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Abstract

Bowen’s disease is a form of non-invasive (in situ) squamous cell skin cancer localized in the non-genital area. Russian and European clinical guide-
lines include photodynamic therapy (PDT) in the standard of care for patients with Bowen's disease. In the present review, the efficacy and safety
profile of different PDT regimens for Bowen’s disease are analyzed according to the available literature data. PDT can be used to treat large Bowen'’s
disease lesions localized in areas of the body characterized by severe healing and in cases where surgery is not feasible. Analysis of the results of
studies shows that PDT is superior in efficacy and cosmetic results to traditional local treatments such as 5-fluorouracil or cryotherapy. In all ana-
lyzed studies in patients with Bowen'’s disease, PDT achieved a significant clinical effect. Complete regression of pathologic foci was achieved in
67-100% of patients. In studies evaluating the recurrence rate of Bowen'’s disease after PDT, this value ranged from 2-28% with the range of 6-18%
in most of the studies. Most often, 5-aminolevulinic acid and its methyl ester are used for PDT in Bowen'’s disease. According to some researchers,
aminolevulinic acid allows to achieve a more long-term positive clinical effect with a lower incidence of painful reactions during treatment.
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DPOTOOMNHAMUYECK A TEPAMNSA NMALUMNEHTOB
C BOJIE3HbIO BOY3HA

E.B. ®unonenko', B.U. Msanosa-Paakesny?

1«MOCKOBCKMI HOYYHO-MCCNEAOBATENBCKMIA OHKONOrUYECKMI MHCTUTYT uM. [1.A. TepueHa
— dunman OIBY «<HaumoHanbHbIN MEAMUMHCKUIA MCCNEefOBATENLCKMIM LEHTP PAAUONOTUM»
Murucrepcrea sgpasooxpaHerus Poceuickoin Penepaunm, Mocksa, Poccus
2Poceumckmit Yumnsepeutet apyx6el Hapoaos, Mockea, Poccus

Peslome

BonesHb boysHa — dopma HeMHBa3MBHOTO (in situ) NIOCKOKNETOYHOTO paka KoXu, TOKan30BaHHasA B HEreHuTanbHow obnactu. Poccuiickne
1 eBpoOreincKme KIIMHNYeCcKe pekoMeHAaLuy BKoYaloT doToanHamuyeckyto Tepanuto (OAT) B cTaHAapTbl IeYeHNA NaLMEHTOB C 6051e3HbI0
BoysHa. B HacToALlemM 0630pe No MMeLMMCA NUTepPaTypPHbIM JaHHbIM NPOaHann3npoBaHbl 3GGeKTUBHOCTL 1 Npodunb 6esonacHocTy pas-
NNYHbIX cxeM npumeHeHna OAT npu 6one3Hn boysHa. O[T MOXeT 6bITb MPUMEHEHa [1A BO3AENCTBUA Ha oyary 6onesHu boysHa 6onbLioro
pasmepa, SIoKanM30BaHHbIE Ha yYacTKax Tesla, XapakTepusyIoLLNXCA TAXKENbIM 3aXK1BNEHMEM, a TaKkxKe B Cllyyasx, Korga Xupypruyeckoe Bme-
LIaTeNbCTBO NPeACTaBNAeTCA HelenecoobpasHbiM. AHanu3 pesynbTaToB 1CCiefoBaHN nokasbisaeT, Yto O/IT npeBocxoanT No 3GpeKTrB-
HOCTW 1 KOCMETUYECKMM pe3yribTaTaM TPaAuLIVIOHHbIE MECTHbIE METOABI JIEYEHNE, Takne Kak MpUMeHeHne 5-GTopypaLna unm Kprotepa-
nuio. Bo Bcex NpoaHanu3npoBaHHbIX MCCNefoBaHNAX Y NaLMeHToB ¢ 6one3Hblo boysHa, OAT no3sonuna 4OCTUYb 3HAYVMOTO KIVHUYECKOTO
a¢pdekTa. MonHaa perpeccra NaToNOrMYeCKMX ovaros 6bina AocTUrHyTta y 67-100% naumeHToB. B nccnenoBaHmAX, OLeHMBaBLUMX YacTOTy
peumnpmBoB 6onesHun boysHa nocne OAT, 3HaueHVe STOro NoKasartesis CocTaBnAno 2-28%, B 60NbWUHCTBE NccnefoBaHni 6-18%. Yalle Bcero
ana OOT npu 6one3Hn boysHa NPMMEHAIOT 5-aM1HONEBYIMHOBYIO KUC/IOTY 1 ee MeTUoBbIN 3¢up. Mo AaHHbBIM HEKOTOPbIX 1ccnefoBaTenen
aMVHOJIEBYNIMHOBAA KNCIOTa MO3BOMIAET OCTUYb 60Nee JONTOCPOYHOrO MONOXKNTENIbHOTO KIIMHNYECKOro 3pdeKTa C MeHbLLEel YacTOTON pas-
BUTKA 6ONEBbIX PeaKLWi B MpoLiecce eyeHus.

