 33, 951–955. [CrossRef] [PubMed]
2. Herrel, L.A.; Weiss, A.D.; Goodman, M.; Johnson, T.V.; Osunkoya, A.O.; Delman, K.A.; Master, V.A. Extramammary Paget’s

disease in males: Survival outcomes in 495 patients. Ann. Surg. Oncol. 2015, 22, 1625–1630. [CrossRef]
3. Ghazawi, F.M.; Iga, N.; Tanaka, R.; Fujisawa, Y.; Yoshino, K.; Yamashita, C.; Yamamoto, Y.; Fujimura, T.; Yanagi, T.; Hata, H.;

et al. Demographic and clinical characteristics of extramammary Paget’s disease patients in Japan from 2000 to 2019. J. Eur. Acad.
Dermatol. Venereol. 2021, 35, e133–e135. [CrossRef] [PubMed]

4. Karam, A.; Dorigo, O. Treatment outcomes in a large cohort of patients with invasive Extramammary Paget’s disease. Gynecol.
Oncol. 2012, 125, 346–351. [CrossRef] [PubMed]

5. Scarbrough, C.A.; Vrable, A.; Carr, D.R. Definition, Association with Malignancy, Biologic Behavior, and Treatment of Ectopic
Extramammary Paget’s Disease: A Review of the Literature. J. Clin. Aesthet. Dermatol. 2019, 12, 40–44.

6. Sawada, Y.; Bito, T.; Kabashima, R.; Yoshiki, R.; Hino, R.; Nakamura, M.; Shiraishi, M.; Tokura, Y. Ectopic extramammary Paget’s
disease: Case report and literature review. Acta Derm. Venereol. 2010, 90, 502–505. [CrossRef] [PubMed]

7. Fujisawa, Y.; Yoshino, K.; Kiyohara, Y.; Kadono, T.; Murata, Y.; Uhara, H.; Hatta, N.; Uchi, H.; Matsushita, S.; Takenouchi, T.; et al.
The role of sentinel lymph node biopsy in the management of invasive extramammary Paget’s disease: Multi-center, retrospective
study of 151 patients. J. Dermatol. Sci. 2015, 79, 38–42. [CrossRef]

8. Yin, S.; Xu, L.; Wang, S.; Feng, J.; Liu, L.; Liu, G.; Wang, J.; Zhan, S.; Zhao, Z.; Gao, P. Prevalence of extramammary Paget’s disease
in urban China: A population-based study. Orphanet. J. Rare. Dis. 2021, 16, 134. [CrossRef] [PubMed]

9. van der Zwan, J.M.; Siesling, S.; Blokx, W.A.; Pierie, J.P.; Capocaccia, R. Invasive extramammary Paget’s disease and the risk for
secondary tumours in Europe. Eur. J. Surg. Oncol. 2012, 38, 214–221. [CrossRef]

10. Zollo, J.D.; Zeitouni, N.C. The Roswell Park Cancer Institute experience with extramammary Paget’s disease. Br. J. Dermatol.
2000, 142, 59–65. [CrossRef]

11. Pierie, J.P.; Choudry, U.; Muzikansky, A.; Finkelstein, D.M.; Ott, M.J. Prognosis and management of extramammary Paget’s
disease and the association with secondary malignancies. J. Am. Coll. Surg. 2003, 196, 45–50. [CrossRef]

12. Funaro, D.; Krasny, M.; Lam, C.; Desy, D.; Sauthier, P.; Bouffard, D. Extramammary Paget disease: Epidemiology and association
to cancer in a Quebec-based population. J. Low. Genit. Tract Dis. 2013, 17, 167–174. [CrossRef]

13. Cheng, P.S.; Lu, C.L.; Cheng, C.L.; Lai, F.J. Significant male predisposition in extramammary Paget disease: A nationwide
population-based study in Taiwan. Br. J. Dermatol. 2014, 171, 191–193. [CrossRef]

14. Zhang, Z.; Zhang, X.; Deng, D.; Zhang, J.; Li, H.; Yu, X.; Kong, Y.; Yu, H.; Yao, Z. Cutaneous metastases from triple primary
extramammary Paget’s disease. J. Dtsch. Dermatol. Ges. 2020, 18, 1169–1172. [PubMed]

15. Kitajima, S.; Yamamoto, K.; Tsuji, T.; Schwartz, R.A. Triple extramammary Paget’s disease. Dermatol. Surg. 1997, 23, 1035–1038.
[CrossRef]

http://doi.org/10.1016/j.ejso.2006.11.028
http://www.ncbi.nlm.nih.gov/pubmed/17215101
http://doi.org/10.1245/s10434-014-4139-y
http://doi.org/10.1111/jdv.16868
http://www.ncbi.nlm.nih.gov/pubmed/32780877
http://doi.org/10.1016/j.ygyno.2012.01.032
http://www.ncbi.nlm.nih.gov/pubmed/22293043
http://doi.org/10.2340/00015555-0892
http://www.ncbi.nlm.nih.gov/pubmed/20814627
http://doi.org/10.1016/j.jdermsci.2015.03.014
http://doi.org/10.1186/s13023-021-01715-6
http://www.ncbi.nlm.nih.gov/pubmed/33731175
http://doi.org/10.1016/j.ejso.2011.12.008
http://doi.org/10.1046/j.1365-2133.2000.03242.x
http://doi.org/10.1016/S1072-7515(02)01619-8
http://doi.org/10.1097/LGT.0b013e31825f4b4f
http://doi.org/10.1111/bjd.12851
http://www.ncbi.nlm.nih.gov/pubmed/33112063
http://doi.org/10.1111/j.1524-4725.1997.tb00443.x


Curr. Oncol. 2021, 28 2981

16. Iwamoto, K.; Nakamura, Y.; Fujisawa, Y.; Okiyama, N.; Watanabe, R.; Ishitsuka, Y.; Maruyama, H.; Ishii, Y.; Fujimoto, M.
Depigmented extramammary Paget’s disease without histological dermal invasion identified by multiple inguinal and pelvic
lymph node metastases. Eur. J. Dermatol. 2018, 28, 387–388. [CrossRef]

17. Shepherd, V.; Davidson, E.J.; Davies-Humphreys, J. Extramammary Paget’s disease. BJOG Int. J. Obstet. Gynaecol. 2005, 112,
273–279. [CrossRef] [PubMed]

18. St Claire, K.; Hoover, A.; Ashack, K.; Khachemoune, A. Extramammary Paget disease. Dermatol. Online J. 2019, 25, 4. [CrossRef]
19. Simonds, R.M.; Segal, R.J.; Sharma, A. Extramammary Paget’s disease: A review of the literature. Int. J. Dermatol. 2019, 58,

871–879. [CrossRef]
20. Kato, J.; Horimoto, K.; Sato, S.; Minowa, T.; Uhara, H. Dermoscopy of Melanoma and Non-melanoma Skin Cancers. Front. Med.

2019, 6, 180. [CrossRef] [PubMed]
21. Nakamura, Y.; Fujisawa, Y. Diagnosis and Management of Acral Lentiginous Melanoma. Curr. Treat. Options Oncol. 2018, 19, 42.

