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Abstract

Objective.—To examine the effectiveness of topical imiquimod therapy for vulvar Paget’s 

disease.

Methods.—A systematic literature search was conducted using three public search engines with 

entry keywords “Paget’s disease” and “imiquimod”. Case reports describing imiquimod treatment 

for vulvar Paget’s disease were examined for demographics, treatment patterns, and outcome (63 

cases).

Results.—Median age was 68, and nearly a half of cases were recurrent disease (50.8%) with 

surgical resection being the most common prior treatment modality (62.5%). All cases used 5% 

imiquimod and the median treatment duration was 4 months. The most common initial treatment 

frequency was 3–4 times/week (68.3%) followed by 5–7 (17.4%) and 1–2 times/week (14.3%). 

Frequency-reduction due to adverse effects was seen in 9.5% with the initial 5–7 times/week 

regimen being associated with the highest reduction rate (1–2, 3–4, and 5–7 times/week: 0%, 

2.3%, and 81.8%, p b 0.01). In 46 (73.0%) cases, a complete remission (CR) to imiquimod therapy 

was reported, with 2, 4, and 6-month cumulative CR rates being 9.8%, 31.1%, and 71.6%, 

respectively. With median follow-up duration of 12 months after the completion of imiquimod 

treatment, 2 (5.7%) of the 35 women who had a CR developed disease recurrence. Age, disease 

status (primary versus recurrent), and treatment frequency after dose reduction were not associated 

with CR rates (all, p > 0.05).

Conclusion.—Our results suggested that imiquimod therapy may be an effective possible 

treatment option for vulvar Paget’s disease, especially for women who have experienced 

recurrence after multiple surgical resections or who are with poor surgical candidates.
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1. Introduction

Extramammary Paget’s disease (EMPD) is a rare non-invasive intraepithelial 

adenocarcinoma. EMPD is commonly seen in the vulva and accounts for up to 60% of 

EMPD and 1% of vulvar neoplasm cases [1,2]. EMPD is most commonly seen in 

postmenopausal Caucasian women and appears as an erythematous, eczematoid, or 

pruriginous lesion. Approximately 10–20% of cases are associated with a coexisting 

malignancy within the vulva or at sites such as the breast, rectum, bladder, cervix and skin 

[3–5].

The origin of EMPD remains controversial. It may be viewed as a carcinoma of adnexal 

stem cells [6], as a sweat gland carcinoma arising from the intraepidermal portion of the 

gland [7], or as a carcinoma derived from the toker cells of mammary-like glands of the 

vulva [8]. EMPD has a multifocal nature and because of the occult fashion of spread it has a 

chronic and relapsing course and is difficult to treat. Standard treatments for vulvar Paget’s 

disease include surgical excision with vulvectomy, laser ablation, photodynamic therapy, 

radiotherapy, or topical chemotherapy [9]. However, relapse occurs in over 30% of patients 

[10].

Imiquimod has emerged as a promising drug for the treatment of EMPD. It is an immune 

response modulator that targets toll-like receptors of dendritic and Langerhans cells which 

results in the release of multiple cytokines and can directly induce apoptosis of transformed 

epithelial cells [11,12]. Imiquimod is a drug of choice for genital warts, vulvar and vaginal 

intraepithelial neoplasia, and actinic keratosis [13]. However, available evidence supporting 

imiquimod use in vulvar Paget’s disease is mainly in case reports, and exact statistics for 

treatment efficiency of imiquimod have not been well described. The aim of this study was 

to conduct a systematic review of the literature to describe the effectiveness of topical 

imiquimod therapy in vulvar Paget’s disease.

2. Materials and methods

2.1. Source and study selection

A literature search was conducted per the MOOSE guidelines for systematic review by using 

PubMed/MEDLINE and ScienceDirect with entry keywords “Paget’s disease” and 

“imiquimod” conducted on March 6, 2015 [14]. Eligibility criteria were case reports or case 

series for vulvar Paget’s disease in the English literature that had an adequate description of 

patient demographics, treatment type and response, and follow-up. References of each 

article were reviewed and articles that met inclusion criteria were also added.
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2.2. Clinical information

Among the eligible cases, the following variables were abstracted from the selected papers: 

chronologic year and country of publication, age at diagnosis, presenting symptoms, 

personal history of malignancy other than Paget’s disease, disease status of vulvar Paget’s 

disease (initial versus persistent/recurrent), size (described or measured by utilizing clitoral 

index if image pictures of the vulvar was presented) [15], anatomical location of Paget’s 

disease, past treatment history for persistent/recurrent vulvar Paget’s disease, details of 

imiquimod treatment (dose, frequency, and duration), dose reduction and its reason, 

response to imiquimod treatment, and last, follow-up duration after the completion of 

imiquimod treatment and disease status [14].