KnioueBble cnoBa: ¢potoanHammueckan Tepanms, 6one3Hb boysHa, NNOCKOKNETOUHBIN pak KOXM in situ, 5-aMm1HONEBYNMHOBaA KUCOTa,
METUIIOBbIN 3GUP 5-aMUHONEBYIMHOBOW KACOTbI.

KonTakTbl: unoHeHko E.B., e-mail: elena.filonenko@list.ru

IOna untuposanusa: OunoHeHko E.B., MiBaHoBa-Pagkesuy B./. DoToguHammnyeckas Tepanusa naumeHToB ¢ 6one3Hbio boysHa // Biomedical
Photonics. - 2023.-T. 12, N2 4. — C. 22-29. doi: 10.24931/2413-9432-2023-12-4-22-29.
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Introduction

Bowen’s disease (first described in 1912) is a form of
intraepidermal (in situ) squamous cell skin cancer (SCSQC).
In addition to Bowen's disease, non-invasive forms of
SCSC also include Keir's erythroplasia. According to
current concepts, Bowen's disease is an in situ SCSC for
lesions located in non-genital areas [1,2]. In Bowen’s
disease, if untreated, pathologic foci continue to slowly
increase in size and may develop into an invasive form of
SCSC after many years [2].

Etiology and pathogenesis

The factors that provoke the development of Bowen'’s
disease include [2]:

* various types of irradiation (ultraviolet radiation,

radiation therapy)

* local action of carcinogenic compounds (e.g., arse-

nic)

« immunosuppressors (in particular, various drugs

with immunosuppressive effects)

¢ viruses (in a systematic review by Namgoong S. et

al. human papillomavirus (HPV) was found in 28.3%
of 904 extragenital in situ specimens of SCSC, with
HPV-16 being the most common, followed by HPV-
30(3])

¢ chronic trauma

+ dermatoses (e.g., common or chronic lupus erythe-

matosus)

+ seborrheic keratoses

etc.

Bowen’s disease develops slowly, but can progress to
invasive SCSC in about 10% of patients if not adequately
treated. At the same time, cases of SCSC developed in
patients with Bowen'’s disease are often more aggressive
than those arising in actinic keratoses [4].

Clinical manifestations

There are certain difficulties in diagnosing Bowen'’s
disease when differentiating it from various dermatoses.
This is due to the fact that Bowen’s disease often has no
specific clinical manifestations [5].

Pathologic foci in Bowen’s disease are usually well-
defined, asymptomatic erythematous hyperkeratotic
plaques with irregular well-defined borders, with tightly
seated dry scales on the surface. Foci appear more often
on areas of skin exposed to the sun, usually in light-
skinned people. The pigmented variant of Bowen's dis-
ease occurs in 1.7-5.5% of cases, mostly in men with
darker skin types, on sun-protected areas such as the
lower extremities [2].

One of the first signs to suspect Bowen’s disease may
be the absence of any response to topical anti-inflamma-
tory therapy [1,2].

At the onset of the disease, a small red spot (or
several spots) is observed on the skin, the surface of which

is covered with scales. The latter are easily removed from
the surface of the spot. Under the removed scales, a foci
with a moist and red surface is exposed, not accompa-
nied by subjective sensations. With disease progression,
the lesion thickens, an infiltrate appears, and in its place a
dense plaque with clear even boundaries is formed, which
can grow, become voluminous and rise above the skin
[2,5].
There are four clinical forms of Bowen’s disease [5]:
¢ anular, in which the plaque forms in the shape of
a circle;
* verrucous, in which wart-like growths appear on
the surface;
+ pigmented in the form of a plaque of dark color
(due to the content of a large amount of melanin);
+ acral form, accompanied by skin lesions of the nail
plate (more often on the lower extremities).