[CrossRef]
22. Mun, J.H.; Park, S.M.; Kim, G.W.; Song, M.; Kim, H.S.; Ko, H.C.; Kim, B.S.; Kim, M.B. Clinical and dermoscopic characteristics of

extramammary Paget disease: A study of 35 cases. Br. J. Dermatol. 2016, 174, 1104–1107. [CrossRef]
23. Payapvipapong, K.; Nakakes, A.; Tanaka, M. Lava lake structure and cloud-like structureless area: New clues for diagnosing

extramammary Paget disease. J. Eur. Acad. Dermatol. Venereol. 2017, 31, e459–e461. [CrossRef]
24. Tsutsui, K.; Namikawa, K.; Mori, T.; Jinnai, S.; Nakama, K.; Ogata, D.; Takahashi, A.; Yamazaki, N. Case of multiple ectopic

extramammary Paget’s disease of the trunk. J. Dermatol. 2020, 47, e329–e331. [CrossRef]
25. Lloyd, J.; Flanagan, A.M. Mammary and extramammary Paget’s disease. J. Clin. Pathol. 2000, 53, 742–749. [CrossRef] [PubMed]
26. Wilkinson, E.J.; Brown, H.M. Vulvar Paget disease of urothelial origin: A report of three cases and a proposed classification of

vulvar Paget disease. Hum. Pathol. 2002, 33, 549–554. [CrossRef]
27. Sharma, P.; Waldman, A.; Xu, J.; Vleugels, F.R. An atypical case of ectopic extramammary Paget disease presenting on the lateral

neck. JAAD Case Rep. 2019, 5, 868–870. [CrossRef]
28. Chiba, H.; Kazama, T.; Takenouchi, T.; Nomoto, S.; Yamada, S.; Tago, O.; Ito, M. Two cases of vulval pigmented extramammary

Paget’s disease: Histochemical and immunohistochemical studies. Br. J. Dermatol. 2000, 142, 1190–1194. [CrossRef] [PubMed]
29. Vincent, J.; Taube, J.M. Pigmented extramammary Paget disease of the abdomen: A potential mimicker of melanoma. Dermatol.

Online J. 2011, 17, 13. [CrossRef] [PubMed]
30. McDaniel, B.; Brown, F.; Crane, J.S. Extramammary Paget Disease; StatPearls Publishing: Treasure Island, FL, USA, 2021.
31. Ohnishi, T.; Watanabe, S. The use of cytokeratins 7 and 20 in the diagnosis of primary and secondary extramammary Paget’s

disease. Br. J. Dermatol. 2000, 142, 243–247. [CrossRef]
32. Zhao, Y.; Gong, X.; Li, N.; Zhu, Q.; Yu, D.; Jin, X. Primary extramammary Paget’s disease: A clinicopathological study of 28 cases.

Int. J. Clin. Exp. Pathol. 2019, 12, 3426–3432. [PubMed]
33. Kang, Z.; Zhang, Q.; Zhang, Q.; Li, X.; Hu, T.; Xu, X.; Wu, Z.; Zhang, X.; Wang, H.; Xu, J.; et al. Clinical and pathological

characteristics of extramammary Paget’s disease: Report of 246 Chinese male patients. Int. J. Clin. Exp. Pathol. 2015, 8,
13233–13240.

34. Terada, T. Urinary bladder urothelial carcinoma with expression of KIT and PDGFRA and showing diverse differentiations into
plasmacytoid, clear cell, acantholytic, nested, and spindle variants, and into adenocarcinoma, signet-ring cell carcinoma, small
cell carcinoma, large cell carcinoma, and pleomorphic carcinoma. Int. J. Clin. Exp. Pathol. 2013, 6, 1150–1156. [PubMed]

35. Terada, T. An immunohistochemical study of primary signet-ring cell carcinoma of the stomach and colorectum: III. Expressions
of EMA, CEA, CA19-9, CDX-2, p53, Ki-67 antigen, TTF-1, vimentin, and p63 in normal mucosa and in 42 cases. Int. J. Clin. Exp.
Pathol. 2013, 6, 630–638.

36. McKee, P.H.; Hertogs, K.T. Endocervical adenocarcinoma and vulval Paget’s disease: A significant association. Br. J. Dermatol.
1980, 103, 443–448. [CrossRef] [PubMed]

37. Wang, Y.C.; Li, A.F.; Yang, S.H.; Ma, H.H.; Liang, W.Y. Perianal Paget’s Disease: The 17-Year-Experience of a Single Institution in
Taiwan. Gastroenterol. Res. Pract. 2019, 2019, 2603279. [CrossRef]

38. Goldblum, J.R.; Hart, W.R. Perianal Paget’s disease: A histologic and immunohistochemical study of 11 cases with and without
associated rectal adenocarcinoma. Am. J. Surg. Pathol. 1998, 22, 170–179. [CrossRef]

39. Goldblum, J.R.; Hart, W.R. Vulvar Paget’s disease: A clinicopathologic and immunohistochemical study of 19 cases. Am. J. Surg.
Pathol. 1997, 21, 1178–1187. [CrossRef]

40. Liao, X.; Liu, X.; Fan, X.; Lai, J.; Zhang, D. Perianal Paget’s disease: A clinicopathological and immunohistochemical study of 13
cases. Diagn. Pathol. 2020, 15, 29. [CrossRef]

41. Lopez-Beltran, A.; Luque, R.J.; Moreno, A.; Bollito, E.; Carmona, E.; Montironi, R. The pagetoid variant of bladder urothelial
carcinoma in situ A clinicopathological study of 11 cases. Virchows Arch. 2002, 441, 148–153. [CrossRef] [PubMed]

42. Padhy, R.R.; Nasseri-Nik, N.; Abbas, F. Poorly differentiated high-grade urothelial carcinoma presenting as Paget’s disease of the
vulva with no overt urinary tract neoplasm detected. Gynecol. Oncol. Rep. 2017, 20, 70–72. [CrossRef]

43. Saad, R.S.; Ghorab, Z.; Khalifa, M.A.; Xu, M. CDX2 as a marker for intestinal differentiation: Its utility and limitations. World J.
Gastrointest. Surg. 2011, 3, 159–166. [CrossRef]

44. Perrotto, J.; Abbott, J.J.; Ceilley, R.I.; Ahmed, I. The role of immunohistochemistry in discriminating primary from secondary
extramammary Paget disease. Am. J. Dermatopathol. 2010, 32, 137–143. [CrossRef]

http://doi.org/10.1684/ejd.2018.3267
http://doi.org/10.1111/j.1471-0528.2004.00438.x
http://www.ncbi.nlm.nih.gov/pubmed/15713139
http://doi.org/10.5070/D3254043591
http://doi.org/10.1111/ijd.14328
http://doi.org/10.3389/fmed.2019.00180
http://www.ncbi.nlm.nih.gov/pubmed/31497603
http://doi.org/10.1007/s11864-018-0560-y
http://doi.org/10.1111/bjd.14300
http://doi.org/10.1111/jdv.14279
http://doi.org/10.1111/1346-8138.15491
http://doi.org/10.1136/jcp.53.10.742
http://www.ncbi.nlm.nih.gov/pubmed/11064666
http://doi.org/10.1053/hupa.2002.124788
http://doi.org/10.1016/j.jdcr.2019.08.003
http://doi.org/10.1046/j.1365-2133.2000.03547.x
http://www.ncbi.nlm.nih.gov/pubmed/10848745
http://doi.org/10.5070/D302D6X9DJ
http://www.ncbi.nlm.nih.gov/pubmed/21906493
http://doi.org/10.1046/j.1365-2133.2000.03291.x
http://www.ncbi.nlm.nih.gov/pubmed/31934186
http://www.ncbi.nlm.nih.gov/pubmed/23696935
http://doi.org/10.1111/j.1365-2133.1980.tb07269.x
http://www.ncbi.nlm.nih.gov/pubmed/6254556
http://doi.org/10.1155/2019/2603279
http://doi.org/10.1097/00000478-199802000-00004
http://doi.org/10.1097/00000478-199710000-00008
http://doi.org/10.1186/s13000-020-00952-w
http://doi.org/10.1007/s00428-002-0627-8
http://www.ncbi.nlm.nih.gov/pubmed/12189504
http://doi.org/10.1016/j.gore.2017.02.009
http://doi.org/10.4240/wjgs.v3.i11.159
http://doi.org/10.1097/DAD.0b013e3181b71481