2.3. Definitions

Outcome of treatment response was grouped into the following: complete response (CR) 

defined as no residual disease in posttreatment biopsy or complete remission of clinical 

symptoms and no visible lesion; persistent disease (PD) defined by residual, stable, or 

persistent disease based on a post-treatment biopsy or sustained clinical symptoms or a 

visible stable vulvar lesion; and progressive disease defied by worsening symptoms or 

increase in the size of any visible lesion. Outcome response for treatment was obtained after 

the completion of imiquimod therapy. Time duration for imiquimod therapy was abstracted 

from the record and defined as treatment duration. Post-treatment follow-up course was also 

abstracted and defined as follow-up duration. Among the cases for whom follow-up duration 

was obtainable, the presence or absence of disease recurrence and treatment pattern for 

recurrence were abstracted.

2.4. Statistical analysis

The primary focus of the analysis was to examine the cumulative response rate of 

imiquimod therapy for vulvar Paget’s disease. The secondary focus of the analysis was to 

identify the clinical–pathological factors associated with response to the imiquimod therapy. 

Continuous variables were assessed for normality by the Kolmogorov-Smirnov test 

expressed as mean (±standard deviation) or median (range). Statistical significance of 

continuous variables was determined by Student t test or Mann–Whitney U test as 

appropriate. Categorical or ordinal variables were assessed by chi-square test or the Fisher’s 

exact test as appropriate, expressed as odds ratio (OR) with 95% confidence interval (CI). 

Because response to imiquimod treatment is a time-dependent event based on treatment 

duration or follow-up time, survival analysis with log-rank test for univariate analysis and 

Cox proportional hazard regression model for multivariate analysis were performed in this 

study, and statistical significance was expressed with hazard ratio (HR) and 95% CI. 

Cumulative response rate after the initiation of imiquimod therapy was estimated at 2, 4, and 

6 months of treatment course, respectively. All statistical tests were two-tailed, and p value 

of less than 0.05 was considered as statistically significant. Statistical Package for the Social 

Sciences (SPSS, version 22.0, Chicago, IL) was used for the analysis.
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3. Results

A schema of the study selection is shown in Fig. 1. During the study period, there were 57 

articles identified by the search, of which the title and abstract were screened. Of those, 33 

articles were not relevant to the study and were excluded. The remaining 24 articles were 

then reviewed for the full contents [10,16–38]. This comprises 66 cases, and there were 3 

cases excluded due to inadequate information. The remaining 63 cases of vulvar Paget’s 

disease treated with imiquimod comprised the study population.

Patient demographics are shown in Table 1. The majority of papers were published in 2011 

or later (76.2%) and emanated from centers located in Europe (66.7%). The median age of 

patients was 68 years (range: 41–92). All cases with localized vulvar Paget’s disease did not 

have underlying malignancy at the time of diagnosis. Of 63 cases, 49.2% were primary and 

50.8% were recurrences. Among 32 cases of recurrent Paget’s disease, the recurrence was 

diagnosed at a median 66 months (range: 4–360) from the end of prior treatment. The 

majority of prior treatment was surgery (62.5%). The median size of the lesion was 6.5 cm 

(range: 2–9). All cases were treated with 5% imiquimod. The most common initial treatment 

frequency was 3–4 times per week, followed by 5–7, and 1–2 times per week (68.3%, 

17.4%, 14.3% prospectively). The median treatment duration was 4 months (range: 1–13).

Details of treatment outcome of imiquimod therapy are shown in Table 2. Among the 

reported cases, 46 (73.0%) achieved a CR and 17 (27.0%) cases had PD. There were no 

reported cases of disease progression. Follow-up after the completion of imiquimod 

treatment was documented in the 35 patients who had a CR with the median time being 12 

months (range: 0.5–53). Of those, 2 (5.7%) patients recurred. In addition, there was one 

recurrence reported in 11 patients without documentation for follow-up period making 3 

(6.5%) total recurrences among 46 patients who had a CR, and 2 of those 3 were treated 

with imiquimod therapy again, resulting in another CR. When the CR and PD groups were 

compared, there was no difference in area of publication (p = 0.32), age (p = 0.58), disease 

type (primary versus recurrent, p = 0.44), tumor size (p = 0.37), treatment duration (p = 

0.72), and frequency-reduction of imiquimod treatment (p = 0.19).