Diagnosis

Dermatoscopic examination is necessary to confirm
the diagnosis of Bowen’s disease. Bowen'’s disease usually
shows superficial areas of scaling, tortuous vessels (“glo-
merular”vessels) and/or red clots (“globular”vessels), and
small brown dots and globules in the pigmented variant.
If there is doubt about the diagnosis or if confirmation is
required before a particular treatment, the patient may
be scheduled for a punch biopsy to histologically reveal
full thickness epidermal dysplasia [1,2].

Therapy

Surgical removal

Standard surgical excision of a focus of Bowen’s dis-
ease is recommended when there is diagnostic uncer-
tainty regarding the invasiveness of the disease, as well
as in the recurrent form of the disease and in immu-
nocompromised patients. When performing surgical
removal, it is advisable to remove the pathologic focus
with a reserve of 3-5 mm [1,2].

In cases where it is important to preserve healthy tis-
sue as much as possible (e.g., when removing a patho-
logic focus in the eye area or nail plate), Mohs micro-
graphic surgery is the preferred option for surgical
removal [2].

If surgical treatment is not possible (e.g., due to
patient refusal of treatment, severe patient condition, or
unsatisfactory expected cosmetic results with surgery),
one of the local therapy options is recommended: curet-
tage and electrocoagulation, radiation therapy, cryode-
struction, photodynamic therapy, or local drugs with
antitumor activity [1,2,5,6].

Local drug therapy

In Bowen'’s disease with small lesions (less than 2 cm),
local application of 5% of 5-fluorouracil 1-2 times a day
for 3-4 weeks is recommended. This therapy may cause
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local side effects in the form of local inflammation, skin
ulceration at the sites of application, and scarring at the
site of lesions. In some cases, topical application of 5-flu-
orouracil is possible for larger lesions located in low-risk
areas [1,2].

According to the clinical guidelines of the British
Association of Dermatologists, local application of 5-flu-
orouracil cannot be recommended directly, but may be
considered as an alternative to other treatments (e.g.,
if the patient refuses other treatments) in patients with
large, localized lesions in areas where healing is usually
difficult (e.g., shins in elderly patients) and in immuno-
compromised patients for the treatment of multiple and
recurrent lesions [2,7-10].

Among other topical agents, 5% imiquimod may be
recommended in patients with Bowen’s disease (usually
only if other alternative treatments are not possible) [2].

Cryodestruction

Cryodestruction may be recommended as a first-
line treatment option for patients with small (<2 cm) in
situ SCSC lesions [2,7,9]. One cycle of cryotherapy with
freezing for 20-30 s or two cycles of 10-20 s is used to
treat lesions in Bowen'’s disease. According to the British
Association of Dermatologists, cryotherapy may be asso-
ciated with greater discomfort, poorer healing, and more
recurrences compared with scraping with cauterization.
The use of cryotherapy in patients with Bowen’s disease
with large lesions or lesions located on the shin (higher
probability of non-healing ulcers) and in immunocom-
promised patients is possible but should be considered
on an individual basis [2,9].

Curettage with cauterization

Curettage with cauterization is mainly used to treat
patients with small foci of Bowen’s disease [2]. After the
procedure, ulceration and prolonged healing of postop-
erative wounds are possible, so the age of the patient,
general skin condition, localization and size of the lesion
should be taken into account when prescribing this type
of therapy. Besides, it is possible to use curettage with
cauterization in immunocompromised patients [2].

Laser irradiation

Laser irradiation to target foci of Bowen'’s disease is
used when other treatments have been ineffective or
are not appropriate for the patient. The ablative CO,
laser is considered more effective than the non-ablative
neodymium:YAG laser [2].

Radiation therapy

Radiation therapy is performed only in immunocom-
petent patients with Bowen’s disease, usually when the
lesion is recurrent or unresponsive to other treatments,
or when surgery is inappropriate or of a high risk [2].
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Photodynamic therapy

In recent years, the use of non-invasive therapies has
attracted increasing attention in the treatment of cancer
and precancerous lesions. Photodynamic therapy (PDT)
is one such conservative and non-invasive methods.
During PDT, antitumor immune responses are triggered
by nontoxic photosensitizers selectively accumulated in
pathological tissue, which convert oxygen into cytotoxic
reactive oxygen species under the action of light of a cer-
tain wavelength [11].