Curr. Oncol. 2021, 28 2982

45. Koyanagi, Y.; Kubo, C.; Nagata, S.; Ryu, A.; Hatano, K.; Kano, R.; Tanada, S.; Ashimura, J.I.; Idota, A.; Kamiura, S.; et al. Detection
of pagetoid urothelial intraepithelial neoplasia extending to the vagina by cervical screening cytology: A case report with renewed
immunochemical summary. Diagn. Pathol. 2019, 14, 9. [CrossRef]

46. Kiavash, K.; Kim, S.; Thompson, A.D. “Pigmented Extramammary Paget Disease”—A Potential Mimicker of Malignant Melanoma
and a Pitfall in Diagnosis: A Case Report and Review of the Literature. Am. J. Dermatopathol. 2019, 41, 45–49. [CrossRef]

47. Chiang, B.; Kamiya, K.; Maekawa, T.; Komine, M.; Murata, S.; Ohtsuki, M. Diagnostic Clues for Pagetoid Bowen’s Disease. Indian
J. Dermatol. 2020, 65, 167–169. [CrossRef] [PubMed]

48. Goyal, T.; Varshney, A.; Solanki, R. Co-existence of extramammary Paget’s disease and Bowen’s disease of vulva. Indian J.
Dermatol. Venereol. Leprol. 2014, 80, 530–533. [CrossRef]

49. Memezawa, A.; Okuyama, R.; Tagami, H.; Aiba, S. p63 constitutes a useful histochemical marker for differentiation of pagetoid
Bowen’s disease from extramammary Paget’s disease. Acta Derm. Venereol. 2008, 88, 619–620. [PubMed]

50. Kiniwa, Y.; Yasuda, J.; Saito, S.; Saito, R.; Motoike, I.N.; Danjoh, I.; Kinoshita, K.; Fuse, N.; Yamamoto, M.; Okuyama, R.
Identification of genetic alterations in extramammary Paget disease using whole exome analysis. J. Dermatol. Sci. 2019, 94,
229–235. [CrossRef] [PubMed]

51. Kang, Z.; Xu, F.; Zhang, Q.A.; Wu, Z.; Zhang, X.; Xu, J.; Luo, Y.; Guan, M. Oncogenic mutations in extramammary Paget’s disease
and their clinical relevance. Int. J. Cancer 2013, 132, 824–831. [CrossRef] [PubMed]

52. Ishida, Y.; Kakiuchi, N.; Yoshida, K.; Inoue, Y.; Irie, H.; Kataoka, T.R.; Hirata, M.; Funakoshi, T.; Matsushita, S.; Hata, H.; et al.
Unbiased Detection of Driver Mutations in Extramammary Paget Disease. Clin. Cancer Res. 2021, 27, 1756–1765. [CrossRef]
[PubMed]

53. Takeichi, T.; Okuno, Y.; Matsumoto, T.; Tsunoda, N.; Suzuki, K.; Tanahashi, K.; Kono, M.; Kikumori, T.; Muro, Y.; Akiyama, M.
Frequent FOXA1-Activating Mutations in Extramammary Paget’s Disease. Cancers 2020, 12, 820. [CrossRef] [PubMed]

54. Zhang, Y.; Zhang, D.; Li, Q.; Liang, J.; Sun, L.; Yi, X.; Chen, Z.; Yan, R.; Xie, G.; Li, W.; et al. Nucleation of DNA repair factors by
FOXA1 links DNA demethylation to transcriptional pioneering. Nat. Genet. 2016, 48, 1003–1013. [CrossRef] [PubMed]

55. Tanaka, R.; Sasajima, Y.; Tsuda, H.; Namikawa, K.; Tsutsumida, A.; Otsuka, F.; Yamazaki, N. Human epidermal growth factor
receptor 2 protein overexpression and gene amplification in extramammary Paget disease. Br. J. Dermatol. 2013, 168, 1259–1266.
[CrossRef]

56. Richter, C.E.; Hui, P.; Buza, N.; Silasi, D.A.; Azodi, M.; Santin, A.D.; Schwartz, P.E.; Rutherford, T.J. HER-2/NEU overexpression
in vulvar Paget disease: The Yale experience. J. Clin. Pathol. 2010, 63, 544–547. [CrossRef]

57. Bartoletti, M.; Mazzeo, R.; De Scordilli, M.; Del Fabro, A.; Vitale, M.G.; Bortot, L.; Nicoloso, M.S.; Corsetti, S.; Bonotto, M.; Scalone,
S.; et al. Human epidermal growth factor receptor-2 (HER2) is a potential therapeutic target in extramammary Paget’s disease of
the vulva. Int. J. Gynecol. Cancer 2020, 30, 1672–1677. [CrossRef] [PubMed]

58. Tanaka, R.; Sasajima, Y.; Tsuda, H.; Namikawa, K.; Takahashi, A.; Tsutsumida, A.; Fujisawa, Y.; Fujimoto, M. Yamazaki,
N. 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, 687–697. [CrossRef]

59. Lin, J.R.; Liang, J.; Zhang, Q.A.; Huang, Q.; Wang, S.S.; Qin, H.H.; Chen, L.J.; Xu, J.H. Microarray-based identification of
differentially expressed genes in extramammary Paget’s disease. Int. J. Clin. Exp. Med. 2015, 8, 7251–7260. [PubMed]

60. Clevenger, C.V.; Gadd, S.L.; Zheng, J. New mechanisms for PRLr action in breast cancer. Trends Endocrinol. Metab. 2009, 20,
223–229. [CrossRef] [PubMed]

61. Liegl, B.; Horn, L.C.; Moinfar, F. Androgen receptors are frequently expressed in mammary and extramammary Paget’s disease.
Mod. Pathol. 2005, 18, 1283–1288. [CrossRef]

62. Diaz de Leon, E.; Carcangiu, M.L.; Prieto, V.G.; McCue, P.A.; Burchette, J.L.; To, G.; Norris, B.A.; Kovatich, A.J.; Sanchez, R.L.;
Krigman, H.R.; et al. Extramammary Paget disease is characterized by the consistent lack of estrogen and progesterone receptors
but frequently expresses androgen receptor. Am. J. Clin. Pathol. 2000, 113, 572–575. [CrossRef]

63. Azmahani, A.; Nakamura, Y.; Ozawa, Y.; McNamara, K.M.; Fujimura, T.; Haga, T.; Hashimoto, A.; Aiba, S.; Sasano, H. Androgen
receptor, androgen-producing enzymes and their transcription factors in extramammary Paget disease. Hum. Pathol. 2015, 46,
1662–1669. [CrossRef]

64. Chang, K.; Li, G.X.; Kong, Y.Y.; Shen, X.X.; Qu, Y.Y.; Jia, Z.W.; Wang, Y.; Dai, B.; Ye, D.W. Chemokine Receptors CXCR4 and
CXCR7 are Associated with Tumor Aggressiveness and Prognosis in Extramammary Paget Disease. J. Cancer 2017, 8, 2471–2477.
[CrossRef]

65. van der Linden, M.; van Esch, E.; Bulten, J.; Dreef, E.; Massuger, L.; van der Steen, S.; Bosse, T.; de Hullu, J.; van Poelgeest, M. The
immune cell infiltrate in the microenvironment of vulvar Paget disease. Gynecol. Oncol. 2018, 151, 453–459. [CrossRef]