The treatment reduction patterns are shown in Table 3. In 10 (15.8%) of 63 women, the 

frequency of treatment was reduced. Between the three treatment groups that started off with 

1–2, 3–4, and 5–7 applications per week, the group initially treated with 5–7 applications 

showed a significantly greater probability of frequency-reduction of imiquimod treatment, 

with 9 (81.8%) out of 11 women requiring a dose reduction. In contrast, none of the women 

treated with 1–2 applications per week and 2.3% of the women treated with 3–4 applications 

per week required a dose reduction (p b 0.01). Among 10 women requiring a frequency-

reduction, 6 (9.5% of study population) were due to an adverse reaction from imiquimod. 

The common reasons of reduction were skin irritation (40%), erosion (40%), and pain 

(20%). Of those 6 women who required frequency-reduction, all eventually completed the 

scheduled treatment. The median time from beginning of the treatment to the frequency-

reduction due to an adverse effect of imiquimod was 4 weeks (range: 1–8).
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Results of the time-dependent analysis for imiquimod therapy are shown in Table 4 and Fig. 

2. Cumulative CR rates of imiquimod therapy at 2, 4, and 6-months were 9.8%, 31.1%, and 

71.6%, respectively (Fig. 2A). The cumulative CR rate did not differ significantly by age (6-

month CR rate, ≥ 70 versus b 70, 69.1% versus 78.7%, p = 0.90, Fig. 2B), or by disease type 

(primary versus recurrent, 74.2% versus 68.9%, p = 0.32, Fig. 2C). An initial treatment 

frequency of 5–7 times per week was associated with a significantly better CR rate than the 

other groups (1–2, 3–4, and 5–7 times per week, 71.9%, 65.6%, and 90.9%, p = 0.011, Fig. 

2D). However, the post-frequency-reduction regimen showed that the CR rates of 3–7 per 

weeks group and 1–2 group per weeks did not differ significantly (72.4% versus 62.6%, p = 

0.79, Fig. 2E). The reduction of treatment frequency did not affect the CR rates significantly 

(non-reduction versus any reduction, 70.1% versus 80.0%, p = 0.15, Fig. 2F). In multivariate 

analysis controlling for year and area of publication, age, disease type, and treatment 

frequency (initial and final), age and disease pattern (primary versus recurrent) were not 

associated with CR rate.

4. Discussion

The standard treatment for vulvar Paget’s disease has been, and still is surgical resection. 

Paget’s disease is characterized by multicentricity and is microscopically extended beyond 

the clinically visible margins. Unfortunately, disease recurrence is common regardless of 

surgical margin status [1,5]. Patients often require potentially disfiguring surgery multiple 

times, which can impact the quality of life. Therefore, developing alternative management 

options to surgery is desirable. The rationale of imiquimod therapy is to modulate cellular 

immunity against tumor cells. Imiquimod exerts its effect by eliciting a strong anti-tumoral 

immune response via activating toll-like receptor-7/8, which is expressed on monocytes and 

dendritic cells. Activated dendritic cells release cytokines such as INFα, TNFα, and IL-12, 

which induce and activate CD8(+) T cells [39]. Imiquimod therapy has been commonly used 

as a treatment for genital warts, and the effectiveness of imiquimod therapy in vulvar Paget’s 

disease has not been completely elucidated. Indeed, imiquimod use for vulvar Paget’s 

disease was only first reported in 2002 [40].

An outline of various treatment modalities for vulvar Paget’s disease is summarized in Table 

S1–2. Surgical resection remains the mainstay for the treatment of vulvar Paget’s disease. 

Previous studies have shown that the response rate of surgical resection for vulvar Paget’s 

disease ranges from 33–70% [4,5,41–43]. However, the rate of recurrence after surgical 

resection is high. A systematic review of the literature reviewing 529 cases of surgically 

treated vulvar Paget’s disease reported a recurrence rate of 58.0% (95% CI: 54.0–62.4) [9]. 