Numerous studies have confirmed that PDT demon-
strates high efficacy with excellent cosmetic results in
the treatment of superficial basal cell skin cancer [12],
actinic keratosis [13], SCSC in situ, including genital local-
ization [14], extramammary Paget’s cancer [15], mycosis
fungoides [16], and other tumor and pre-tumor diseases.

The aim of this review is to analyze the efficacy and
safety profile of different PDT regimens for Bowen'’s dis-
ease.

The efficacy of PDT for Bowen'’s disease is considered
to be equivalent or superior to local application of 5-fluo-
rouracil and cryotherapy [9,8,10]. The cosmetic outcome
with PDT is considered to be better compared to stan-
dard therapy. PDT can be used to treat large lesions,
lesions localized to areas of the body characterized by
severe healing, and in cases where surgery is not feasible
[171.

In 2016 the American Society for Dermatologic Sur-
gery approved protocols for the treatment of patients
with Bowen'’s disease by PDT [4]:

+ 5-aminolevulinic acid (5-ALA) topically, incubation
time 4 h, irradiation with a red light source, light
dose >100 J/cm?;

* 5-ALA methyl ester (MAL) topically, incubation time
3 h, irradiation with red light source, light dose
75-100 J/cm?.

The performed literature analysis allowed to identify

10 studies of PDT efficacy and safety in patients with
Bowen'’s disease since 2000, in which 20 or more (up to
335) patients have been included (see Table). Studies in
which PDT was performed in combination with other
therapies were not included in the analysis, as the results
of such studies do not allow estimating the contribution
to the efficacy of PDT specifically.

In 3 studies out of those included in the analysis
5-ALA was used for PDT, in 6 - MAL, in 1 study - in part
of patients 5-ALA, and in other part - MAL. The most fre-
quent light dose in the studies was 37-75 J/cm?, and 100-
105 J/cm? in 2 studies. The number of performed PDT
courses was usually 1-2, but in some studies it reached 6.

Effectiveness of PDT in Bowen’s disease

As can be seen from theTable, in all studies in patients
with Bowen'’s disease, PDT achieved a significant clini-
cal effect. Complete regression of pathologic foci was
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achieved in 67-100% of patients. In studies evaluating
the recurrence rate, the value was 2-28%, in most studies
it was 6-18%.

Interesting comparative data on the efficacy of 5-ALA
and MAL were obtained in a study by Alique-Garcia et al.
[25]. The authors of the study showed that the efficacy
was significantly higher with 5-ALA. Thus, in PDT with
5-ALA, the full effect was obtained in 87% of patients,
while in PDT with MAL it was seen only in 76% of
patients. The difference in efficacy amounted to 11%. In
12 months after treatment this difference became even
greater — 30% (85% vs. 55%). Thus, it can be concluded
that the effect after PDT with 5-ALA is maintained longer
than after PDT with MAL.

Safety of PDT in Bowen’s disease

In most studies, the authors reported painful sensa-
tions in patients during irradiation of the pathologic
focus [21,22,23]. In rare cases, treatment had to be inter-
rupted due to intolerable pain (from the data by Alique-
Garcia et al. [25]: treatment was interrupted in 2-5% of
patients). Most authors also point out developing local
skin reactions: erythremia, scar formation, hypo- and
hyperpigmentation, and desquamation. Most of these
adverse events were reversible [24,25].

Number of PDT courses

The number of PDT courses required to achieve a clin-
ically meaningful effect in the treatment of Bowen'’s dis-
ease remains a debated issue. For example, the Scottish
PDT Center in Dundee, after performing approximately
5000 PDT treatments in patients with Bowen'’s disease,
estimates incomplete clearance after 4 PDT sessions as a
treatment failure. The Center claims that the majority of
patients they treated who had complete clearance after
PDT achieved it after 2, rarely after 4 sessions [26]. How-
ever, there are examples in the literature when patients
achieved full recovery after more sessions, for example, 6
[23,27]. Each patient should be individually evaluated on
a case-by-case basis when administering PDT [25].