66. Press, J.Z.; Allison, K.H.; Garcia, R.; Everett, E.N.; Pizer, E.; Swensen, R.E.; Tamimi, H.K.; Gray, H.J.; Peters, W.A., 3rd; Goff, B.A.
FOXP3+ regulatory T-cells are abundant in vulvar Paget’s disease and are associated with recurrence. Gynecol. Oncol. 2011, 120,
296–299. [CrossRef] [PubMed]

67. Fujimura, T.; Kambayashi, Y.; Hidaka, T.; Hashimoto, A.; Haga, T.; Aiba, S. Comparison of Foxp3+ regulatory T cells and CD163+
macrophages in invasive and non-invasive extramammary Paget’s disease. Acta Derm. Venereol. 2012, 92, 625–628. [CrossRef]
[PubMed]

http://doi.org/10.1186/s13000-019-0788-2
http://doi.org/10.1097/DAD.0000000000001208
http://doi.org/10.4103/ijd.IJD_362_18
http://www.ncbi.nlm.nih.gov/pubmed/32180614
http://doi.org/10.4103/0378-6323.144170
http://www.ncbi.nlm.nih.gov/pubmed/19002351
http://doi.org/10.1016/j.jdermsci.2019.03.006
http://www.ncbi.nlm.nih.gov/pubmed/31023612
http://doi.org/10.1002/ijc.27738
http://www.ncbi.nlm.nih.gov/pubmed/22821211
http://doi.org/10.1158/1078-0432.CCR-20-3205
http://www.ncbi.nlm.nih.gov/pubmed/33323405
http://doi.org/10.3390/cancers12040820
http://www.ncbi.nlm.nih.gov/pubmed/32235312
http://doi.org/10.1038/ng.3635
http://www.ncbi.nlm.nih.gov/pubmed/27500525
http://doi.org/10.1111/bjd.12249
http://doi.org/10.1136/jcp.2010.077446
http://doi.org/10.1136/ijgc-2020-001771
http://www.ncbi.nlm.nih.gov/pubmed/32998859
http://doi.org/10.1007/s10585-016-9804-z
http://www.ncbi.nlm.nih.gov/pubmed/26221264
http://doi.org/10.1016/j.tem.2009.03.001
http://www.ncbi.nlm.nih.gov/pubmed/19535262
http://doi.org/10.1038/modpathol.3800437
http://doi.org/10.1309/P756-XXCB-TV71-U4XV
http://doi.org/10.1016/j.humpath.2015.07.007
http://doi.org/10.7150/jca.19127
http://doi.org/10.1016/j.ygyno.2018.09.026
http://doi.org/10.1016/j.ygyno.2010.10.019
http://www.ncbi.nlm.nih.gov/pubmed/21075432
http://doi.org/10.2340/00015555-1453
http://www.ncbi.nlm.nih.gov/pubmed/22949100


Curr. Oncol. 2021, 28 2983

68. Melani, C.; Sangaletti, S.; Barazzetta, F.M.; Werb, Z.; Colombo, M.P. Amino-biphosphonate-mediated MMP-9 inhibition breaks
the tumor-bone marrow axis responsible for myeloid-derived suppressor cell expansion and macrophage infiltration in tumor
stroma. Cancer Res. 2007, 67, 11438–11446. [CrossRef]

69. Fujimura, T.; Furudate, S.; Kambayashi, Y.; Aiba, S. Potential use of bisphosphonates in invasive extramammary Paget’s disease:
An immunohistochemical Investigation. Clin. Dev. Immunol. 2013, 2013, 164982. [CrossRef] [PubMed]

70. González-Suárez, E.; Sanz-Moreno, A. RANK as a therapeutic target in cancer. FEBS J. 2016, 283, 2018–2033. [CrossRef]
71. Loser, K.; Mehling, A.; Loeser, S.; Apelt, J.; Kuhn, A.; Grabbe, S.; Schwarz, T.; Penninger, J.M.; Beissert, S. Epidermal RANKL

controls regulatory T-cell numbers via activation of dendritic cells. Nat. Med. 2006, 12, 1372–1379. [CrossRef]
72. Kambayashi, Y.; Fujimura, T.; Furudate, S.; Asano, M.; Kakizaki, A.; Aiba, S. The Possible Interaction between Receptor Activator

of Nuclear Factor Kappa-B Ligand Expressed by Extramammary Paget Cells and its Ligand on Dermal Macrophages. J. Investig.
Dermatol. 2015, 135, 2547–2550. [CrossRef]

73. Fujimura, T.; Kambayashi, Y.; Furudate, S.; Asano, M.; Kakizaki, A.; Aiba, S. Receptor Activator of NF-κB Ligand Promotes the
Production of CCL17 from RANK+ M2 Macrophages. J. Invest. Dermatol. 2015, 135, 2884–2887. [CrossRef]

74. Ueda, R. Clinical Application of Anti-CCR4 Monoclonal Antibody. Oncology 2015, 89 (Suppl. 1), 16–21. [CrossRef]
75. Schachter, J.; Ribas, A.; Long, G.V.; Arance, A.; Grob, J.J.; Mortier, L.; Daud, A.; Carlino, M.S.; McNeil, C.; Lotem, M.; et al.

Pembrolizumab versus ipilimumab for advanced melanoma: Final overall survival results of a multicentre, randomised, open-
label phase 3 study (KEYNOTE-006). Lancet 2017, 390, 1853–1862. [CrossRef]

76. Hodi, F.S.; O’Day, S.J.; McDermott, D.F.; Weber, R.W.; Sosman, J.A.; Haanen, J.B.; Gonzalez, R.; Robert, C.; Schadendorf, D.;
Hassel, J.C.; et al. Improved survival with ipilimumab in patients with metastatic melanoma. N. Engl. J. Med. 2010, 363, 711–723.
[CrossRef]

77. Mazza, C.; Escudier, B.; Albiges, L. Nivolumab in renal cell carcinoma: Latest evidence and clinical potential. Ther. Adv. Med.
Oncol. 2017, 9, 171–181. [CrossRef] [PubMed]

78. Tunger, A.; Sommer, U.; Wehner, R.; Kubasch, A.S.; Grimm, M.O.; Bachmann, M.P.; Platzbecker, U.; Bornhäuser, M.; Baretton, G.;
Schmitz, M. The Evolving Landscape of Biomarkers for Anti-PD-1 or Anti-PD-L1 Therapy. J. Clin. Med. 2019, 8, 1534. [CrossRef]
[PubMed]

79. Lin, X.; Lin, K.; Lin, C.; Wang, J.; Tang, Y. Prognostic and clinicopathological utility of PD-L2 expression in patients with digestive
system cancers: A meta-analysis. Int. Immunopharmacol. 2020, 88, 106946. [CrossRef]

80. Yasuoka, H.; Asai, A.; Ohama, H.; Tsuchimoto, Y.; Fukunishi, S.; Higuchi, K. Increased both PD-L1 and PD-L2 expressions on
monocytes of patients with hepatocellular carcinoma was associated with a poor prognosis. Sci. Rep. 2020, 10, 10377. [CrossRef]
[PubMed]

81. Karpathiou, G.; Chauleur, C.; Hathroubi, S.; Habougit, C.; Peoc’h, M. Expression of CD3, PD-L1 and CTLA-4 in mammary and
extra-mammary Paget disease. Cancer Immunol. Immunother. 2018, 67, 1297–1303. [CrossRef]

