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Comparison of the Treatment Outcomes of
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Background: Bowen’s disease (BD) is treated by multiple
treatment modalities. Objective: To assess the effectiveness
of photodynamic therapy (PDT) and ingenol mebutate (IMB)
in treating BD and determine the factors affecting the treat-
ment outcome. Methods: Patients with histologically con-
firmed BD from January 1, 2006, to December 31, 2017,
were identified from the database of CHA Bundang Medical
Center. Those treated with PDT or IMB were included.
Patient, tumor characteristics, and treatment response data
were retrospectively collected from the database. Results:
Overall, 44 and 24 BD were treated with PDT and IMB,
respectively. Mean time to the first follow-up visit was 1.2
(0.5~ 4) months. Mean follow-up duration was 7.6 (1~ 36)
months. The mean number of treatment sessions for PDT is
2 sessions (1~5), while that of IMB was equally 1 session.
The complete response rates at the first follow-up visit were
66.7% and 53.0% and recurrence rates were 10.3% and
15.3% for PDT and IMB, respectively. However, the treat-
ment outcome and recurrence rate between both treatment
modalities were not significantly different (p=0.349 and
p=0.993, respectively). In factor analysis, the complete re-
sponse rate significantly decreased with older patients in
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IMB (p=0.012). Adverse events, occurred in 20.5% and
45.8% of patients treated with PDT and IMB, respectively.
Conclusion: PDT and IMB are effective noninvasive treat-
ment modalities for BD. However, PDT is a safer treatment
modality, considering its fewer adverse events. Particularly,
with age being a factor that reduces IMB outcome, in older
patients, PDT can be considered as preferred treatments over
IMB. (Ann Dermatol 32(1) 47 ~52, 2020)

-Keywords-

Bowen’s disease, Ingenol mebutate, Photodynamic therapy,
Treatment outcome

INTRODUCTION

Bowen’s disease (BD) was first described by Bowen in 1912
as a cutaneous squamous cell carcinoma (SCC) in situ'.
BD appears as a slowly enlarging, sharply demarcated er-
ythematous plaque’. Histological examination reveals hy-
perkeratosis and parakeratosis, overlying an epidermis that
is replaced by disorganized atypical keratinocytes and ab-
normal mitosis’. The risk of progressing BD to SCC is with-
in 3%~8%, of which 13%~20% develop metastasis®*.
Different guidelines for BD recommend various treatments
such as surgical excision, photodynamic therapy (PDT), imi-
quimod 5% cream, 5-fluorouracil cream, cryotherapy, la-
ser therapy, and curettage*’. However, the most effective
treatment is uncertain because of the lack of controlled tri-
als*®. The British guidelines state that no treatment modal-
ity is superior to others and that choosing a therapeutic
option for a patient depends on the tumor location, ex-
pected efficacy, patient basal status, economic resources,
and patient preference®’. PDT is a frequently used treat-
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ment modality because of its noninvasive character and
excellent cosmetic results. PDT has an advantage at body
sites associated with poor wound healing and in the case
of multiple lesions”*'°. Recently, ingenol mebutate (IMB),
which is a drug approved by the US Food and Drug
Administration for the treatment of actinic keratosis (AK),
is being used off-label to treat BD. Unlike in AK treat-
ment'""?, no studies comparing the treatment outcomes of
PDT and IMB are available in BD treatment. Also, no clin-
ical or histological factors that affect the treatment out-
come of IMB are reported.

This study aimed to assess the effectiveness of the PDT
and IMB in the treatment of BD and to determine which
clinical or histological factors affected the treatment out-
come.

MATERIALS AND METHODS

Patient selection

Patients with histologically confirmed BD from January 1,
2006, to December 31, 2017, were identified from the
histological database of CHA Bundang Medical Center. Of
the selected patients, those treated with PDT or IMB were
included. Patients with tumors found on the anogenital re-
gion were excluded because of their different etiologies
and known high recurrence rates. Patients who lost to fol-
low-up (FU) or with inadequate medical information in
the patient electronic chart were also excluded from the
analysis. Ethical approval was obtained from the ethic com-
mittee of CHA Bundang Medical Center (IRB no. 2019-
07-039-001).

Procedure

Data on patient and tumor characteristics were retrospect-
ively collected from the patient electronic chart. The pa-
rameters included in the analysis were as follows: age,
sex, disease duration, tumor location, histological epi-
dermal thickness, the number of treatment sessions and
pretreatment with fractional CO; laser, clinical result at the
first FU visit, the date of any recurrences noted during lat-
er FU visits, and adverse events. In this study, complete re-
sponse was defined as the absence of clinical evidence of
BD at the first FU visit. Conversely, any clinical evidence
of BD in the treatment area at the first FU visit indicated
an incomplete response. Meanwhile, recurrence was de-
fined as the presence of any clinical or histological evi-
dence of BD during later FU visits.