Factors associated with unfavorable prognosis of PDT

In a study by Zaar et al. [24] the following factors asso-
ciated with poor prognosis in patients with Bowen’s dis-
ease treated with PDT were identified: large lesion size (>
2 cm) and a single PDT session. In another recent study
in which patients with SCSC in situ were treated with PDT
with 20% 5-ALA solution, it was reported that longer incu-
bation time with 5-ALA, smaller tumor diameter, and facial
location were associated with increased efficacy [28].
The dependence of treatment efficacy on the size of the
pathologic focus was also confirmed in a study by Mor-
ton et al. [7]. Another study showed that severe atypia and
older age were associated with an increased risk of treat-
ment failure in PDT of patients with Bowen'’s disease [29].

Several studies have shown that immunocompro-
mised patients with Bowen’s disease had an initial rate
of complete effect with PDT was comparable to the main
cohort of immunocompetent patients, but a higher rate
of recurrence within the first year after treatment was
observed in this group [21,30].

Comparative analysis of the efficacy and safety of treat-
ment of Bowen'’s disease by different methods

An important issue is the comparison of PDT with
other treatments for Bowen’s disease according to effi-
cacy and safety criteria.

Several direct comparative studies of the efficacy
and safety of PDT and other treatments for patients with
Bowen'’s disease have been described in the literature.

A study by Morton et al. [7] showed that cosmetic
outcome after 3 months was good or excellent in 94%
of patients receiving PDT with MAL, compared with 66%
with cryotherapy and 76% with 5-fluorouracil, and was
maintained for 12 months.

In the study by Salim et al. [8] it is shown that PDT
with 5-ALA in patients with Bowen's disease was accom-
panied by better clinical results than topical application
of 5-fluorouracil: the immediate clinical effect was 88%
in the PDT group versus 67% with 5-fluorouracil. After 12
months, complete clinical clearance rates were 82% and
48%, respectively. In addition, PDT demonstrated a bet-
ter safety profile compared to 5-fluorouracil. With the lat-
ter, 7 patients developed severe eczematous reactions, 3
patients developed ulceration and 2 patients developed
erosions. No such reactions occurred after PDT.

A meta-analysis performed in 2020 confirmed that
PDT is more effective than 5-fluorouracil and cryother-
apy for the treatment of Bowen'’s disease. However, the
authors found no significant differences in recurrence
rates after treatment with PDT and other treatments
(5-fluorouracil and cryotherapy) [9]. In a 2022 meta-anal-
ysis of 4 clinical trials involving 292 patients, PDT also
showed a higher complete response rate and improved
cosmetic results, but also a reduced recurrence rate com-
pared with cryotherapy and 5-fluorouracil [10].

In some studies, the efficacy of PDT was lower than
for other topical therapies.

For example, in a study by Park et al. [6] the medical
records of 121 patients at Seoul St. Mary’s Hospital in Seoul
with Bowen'’s disease were analyzed. The treatment meth-
ods were surgical excision, cryotherapy, PDT, and imiqui-
mod. The mean treatment period was longest for cryo-
therapy, followed by imiquimod, PDT, and surgical exci-
sion (119, 88, 68, and 1 day, respectively). The therapeutic
efficacy was highest in the surgical removal group (100%)
and lowest in the PDT group (62.5%). The recurrence rate
was highest in the imiquimod group (33.33%). The authors
of the study note that 9% of patients who received cryo-
therapy developed satellite lesions during the follow-up
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period, which requires careful follow-up after treatment of
patients with Bowen'’s disease by cryotherapy [6].

Conclusion

The present data allow us to consider PDT as one
of the options for first-line therapy in Bowen'’s disease.
Most studies show that PDT is more effective and safer
than 5-fluorouracil and cryotherapy in Bowen’s disease
[4,5,8,9,10,25]. PDT provides excellent cosmetic results
and is generally well tolerated by patients with minimal
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side effects [17,19,21,22]. The use of PDT is most relevant
in patients with Bowen’s disease for whom surgery is
contraindicated for any reason, patients with multiple
lesions [17], foci located on the lower extremities [25]
and with recurrent Bowen’s disease [17].

Although there are many different PDT protocols for
Bowen'’s disease, most studies perform 2 courses of PDT 7
days apart using red light (= 630 nm) at a dose of approx-
imately 37 J/cm? after application of 5-ALA or MAL under
occlusion for 3-4 h to obtain optimal results [20,22,24,25].
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