82. Pourmaleki, M.; Young, J.H.; Socci, N.D.; Chiang, S.; Edelweiss, M.; Li, Y.; Zhang, M.; Roshal, L.; Chi, D.S.; Busam, K.J.; et al.
Extramammary Paget disease shows differential expression of B7 family members B7-H3, B7-H4, PD-L1, PD-L2 and cancer/testis
antigens NY-ESO-1 and MAGE-A. Oncotarget 2019, 10, 6152–6167. [CrossRef]

83. Mauzo, S.H.; Tetzlaff, M.T.; Milton, D.R.; Siroy, A.E.; Nagarajan, P.; Torres-Cabala, C.A.; Ivan, D.; Curry, J.L.; Hudgens, C.W.;
Wargo, J.A.; et al. Expression of PD-1 and PD-L1 in Extramammary Paget Disease: Implications for Immune-Targeted Therapy.
Cancers 2019, 11, 754. [CrossRef] [PubMed]

84. Kawaguchi, A.; Akiba, J.; Kondo, R.; Sadashima, E.; Ogasawara, S.; Naito, Y.; Kusano, H.; Sanada, S.; Muto, I.; Nakama, T.; et al.
Programmed Death-Ligand 1 and Programmed Death-Ligand 2 Expression Can Affect Prognosis in Extramammary Paget’s
Disease. Anticancer Res. 2021, 41, 219–226. [CrossRef] [PubMed]

85. Zhao, P.; Li, L.; Jiang, X.; Li, Q. Mismatch repair deficiency/microsatellite instability-high as a predictor for anti-PD-1/PD-L1
immunotherapy efficacy. J. Hematol. Oncol. 2019, 12, 54. [CrossRef] [PubMed]

86. Stasenko, M.; Jayakumaran, G.; Cowan, R.; Broach, V.; Chi, D.S.; Rossi, A.; Hollman, T.J.; Zehir, A.; Abu-Rustum, N.R.; Leitao,
M.M., Jr. Genomic Alterations as Potential Therapeutic Targets in Extramammary Paget’s Disease of the Vulva. JCO Precis. Oncol.
2020, 4, 1054–1060. [CrossRef]

87. Kang, Z.; Xu, F.; Zhu, Y.; Fu, P.; Zhang, Q.A.; Hu, T.; Li, X.; Zhang, Q.; Wu, Z.; Zhang, X.; et al. Genetic Analysis of Mismatch
Repair Genes Alterations in Extramammary Paget Disease. Am. J. Surg. Pathol. 2016, 40, 1517–1525. [CrossRef] [PubMed]

88. Borella, F.; Preti, M.; Bertero, L.; Collemi, G.; Castellano, I.; Cassoni, P.; Cosma, S.; Carosso, A.R.; Bevilacqua, F.; Gallio, N.; et al. Is
There a Place for Immune Checkpoint Inhibitors in Vulvar Neoplasms? A State of the Art Review. Int. J. Mol. Sci. 2020, 22, 190.
[CrossRef]

89. van der Linden, M.; Schuurman, M.S.; Bulten, J.; Massuger, L.; IntHout, J.; van der Aa, M.A.; de Hullu, J.A. Stop routine screening
for associated malignancies in cutaneous noninvasive vulvar Paget disease? Br. J. Dermatol. 2018, 179, 1315–1321. [CrossRef]

90. Cooper, S.M.; Matin, R. Screening for associated malignancies in vulval Paget disease clarified. Br. J. Dermatol. 2018, 179, 1242.
[CrossRef] [PubMed]

91. Ito, Y.; Igawa, S.; Ohishi, Y.; Uehara, J.; Yamamoto, A.I.; Iizuka, H. Prognostic indicators in 35 patients with extramammary
Paget’s disease. Dermatol. Surg. 2012, 38, 1938–1944. [CrossRef]

http://doi.org/10.1158/0008-5472.CAN-07-1882
http://doi.org/10.1155/2013/164982
http://www.ncbi.nlm.nih.gov/pubmed/23606867
http://doi.org/10.1111/febs.13645
http://doi.org/10.1038/nm1518
http://doi.org/10.1038/jid.2015.199
http://doi.org/10.1038/jid.2015.209
http://doi.org/10.1159/000431059
http://doi.org/10.1016/S0140-6736(17)31601-X
http://doi.org/10.1056/NEJMoa1003466
http://doi.org/10.1177/1758834016679942
http://www.ncbi.nlm.nih.gov/pubmed/28344662
http://doi.org/10.3390/jcm8101534
http://www.ncbi.nlm.nih.gov/pubmed/31557787
http://doi.org/10.1016/j.intimp.2020.106946
http://doi.org/10.1038/s41598-020-67497-2
http://www.ncbi.nlm.nih.gov/pubmed/32587357
http://doi.org/10.1007/s00262-018-2189-x
http://doi.org/10.18632/oncotarget.27247
http://doi.org/10.3390/cancers11060754
http://www.ncbi.nlm.nih.gov/pubmed/31146499
http://doi.org/10.21873/anticanres.14768
http://www.ncbi.nlm.nih.gov/pubmed/33419816
http://doi.org/10.1186/s13045-019-0738-1
http://www.ncbi.nlm.nih.gov/pubmed/31151482
http://doi.org/10.1200/PO.20.00073
http://doi.org/10.1097/PAS.0000000000000709
http://www.ncbi.nlm.nih.gov/pubmed/27487738
http://doi.org/10.3390/ijms22010190
http://doi.org/10.1111/bjd.16894
http://doi.org/10.1111/bjd.17116
http://www.ncbi.nlm.nih.gov/pubmed/30508245
http://doi.org/10.1111/j.1524-4725.2012.02584.x


Curr. Oncol. 2021, 28 2984

92. Preti, M.; Micheletti, L.; Borella, F.; Cosma, S.; Marrazzu, A.; Gallio, N.; Privitera, S.; Tancredi, A.; Bevilacqua, F.; Benedetto, C.
Vulvar Paget’s disease and stromal invasion: Clinico-pathological features and survival outcomes. Surg. Oncol. 2021, 38, 101581.
[CrossRef]

93. van der Linden, M.; Oonk, M.H.M.; van Doorn, H.C.; Bulten, J.; van Dorst, E.B.L.; Fons, G.; Lok, C.A.R.; van Poelgeest, M.I.E.;
Slangen, B.M.F.; Massuger, L.; et al. Vulvar Paget disease: A national retrospective cohort study. J. Am. Acad. Dermatol. 2019, 81,
956–962. [CrossRef]

94. Ogata, D.; Kiyohara, Y.; Yoshikawa, S.; Tsuchida, T. Usefulness of sentinel lymph node biopsy for prognostic prediction in
extramammary Paget’s disease. Eur. J. Dermatol. 2016, 26, 254–259. [CrossRef]

95. Nakamura, Y.; Fujisawa, Y.; Ishikawa, M.; Nakamura, Y.; Ishitsuka, Y.; Maruyama, H.; Furuta, J.; Kawachi, Y.; Otsuka, F.
Usefulness of sentinel lymph node biopsy for extramammary Paget disease. Br. J. Dermatol. 2012, 167, 954–956. [CrossRef]

96. Ewing, T.; Sawicki, J.; Ciaravino, G.; Rumore, G.J. Microinvasive Paget’s disease. Gynecol. Oncol. 2004, 95, 755–758. [CrossRef]
[PubMed]

97. van der Linden, M.; Meeuwis, K.A.; Bulten, J.; Bosse, T.; van Poelgeest, M.I.; de Hullu, J.A. Paget disease of the vulva. Crit. Rev.
Oncol. Hematol. 2016, 101, 60–74. [CrossRef] [PubMed]