Therapy
For patients treated with PDT, all BD lesions were treated

with the same methyl aminolevulinate cream (Metvix®;
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Galderma Laboratories, Paris, France), light source (Omnilux;
Photo Therapeutics, Inc., Altrincham, UK; wavelength:
633 nm), and light dose (126 )J/cm?). The methyl amino-
levulinate cream was applied to BD lesions and covered
with plastic film to avoid light exposure. The cream was
removed after 4 hours, and the lesion was irradiated with
the light source. 10 BD lesions out of 40 BD lesions were
treated with fractional CO, laser (eCO,; Lutronics, Seoul,
Korea; 50 mJx 200 spots/cm?) before PDT treatment. For
patients treated with IMB, head and neck lesions were
treated with 0.015% IMB (Picato\E; Leo Pharma, Ballerup,
Denmark) for 3 consecutive days, and trunk and limb le-
sions were treated with 0.05% IMB for 2 consecutive days.
Patients were instructed on the modalities of IMB self-ad-
ministration.

Statistical analysis

Distributions of patient characteristics were described by
means of standard deviation.

To determine the presence of any potential factors asso-
ciated with the treatment outcome after PDT or IMB, we
performed logistic regression on the following parameters:
age, sex, disease duration, tumor location, histological ep-
idermal thickness, and the number of treatment sessions
and pretreatment with fractional CO, laser. Statistical sig-
nificance was considered when the p-value was below
0.05. Statistical analyses were performed using IBM SPSS
Statistics ver. 25.0 (IBM Corp., Armonk, NY, USA).

RESULTS

Patient and tumor characteristics

During the study period, 160 histologically proven cases
of BD in 145 patients were found in the histological data-
base of CHA Bundang Medical Center. Of the 160 BD le-
sions, 13 on the anogenital region were excluded because
of their different etiologies and known high recurrence
rates. The treatment modality was retrieved from the pa-
tient electronic chart. Of the 147 remaining BD lesions,
64 treated with surgical excision (56), cryotherapy (4), and
imiquimod (4) other than PDT and IMB were excluded.
We also excluded 15 lesions in 15 patients who lost to FU
or with inadequate medical information in the electronic
chart. Consequently, the 68 remaining lesions in 61 pa-
tients were included. Among them, 44 BD lesions in 44
patients were treated with PDT, whereas 24 BD lesions in
17 patients were treated with IMB. The average age was
71.4 years (47 ~93 years), and 45 patients were female. A
flowchart of patient selection is presented in Fig. 1, where-
as the demographics of the patients and the clinical, histo-
logical characteristics of BD lesions are shown in Table 1.
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147 BD lesions (132 patients)
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BD lesions in the anogenital region
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83 BD lesions (68 patients)

Exclusion of 64 BD lesions:
treatment modality other than
PDT and IMB
- Surgical excision (56 BD lesions)
- Cryotherapy (4 BD lesions)
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Exclusion of 15 BD lesions:
Loss of follow-up or
inadequate medical information

Fig. 1. Flowchart of patient selec-
tion. BD: Bowen’s disease, PDT:
photodynamic therapy, IMB: inge-
nol mebutate.

Table 1. Demographics of patients and clinical, histological characteristics of Bowen’s disease

Variable Total PDT IMB

Patients 61 44 17
Sex

Male 16 (26.2) 15 (34.1) 1 (5.9)

Female 45 (73.8) 29 (65.9) 16 (94.1)
Age (yr) 71.4 (47~93) 70.3 (47~93) 74.3 (51~92)
Duration of disease (mo) 34.1 (2~96) 35.5 (2~96) 32.6 (6~60)
Total lesions 68 44 24
Tumor location

Head/neck 42 (61.8) 23 (52.3) 19 (79.2)

Trunk 15 (22.1) 13 (29.5) 2 (8.3)

Extremities 11 (16.1) 8 (18.2) 3 (12.5)
Histological epidermal thickness (mm) 0.50 0.63 0.38
Number of treatment sessions - 2 (1~5) 1
Pretreatment with fractional CO; - 10 (23) NA

Values are presented as number only, number (%), or median (range).
PDT: photodynamic therapy, IMB: ingenol mebutate, NA: not assessed, -: not available.