In women with negative margins, 18–38% experienced a local recurrence [3, 41–43], as 

opposed to 46–61% of the women who had positive surgical margins [3,42,43]. Performance 

of a complete vulvectomy to try to excise the disease is extremely disfiguring and often 

requires reconstructive procedures. Skin graft placement after vulvectomy has a 6.8% risk of 

postoperative complications such as physical or sexual dysfunction [44]. Also, due to the 

multifocal nature of this disease, recurrence can occur after complete vulvectomy.

Radiotherapy is an effective treatment in localized vulvar Paget’s disease with a reported 

response rate ranging from 62–100% [45–48]. The recurrence rate after radiotherapy is 0–
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35%. The downside of radiotherapy is that skin complications are common, and further 

treatment after recurrence in women who have received radiation can be challenging due to 

compromised healing.

Topical chemotherapy with fluorouracil and bleomycin was reported in a treatment for local 

disease [49,50]. According to their reports, response rate is 57–100% and the recurrence rate 

is 25%. Various adverse effects such as severe pain, moist desquamation, and allergic 

reaction have been reported. Summary for chemotherapy treatment for metastatic or invasive 

Paget’s disease but not localized disease is shown in Table S1–2.

Photodynamic therapy is a technique that uses a tumor-localizing photo-reactive drug such 

as 5-aminolevulinic acid with appropriate wavelengths to eliminate tumor cells [51]. The 

response rate of photodynamic therapy of vulvar Paget’s disease ranges from 14–50%, and 

the recurrence rate is similarly high at 38–56% [52–54]. Photosensitivity reaction and a 

burning sensation were reported as adverse effects for photodynamic therapy.

Laser therapy also is associated with high recurrence rate (67%). Because laser ablation only 

penetrates to the surface of the skin, there is a high chance of leaving a source of residual 

Paget’s disease as affected apocrine cells can occur deeper from the surface than the laser 

ablation can penetrate [55–57]. Both photodynamic therapy and laser therapy have the 

advantage of preserving vulvar anatomy, however the high recurrence rate after treatment is 

of concern, and laser ablation requires anesthesia.

The existing data of imiquimod therapy for vulvar Paget’s disease reports a response rate 

ranging from 52–80%, and 19% of women experienced a recurrence [9,10,13,38]. These 

studies are limited by small sample size (median, 21 cases) and study design (retrospective). 

Also the varied doses, regimens, and durations of imiquimod therapy utilized make the 

results difficult to adopt and interpret for a proper treatment application [10,13,34,36,38]. 

Our study, by combining the data, allows the analysis of a larger sample size. Based on our 

results, we recommend a starting dose of imiquimod therapy 3–4 times weekly with a 

treatment duration of 6 months. This is because response to imiquimod therapy seems to be 

a time-dependent event, and reduction of frequency is high in 5–7 times weekly regimen. If 

adverse events are noted, the number of treatments per week should be reduced until therapy 

is tolerated.

A strength of the study is that this is a systematic review of literature with a relatively large 

sample size for evaluation. Possible limitations of this study are that it was based on 

retrospective reviews of literature, some of which did not provide detailed information about 

current status with a decent period of follow-up. Publication bias may also exist. In addition, 

there were various treatment regimens identified in the literature that make statistical 

analysis difficult.

In summary, our study highlighted the potential effectiveness of imiquimod therapy as an 

alternative management for vulvar Paget’s disease, especially for patients with recurrence or 

multiple surgical resections, or who are poor surgical candidates. There is currently one 

phase II clinical trial examining the efficacy of imiquimod in vulvar Paget’s disease actively 

enrolling patients (www.clinicaltrial.gov, searched June 3, 2015). Such a prospective study 
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for validation as well as a comparison to other treatment modalities would be beneficial to 

further out knowledge regarding the use of imiquimod for this disease.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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HIGHLIGHTS

• Complete response rates at 2, 4, and 6-month after imiquimod treatment were 

9.8%, 31.1%, and 71.6%, respectively.

• Treatment frequency reduction due to adverse effects was 9.5% for 

imiquimod therapy for vulvar Paget’s disease.