98. Fine, B.A.; Fowler, L.J.; Valente, P.T.; Gaudet, T. Minimally invasive Paget’s disease of the vulva with extensive lymph node
metastases. Gynecol. Oncol. 1995, 57, 262–265. [CrossRef] [PubMed]

99. Ohara, K.; Fujisawa, Y.; Yoshino, K.; Kiyohara, Y.; Kadono, T.; Murata, Y.; Uhara, H.; Hatta, N.; Uchi, H.; Matsushita, S.; et al.
A proposal for a TNM staging system for extramammary Paget disease: Retrospective analysis of 301 patients with invasive
primary tumors. J. Dermatol. Sci. 2016, 83, 234–239. [CrossRef] [PubMed]

100. Edey, K.A.; Allan, E.; Murdoch, J.B.; Cooper, S.; Bryant, A. Interventions for the treatment of Paget’s disease of the vulva. Cochrane
Database Syst. Rev. 2019, 6, Cd009245. [CrossRef]

101. Lai, C.S.; Lin, S.D.; Yang, C.C.; Chou, C.K. Surgical treatment of the penoscrotal Paget’s disease. Ann. Plast. Surg. 1989, 23,
141–146. [CrossRef]

102. Chung, P.H.; Leong, J.Y.; Voelzke, B.B. Surgical Experience With Genital and Perineal Extramammary Paget’s Disease. Urology
2019, 128, 90–95. [CrossRef] [PubMed]

103. Hendi, A.; Brodland, D.G.; Zitelli, J.A. Extramammary Paget’s disease: Surgical treatment with Mohs micrographic surgery. J.
Am. Acad. Dermatol. 2004, 51, 767–773. [CrossRef] [PubMed]

104. Murata, Y.; Kumano, K. Extramammary Paget’s disease of the genitalia with clinically clear margins can be adequately resected
with 1 cm margin. Eur. J. Dermatol. 2005, 15, 168–170.

105. Hatta, N.; Yamada, M.; Hirano, T.; Fujimoto, A.; Morita, R. Extramammary Paget’s disease: Treatment, prognostic factors and
outcome in 76 patients. Br. J. Dermatol. 2008, 158, 313–318. [CrossRef]

106. O’Connor, E.A.; Hettinger, P.C.; Neuburg, M.D.; Zwierzynski, W.W. Extramammary Paget’s disease: A novel approach to
treatment using a modification of peripheral Mohs micrographic surgery. Ann. Plast. Surg. 2012, 68, 616–620. [CrossRef]

107. Chang, M.S.; Mulvaney, P.M.; Danesh, M.J.; Feltmate, C.M.; Schmults, C.D. Modified peripheral and central Mohs micrographic
surgery for improved margin control in extramammary Paget disease. JAAD Case Rep. 2021, 7, 71–73. [CrossRef]

108. Kim, B.J.; Park, S.K.; Chang, H. The Effectiveness of Mapping Biopsy in Patients with Extramammary Paget’s Disease. Arch. Plast.
Surg. 2014, 41, 753–758. [CrossRef] [PubMed]

109. Kaku-Ito, Y.; Ito, T.; Tsuji, G.; Nakahara, T.; Hagihara, A.; Furue, M.; Uchi, H. Evaluation of mapping biopsies for extramammary
Paget disease: A retrospective study. J. Am. Acad. Dermatol. 2018, 78, 1171–1177.e4. [CrossRef]

110. Nasioudis, D.; Bhadra, M.; Ko, E.M. Extramammary Paget disease of the vulva: Management and prognosis. Gynecol. Oncol.
2020, 157, 146–150. [CrossRef] [PubMed]

111. Bergen, S.; DiSaia, P.J.; Liao, S.Y.; Berman, M.L. Conservative management of extramammary Paget’s disease of the vulva. Gynecol.
Oncol. 1989, 33, 151–156. [CrossRef]

112. Tebes, S.; Cardosi, R.; Hoffman, M. Paget’s disease of the vulva. Am. J. Obstet. Gynecol. 2002, 187, 281–283. [CrossRef]
113. Black, D.; Tornos, C.; Soslow, R.A.; Awtrey, C.S.; Barakat, R.R.; Chi, D.S. The outcomes of patients with positive margins after

excision for intraepithelial Paget’s disease of the vulva. Gynecol. Oncol. 2007, 104, 547–550. [CrossRef] [PubMed]
114. Burrows, N.P.; Jones, D.H.; Hudson, P.M.; Pye, R.J. Treatment of extramammary Paget’s disease by radiotherapy. Br. J. Dermatol.

1995, 132, 970–972. [CrossRef] [PubMed]
115. Brierley, J.D.; Stockdale, A.D. Radiotherapy: An effective treatment for extramammary Paget’s disease. Clin. Oncol. 1991, 3, 3–5.

[CrossRef]
116. Hata, M.; Koike, I.; Wada, H.; Miyagi, E.; Kasuya, T.; Kaizu, H.; Matsui, T.; Mukai, Y.; Ito, E.; Inoue, T. Radiation therapy for

extramammary Paget’s disease: Treatment outcomes and prognostic factors. Ann. Oncol. 2014, 25, 291–297. [CrossRef]
117. Hata, M.; Koike, I.; Wada, H.; Miyagi, E.; Kasuya, T.; Kaizu, H.; Mukai, Y.; Inoue, T. Postoperative radiation therapy for

extramammary Paget’s disease. Br. J. Dermatol. 2015, 172, 1014–1020. [CrossRef]
118. Hanna, E.; Abadi, R.; Abbas, O. Imiquimod in dermatology: An overview. Int. J. Dermatol. 2016, 55, 831–844. [CrossRef]
119. Sawada, M.; Kato, J.; Yamashita, T.; Yoneta, A.; Hida, T.; Horimoto, K.; Sato, S.; Uhara, H. Imiquimod 5% cream as a therapeutic

option for extramammary Paget’s disease. J. Dermatol. 2018, 45, 216–219. [CrossRef] [PubMed]
120. Machida, H.; Moeini, A.; Roman, L.D.; Matsuo, K. Effects of imiquimod on vulvar Paget’s disease: A systematic review of

literature. Gynecol. Oncol. 2015, 139, 165–171. [CrossRef]

http://doi.org/10.1016/j.suronc.2021.101581
http://doi.org/10.1016/j.jaad.2018.11.016
http://doi.org/10.1684/ejd.2016.2744
http://doi.org/10.1111/j.1365-2133.2012.11017.x
http://doi.org/10.1016/j.ygyno.2004.09.008
http://www.ncbi.nlm.nih.gov/pubmed/15581999
http://doi.org/10.1016/j.critrevonc.2016.03.008
http://www.ncbi.nlm.nih.gov/pubmed/26971063
http://doi.org/10.1006/gyno.1995.1138
http://www.ncbi.nlm.nih.gov/pubmed/7729747
http://doi.org/10.1016/j.jdermsci.2016.06.004
http://www.ncbi.nlm.nih.gov/pubmed/27329007
http://doi.org/10.1002/14651858.CD009245.pub3
http://doi.org/10.1097/00000637-198908000-00008
http://doi.org/10.1016/j.urology.2019.03.006
http://www.ncbi.nlm.nih.gov/pubmed/30902697
http://doi.org/10.1016/j.jaad.2004.07.004
http://www.ncbi.nlm.nih.gov/pubmed/15523356
http://doi.org/10.1111/j.1365-2133.2007.08314.x
http://doi.org/10.1097/SAP.0b013e31821b6c7b
http://doi.org/10.1016/j.jdcr.2020.11.002
http://doi.org/10.5999/aps.2014.41.6.753
http://www.ncbi.nlm.nih.gov/pubmed/25396191
http://doi.org/10.1016/j.jaad.2017.12.040
http://doi.org/10.1016/j.ygyno.2019.11.009
http://www.ncbi.nlm.nih.gov/pubmed/31780234
http://doi.org/10.1016/0090-8258(89)90541-6
http://doi.org/10.1067/mob.2002.125700
http://doi.org/10.1016/j.ygyno.2006.09.017
http://www.ncbi.nlm.nih.gov/pubmed/17067662
http://doi.org/10.1111/j.1365-2133.1995.tb16957.x
http://www.ncbi.nlm.nih.gov/pubmed/7662577
http://doi.org/10.1016/S0936-6555(05)81030-1
http://doi.org/10.1093/annonc/mdt478
http://doi.org/10.1111/bjd.13357
http://doi.org/10.1111/ijd.13235
http://doi.org/10.1111/1346-8138.14117
http://www.ncbi.nlm.nih.gov/pubmed/29115681
http://doi.org/10.1016/j.ygyno.2015.07.097