Evaluation of the treatment outcome

The mean time to the first FU visit of patients treated with
PDT was 1.5 months (0.5~ 3.8 months), whereas that of
patients treated with IMB was 0.9 months (0.5~ 1.5 months).
The mean FU duration of patients treated with PDT was
7.6 months (1~ 24 months), whereas that of patients treat-
ed with IMB was 6.6 months (1~36 months). The mean
number of treatment sessions for PDT is 2 sessions (1~5
sessions), while that of IMB was equally 1 session.
Complete response was found in 29 lesions (66.7%) after
PDT and 13 lesions (53.0%) after IMB (p=0.349). Of the
29 complete-response BD lesions treated with PDT, 3 le-
sions (10.3%) recurred. Meanwhile, 2 lesions (15.3%) re-
curred in the 13 complete-response BDs treated with IMB

(p=0.993). Table 2 shows the number of BD lesions with
a complete response and the recurrence rates noted after
FU. In patients with BD treated with PDT, complete re-
sponse was found in 8 out of 10 lesions (80%) with pre-
treatment with fractional CO, laser and 20 out of 34 le-
sions (60%) without fractional CO; laser (p=0.096; Table 3).

Factors associated with successful treatment

When analyzing the factors associated with successful
treatment, no significant correlation was found in the suc-
cess rates of PDT and IMB for BD and in any of the fol-
lowing parameters: sex, disease duration, tumor location,
histological epidermal thickness, and the number of treat-
ment sessions and pretreatment with fractional CO; laser.
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Table 2. Evaluation of treatment outcome

Table 3. Factors associated with successful treatment

Variable PDT IMB  p-value

Lesions response at first follow-up observation
Complete response 29 (66.7) 13 (53.0) 0.349
Incomplete response 15 (33.3) 11 (47.00 -
Recurrence during follow-up period 3 (11.5) 2 (15.3) 0.993

Values are presented as number (%) or median (range).
Statistical significance was considered when p-value was below
0.05.

PDT: photodynamic therapy, IMB: ingenol mebuate, -: not
available.

Only older age significantly correlated with the lower
complete-response rate of IMB (p=0.012; Table 3).

Adverse events

A description of the adverse events in 20 of the 68 cases
was available in the patient electronic chart. Among these
20 lesions, 9 were reported from PDT (20.5%), and 11
were reported from IMB (45.8%). In PDT, the most com-
mon adverse event was crusting, which was observed in
four cases. Other observations were itching (2), hyper-
pigmentation (2), and erythema (1). In IMB, the most com-
mon adverse event was irritation, which was observed in
four cases. Other observations were crusting (2), stinging
(2), and erythema (2). Nonetheless, no serious adverse
events and discontinuation of treatment caused by treat-
ment-related adverse events were reported.

DISCUSSION

Our results show that the complete-response rate of BD
treated with PDT (66.7%) was higher than that of BD treat-
ed with IMB (53.0%). Meanwhile, the recurrence rates of
BD treated with PDT (10.3%) was lower than of BD treat-
ed with IMB (15.3%). In a previous study, the clinical clear-
ance and recurrence rates of BD cases treated with PDT
were 76.1% ~98% and 10.5% ~31%, respectively, there-
by comparable to our results”'*"”. Effective treatment with
IMB in several cases of BD was also reported'®**, but stud-
ies on the clinical clearance and recurrence rates of BD
treated with IMB are unavailable. The treatment outcome
of PDT in BD was previously compared with other non-
invasive treatments, mostly with cryotherapy and topical
5-fluorouracil cream. The results of these studies demon-
strate that PDT is superior to cryotherapy and 5-fluorour-
acil cream in terms of therapeutic efficacy”>*®. Meanwhile,
a comparison of the treatment outcomes of PDT and IMB
in BD has not yet been reported. However, according to
the results of studies comparing the treatment outcomes of
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p-value
Variable

PDT IMB
Gender 0.827 NA
Age (yr) 0.344 0.012
Duration of disease (mo) 0.166 0.748
Tumor location 0.632 0.067
Histological epidermal thickness 0.127 0.241
Number of treatment sessions 0.334 NA
Pretreatment with fractional CO, 0.096 NA

Statistical significance was considered when p-value was below
0.05.

PDT: photodynamic therapy, IMB: ingenol mebutate, NA: not
assessed.