• Age, disease type (primary versus recurrence), and treatment frequency 

reduction were not associated with response rate to imiquimod therapy.
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Fig. 1. 
Searching criteria for vulvar Paget’s disease treated with imiquimod. PubMed/MEDLINE 

and ScienceDirect were searched with entry keywords “Paget’s disease” and “imiquimod” 

(March 6, 2015).
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Fig. 2. 
Cumulative complete response curves of imiquimod therapy for vulvar Paget’s disease. Log-

rank test for p-values. Cumulative complete remission rate is shown based on (A) all cases, 

(B) age at diagnosis, (C) disease type, (D) initial treatment frequency, (E) final treatment 

frequency (cases 3–4/week and 5–7/week were grouped together due to small number for 5–

7/week), and (F) dose reduction.
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Table 1

Patient demographics for vulvar Paget’s disease.

N = 63 (100%)

Year of publication

 <2005 1 (1.6%)

 2006–2010 14 (22.2%)

 ≥ 2011 48 (76.2%)

Area of publication

 Europe 42 (66.7%)

 South America 15 (23.8%)

 North America 5 (7.9%)

 Asia 1 (1.6%)

Age (years) 68 (41–92)

 <60 9 (14.3%)

 60–69 21 (33.3%)

 ≥ 70 27 (42.9%)

 Missing 6 (9.5%)

Disease type

 Primary 31 (49.2%)

 Recurrent 32 (50.8%)

  Time from end of prior treatment
a 66 (4–360)

  Prior treatment type
b

   Surgery 20 (62.5%)

   Imiquimod 2 (6.3%)

   Laser therapy 1 (3.1%)

   Photodynamic therapy 1 (3.1%)

   Missing 8 (25.0%)

Size 6.5 (2–9)

 <5 cm 18 (28.6%)

 ≥ 5 cm 13 (20.6%)

 Missing 32 (50.8%)

IQ dose, 5% 63 (100%)

IQ treatment frequency

 1–2/week 9 (14.3%)

 3–4/week 43 (68.3%)

 5–7/week 11 (17.4%)

Duration of IQ treatment 4 (1–13)

 <2 months 10 (15.8%)

 2–3.9 months 16 (25.4%)

 4–5.9 months 26 (41.3%)

 ≥ 6 months 11 (17.5%)

Frequency-reduction of IQ treatment
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N = 63 (100%)

 No 53 (84.2%)

 Yes 10 (15.8%)

Median (range) or number (%) is shown. Abbreviation: IQ, imiquimod.

a
Expressed as month.

b
No prior chemotherapy or radiotherapy.
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Table 2

Outcome of imiquimod therapy for vulvar Paget’s disease.

No. (%) Complete Persistent Progress p-Value

Total 63 (100%) 46 (73.0%) 17 (27.0%) 0

Year of publication < 0.01

 <2011 15 (23.8%) 15 (100%) 0 (0%) 0

 ≥ 2011 48 (76.2%) 31 (64.6%) 17 (35.4%) 0

Area of publication 0.32

 Europe 42 (66.7%) 29 (69.0%) 13 (31.0%) 0

 Non-Europe 21 (33.3%) 17 (81.0%) 4 (19.0%) 0

Age (years) 0.58

 <70 30 (52.6%) 22 (73.3%) 8 (26.7%) 0

 ≥ 70 27 (47.4%) 18 (66.7%) 9 (33.3%) 0

Disease type 0.44

 Primary 31 (49.2%) 24 (77.4%) 7 (22.6%) 0

 Recurrent 32 (50.8%) 22 (68.8%) 10 (31.2%) 0

Size 0.37

 <5 cm 18 (58.1%) 16 (88.9%) 2 (11.1%) 0

 ≥ 5 cm 13 (41.9%) 10 (76.9%) 3 (23.1%) 0

Initial treatment frequency 0.058

 1–2/week 9 (14.3%) 5 (55.6%) 4 (44.4%) 0

 3–4/week 43 (68.3%) 30 (69.8%) 13 (30.2%) 0

 5–7/week 11 (17.5%) 11 (100%) 0 (0%) 0

Duration of treatment 0.72

 <2 months 16 (25.4%) 10 (62.5%) 6 (37.5%) 0

 2–3.9 months 10 (15.9%) 8 (80.0%) 2 (20.0%) 0

 4–5.9 months 26 (41.3%) 20 (76.9%) 6 (23.1%) 0

 ≥ 6 months 11 (17.5%) 8 (72.7%) 3 (27.3%) 0

Frequency reduction 0.19

 No 53 (84.1%) 37 (69.8%) 16 (30.2%) 0

 Yes 10 (15.9%) 9 (90.0%) 1 (10.0%) 0

Chi-square test for p-values.
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