Curr. Oncol. 2021, 28 2985

121. Green, J.S.; Burkemper, N.M.; Fosko, S.W. Failure of extensive extramammary Paget disease of the inguinal area to clear with
imiquimod cream, 5%: Possible progression to invasive disease during therapy. Arch. Dermatol. 2011, 147, 704–708. [CrossRef]
[PubMed]

122. Toledo, F.; Silvestre, J.F.; Cuesta, L.; Ballester, I.; Latorre, N.; Monteagudo, A. Sequential use with imiquimod and surgery in
extramammary Paget’s disease. Dermatol. Ther. 2012, 25, 82–85. [CrossRef]

123. Choi, S.; Oh, Y.; Roh, M.R.; Chung, K.Y.; Oh, B.H. Initial topical monotherapy may increase the risk of recurrence in patients with
extramammary Paget’s disease. J. Dermatol. 2021, 48, 585–591. [CrossRef]

124. Córdoba, A.; Iglesias, M.E.; Rodríguez, I.; Yanguas, J.I. Extramammary paget disease with frontotemporal involvement: A case
report and review of the literature. Actas Dermosifiliogr. 2013, 104, 355–357. [CrossRef]

125. Fontanelli, R.; Papadia, A.; Martinelli, F.; Lorusso, D.; Grijuela, B.; Merola, M.; Solima, E.; Ditto, A.; Raspagliesi, F. Photodynamic
therapy with M-ALA as non surgical treatment option in patients with primary extramammary Paget’s disease. Gynecol. Oncol.
2013, 130, 90–94. [CrossRef]

126. Raspagliesi, F.; Fontanelli, R.; Rossi, G.; Ditto, A.; Solima, E.; Hanozet, F.; Kusamura, S. Photodynamic therapy using a methyl
ester of 5-aminolevulinic acid in recurrent Paget’s disease of the vulva: A pilot study. Gynecol. Oncol. 2006, 103, 581–586.
[CrossRef] [PubMed]

127. Tsutsui, K.; Takahashi, A.; Muto, Y.; Mizuta, H.; Jinnai, S.; Nakama, K.; Ogata, D.; Namikawa, K.; Yamazaki, N. Outcomes of
lymph node dissection in the treatment of extramammary Paget’s disease: A single-institution study. J. Dermatol. 2020, 47,
512–517. [CrossRef] [PubMed]

128. Hata, M.; Koike, I.; Wada, H.; Minagawa, Y.; Kasuya, T.; Matsui, T.; Suzuki, R.; Takano, S.; Inoue, T. Radiation therapy for lymph
node metastasis from extramammary Paget’s disease. J. Eur. Acad. Dermatol. Venereol. 2014, 28, 873–877. [CrossRef] [PubMed]

129. Hashimoto, H.; Kaku-Ito, Y.; Furue, M.; Ito, T. The Outcome of Chemotherapy for Metastatic Extramammary Paget’s Disease. J.
Clin. Med. 2021, 10, 739. [CrossRef] [PubMed]

130. Fukuda, K.; Funakoshi, T. Metastatic Extramammary Paget’s Disease: Pathogenesis and Novel Therapeutic Approach. Front.
Oncol. 2018, 8, 38. [CrossRef] [PubMed]

131. Yoshino, K.; Fujisawa, Y.; Kiyohara, Y.; Kadono, T.; Murata, Y.; Uhara, H.; Hatta, N.; Uchi, H.; Matsushita, S.; Takenouchi, T.; et al.
Usefulness of docetaxel as first-line chemotherapy for metastatic extramammary Paget’s disease. J. Dermatol. 2016, 43, 633–637.
[CrossRef] [PubMed]

132. Tokuda, Y.; Arakura, F.; Uhara, H. Combination chemotherapy of low-dose 5-fluorouracil and cisplatin for advanced extramam-
mary Paget’s disease. Int. J. Clin. Oncol. 2015, 20, 194–197. [CrossRef] [PubMed]

133. Kato, H.; Watanabe, S.; Kariya, K.; Nakamura, M.; Morita, A. Efficacy of low-dose 5-fluorouracil/cisplatin therapy for invasive
extramammary Paget’s disease. J. Dermatol. 2018, 45, 560–563. [CrossRef]

134. Saito, A.; Nakamura, Y.; Tanaka, R.; Inoue, S.; Okiyama, N.; Ishitsuka, Y.; Maruyama, H.; Watanabe, R.; Yoshida, K.; Ishiko, A.;
et al. Unusual Bone Lesions with Osteonecrosis Mimicking Bone Metastasis of Squamous Cell Carcinoma in Recessive Dystrophic
Epidermolysis Bullosa. Acta Derm. Venereol. 2019, 99, 1166–1169. [CrossRef] [PubMed]

135. Mikoshiba, Y.; Uhara, H.; Kubo, H.; Okuyama, R. S-1 induced a durable response in metastatic extramammary Paget’s disease. J.
Dermatol. 2013, 40, 664–665. [CrossRef]

136. Kato, J.; Hida, T.; Yamashita, T.; Kamiya, S.; Horimoto, K.; Sato, S.; Takahashi, H.; Sawada, M.; Yamada, M.; Uhara, H. Successful
TS-1 monotherapy as the second-line treatment for advanced extramammary Paget’s disease: A report of two cases. J. Dermatol.
2018, 45, 80–82. [CrossRef] [PubMed]

137. Wada, Y.; Yoshida, K.; Suzuki, T.; Mizuiri, H.; Konishi, K.; Ukon, K.; Tanabe, K.; Sakata, Y.; Fukushima, M. Synergistic effects of
docetaxel and S-1 by modulating the expression of metabolic enzymes of 5-fluorouracil in human gastric cancer cell lines. Int. J.
Cancer 2006, 119, 783–791. [CrossRef]

138. Matsushita, S.; Yonekura, K.; Mera, K.; Kawai, K.; Kanekura, T. Successful treatment of metastatic extramammary Paget’s disease
with S-1 and docetaxel combination chemotherapy. J. Dermatol. 2011, 38, 996–998. [CrossRef] [PubMed]

139. Egashira, S.; Kajihara, I.; Kanemaru, H.; Uemura-Kiyohara, M.; Yamada-Kanazawa, S.; Nakahara, S.; Nagamoto, E.; Fukushima,
S.; Jinnin, M.; Inoue, Y.; et al. Achieved good response of S-1 and docetaxel combination chemotherapy in two patients with
metastatic extramammary Paget’s disease. J. Dermatol. 2017, 44, e103–e104. [CrossRef]

140. Matsushita, S.; Fujii, K.; Kajihara, I.; Aoki, M.; Yamamura, K.; Tada, K.; Kanekura, T.; Aoi, J.; Fukushima, S. Efficacy of S-1 plus
docetaxel in the treatment of metastatic extramammary Paget’s disease: A multicentre retrospective study. Br. J. Dermatol. 2021, 8.