PDT and IMB in AK, the clinical clearance rates of PDT
and IMB were 67.1% and 62.9%, respectively, indicating
to be nonsignificant’. In our study, the results demon-
strate that PDT is an effective treatment option for BD,
with a higher complete-response rate and lower recur-
rence rate than IMB. No statically significant difference of
the complete-response rate and recurrence rate was found
between PDT and IMB, but a larger study population and
a longer FU are needed to validate these results.

The outcome of BD treatment can be variable according
to several clinical and histological factors. In our study, we
searched for different clinical and histological factors influ-
encing the PDT and IMB treatment outcomes in BD. A
peak incidence of BD is described between the age of 70
and 79 years”. The average age of patients with BD in our
study was 71.4 years. Furthermore, a significantly low com-
plete-response rate was found in elderly patients in the
IMB treatment group. Advanced age is associated with a
decreased function of the immune system”. Perhaps, the
immune response induced by cytokine secretion by acti-
vated protein kinase C toward tumor cells during IMB is
decreased in the elderly. Also, PDT is prescribed by the
physician, and the treatment is performed by appropri-
ately trained staff on a day-case basis. By contrast, IMB is
applied by the patient at home. Possibly, the elderly pa-
tient has not been treated appropriately because of de-
creased compliance. Hence, further study is needed to
compare the treatment outcomes of patients treated with
IMB at the hospital and patients treated with self-appli-
cation.

Meanwhile, the longer the time from lesion onset to diag-
nosis, the more likely it will affect biological behavior and
reduce the clearance rate of treatment. However, the dura-
tion of disease in our results did not affect the treatment
outcome in both PDT and IMB.



A study by Truchuelo et al.” showed a decreased clear-
ance rate on the lower extremities. Tyrrell et al.”® also
showed that acral tumors exhibited a lower clearance rate
after PDT than non-acral tumors. In our study, tumors
were most commonly located on the head and/or neck in
both PDT and IMB. However, the location of BD was not
significantly associated with the treatment outcome. The
proportion of female patients and that of tumors located
on the head and/or neck were higher in the IMB than
those in the PDT. This result is because female patients
consider cosmetic aspects more and prefer a simpler and
more rapid treatment than male patients.

In studies concerning basal cell carcinoma (BCC), tumor
thickness was a substantial predictor of clinical clearance
of PDT, with no response in BCC measuring more than 2
mm thick®*?*°. Furthermore, invasive SCC, as well as nod-
ular BCC, has low overall success rates after PDT*'*%.
Therefore, increased epidermal thickness might also play
an important role in BD. However, in our study, the epi-
dermal thickness was not significantly associated with the
treatment outcome. The mean epidermal thicknesses
were 0.63 mm and 0.38 mm in PDT and IMB, re-
spectively, and no BD was thicker than 2 mm. These find-
ings suggest that protoporphyrin 1X (PplX) and IMB pene-
trated deep enough to reach the entire epidermis and
might explain why the increased epidermal thickness did
not influence the treatment outcome of PDT and IMB in
BD.

Another possible influencing factor is pretreatment with
fractional CO; laser. In comparing the treatment outcomes
according to the presence or absence of pretreatment with
fractional CO; laser in PDT, the pretreatment with frac-
tional CO; laser could increase the rate of complete re-
sponse. The American Society of Dermatological Surgery
recommends the pretreatment of hyperkeratosis before the
application of photosensitizer to improve the treatment
outcome™. A review by Bay et al.** showed that pretreat-
ment with fractional CO, laser, rather than curettage/debulk-
ing, microdermabrasion, and microneedling, increases the
accumulation of PpIX and the treatment outcome after
PDT. Although not investigated in our study, Erlendsson et
al.” reported that combination therapy with fractional
CO; laser can increase the therapeutic effectiveness of
IMB, enabling customized topical delivery and the poten-
tial use of IMB for the treatment of non-melanoma skin
cancer.

The main limitation of our study is the retrospective study
design with a small sample size. Another limitation is that
the assessment of complete response and recurrence was
mainly based on clinical findings.

This retrospective study of 68 BD lesions showed that both
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PDT and IMB are effective noninvasive treatment modal-
ities for BD. However, PDT is a safer treatment modality
than IMB, considering that PDT has fewer adverse events.
Especially in patients with old age, which is a factor that
reduces IMB treatment outcome, PDT can be considered
as preferred treatments over IMB for BD. In patients with
BD treated with PDT, pretreatment with fractional CO, la-
ser tends to increase the complete response rate. We rec-
ommend pretreatment with fractional CO, laser to im-
prove the treatment outcome in BD treatment with PDT
and IMB. Further prospective studies with a large sample
size are required to acquire even better and more reliable
data.
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