141. Oashi, K.; Tsutsumida, A.; Namikawa, K.; Tanaka, R.; Omata, W.; Yamamoto, Y.; Yamazaki, N. Combination chemotherapy for
metastatic extramammary Paget disease. Br. J. Dermatol. 2014, 170, 1354–1357. [CrossRef]

142. Hirai, I.; Tanese, K.; Nakamura, Y.; Ishii, M.; Kawakami, Y.; Funakoshi, T. Combination Cisplatin-Epirubicin-Paclitaxel Therapy
for Metastatic Extramammary Paget’s Disease. Oncologist 2019, 24, e394–e396. [CrossRef] [PubMed]

143. Nordmann, T.M.; Messerli-Odermatt, O.; Meier, L.; Micaletto, S.; Coppetti, T.; Nägeli, M.; Kamarachev, J.; Kudura, K.; Freiberger,
S.N.; Rordorf, T.; et al. Sequential somatic mutations upon secondary anti-HER2 treatment resistance in metastatic ERBB2(S310F)
mutated extramammary Paget’s disease. Oncotarget 2019, 10, 6647–6650. [CrossRef]

144. Karam, A.; Berek, J.S.; Stenson, A.; Rao, J.; Dorigo, O. HER-2/neu targeting for recurrent vulvar Paget’s disease A case report and
literature review. Gynecol. Oncol. 2008, 111, 568–571. [CrossRef] [PubMed]

http://doi.org/10.1001/archdermatol.2011.121
http://www.ncbi.nlm.nih.gov/pubmed/21690533
http://doi.org/10.1111/j.1529-8019.2012.01428.x
http://doi.org/10.1111/1346-8138.15794
http://doi.org/10.1016/j.ad.2012.06.010
http://doi.org/10.1016/j.ygyno.2013.04.008
http://doi.org/10.1016/j.ygyno.2006.04.009
http://www.ncbi.nlm.nih.gov/pubmed/16793128
http://doi.org/10.1111/1346-8138.15285
http://www.ncbi.nlm.nih.gov/pubmed/32157716
http://doi.org/10.1111/jdv.12185
http://www.ncbi.nlm.nih.gov/pubmed/23663098
http://doi.org/10.3390/jcm10040739
http://www.ncbi.nlm.nih.gov/pubmed/33673310
http://doi.org/10.3389/fonc.2018.00038
http://www.ncbi.nlm.nih.gov/pubmed/29503810
http://doi.org/10.1111/1346-8138.13200
http://www.ncbi.nlm.nih.gov/pubmed/26603144
http://doi.org/10.1007/s10147-014-0686-2
http://www.ncbi.nlm.nih.gov/pubmed/24687531
http://doi.org/10.1111/1346-8138.14247
http://doi.org/10.2340/00015555-3303
http://www.ncbi.nlm.nih.gov/pubmed/31453627
http://doi.org/10.1111/1346-8138.12177
http://doi.org/10.1111/1346-8138.14017
http://www.ncbi.nlm.nih.gov/pubmed/28891079
http://doi.org/10.1002/ijc.21879
http://doi.org/10.1111/j.1346-8138.2010.01149.x
http://www.ncbi.nlm.nih.gov/pubmed/21972953
http://doi.org/10.1111/1346-8138.13693
http://doi.org/10.1111/bjd.12788
http://doi.org/10.1634/theoncologist.2018-0856
http://www.ncbi.nlm.nih.gov/pubmed/30846514
http://doi.org/10.18632/oncotarget.27272
http://doi.org/10.1016/j.ygyno.2007.12.014
http://www.ncbi.nlm.nih.gov/pubmed/18252264


Curr. Oncol. 2021, 28 2986

145. Takahagi, S.; Noda, H.; Kamegashira, A.; Madokoro, N.; Hori, I.; Shindo, H.; Mihara, S.; Hide, M. Metastatic extramammary
Paget’s disease treated with paclitaxel and trastuzumab combination chemotherapy. J. Dermatol. 2009, 36, 457–461. [CrossRef]

146. Hanawa, F.; Inozume, T.; Harada, K.; Kawamura, T.; Shibagaki, N.; Shimada, S. A Case of Metastatic Extramammary Paget’s
Disease Responding to Trastuzumab plus Paclitaxel Combination Therapy. Case Rep. Dermatol. 2011, 3, 223–227. [CrossRef]

147. Barth, P.; Dulaimi Al-Saleem, E.; Edwards, K.W.; Millis, S.Z.; Wong, Y.N.; Geynisman, D.M. 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. [CrossRef]

148. Ichiyama, T.; Gomi, D.; Fukushima, T.; Kobayashi, T.; Sekiguchi, N.; Sakamoto, A.; Sasaki, S.; Mamiya, K.; Koizumi, T.; Hama,
Y. Successful and long-term response to trastuzumab plus paclitaxel combination therapy in human epidermal growth factor
receptor 2-positive extramammary Paget’s disease: A case report and review of the literature. Mol. Clin. Oncol. 2017, 7, 763–766.
[CrossRef] [PubMed]

149. Yoneyama, K.; Kamada, N.; Kinoshita, K.; Kawashima, T.; Otani, M.; Endo, H.; Shinkai, H.; Utani, A. Androgen-deprivation
regimen for multiple bone metastases of extramammary Paget disease. Br. J. Dermatol. 2005, 153, 853–855. [CrossRef] [PubMed]

150. Iijima, M.; Uhara, H.; Ide, Y.; Sakai, S.; Onuma, H.; Muto, M.; Hayashi, K.; Mitsura, F.; Kobayashi, S.; Yoshizawa, A.; et al.
Estrogen-receptor-alpha-positive extramammary Paget’s disease treated with hormonal therapy. Dermatology 2006, 213, 144–146.
[CrossRef] [PubMed]

151. Guercio, B.J.; Iyer, G.; Kidwai, W.Z.; Lacouture, M.E.; Ghafoor, S.; Rossi, A.M.; Assis, D.N.; Chen, Y.B.; Busam, K.J.; Janjigian, Y.Y.;
et al. Treatment of Metastatic Extramammary Paget Disease with Combination Ipilimumab and Nivolumab: A Case Report. Case
Rep. Oncol. 2021, 14, 430–438. [CrossRef]

http://doi.org/10.1111/j.1346-8138.2009.00676.x
http://doi.org/10.1159/000333002
http://doi.org/10.1155/2015/895151
http://doi.org/10.3892/mco.2017.1422
http://www.ncbi.nlm.nih.gov/pubmed/29181166
http://doi.org/10.1111/j.1365-2133.2005.06865.x
http://www.ncbi.nlm.nih.gov/pubmed/16181480
http://doi.org/10.1159/000093854
http://www.ncbi.nlm.nih.gov/pubmed/16902292
http://doi.org/10.1159/000514345

	Introduction 
	Review 
	Epidemiology 
	Clinical Presentation 
	Classification 
	Histopathology 
	Pathogenesis 
	Patient Evaluation 
	Staging 
	Evidence of Treatment 
	Treatment for Primary Local Lesions 
	Surgical Treatment 
	Nonsurgical Treatment 
	Radiation Therapy 
	Topical Imiquimod (IMQ) Cream 
	Photodynamic Therapy 

	Treatment for Regional LN Metastases 
	Treatment for Distant Metastases 
	Chemotherapies 
	Anti-HER2 Antibody Therapy 
	Hormonal Therapy 
	Immune Checkpoint Therapy 


	Conclusions 
	References

