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Abstract

The aim of the study was to collect and analyze published data from clinical trials on the efficacy of photodynamic therapy (PDT) using 5-ALA-based
drugs and its esters in patients with basal cell carcinoma (BCC). The review was conducted using the PubMed and ClinicalTrials.gov databases for
the period from 1995 to 2025. Large prospective and retrospective studies with more than 20 patients were included in the analysis. The efficacy
of PDT was examined and compared with traditional treatment methods. The analysis demonstrated significant efficacy of PDT in the treatment
of BCC. The complete regression rate ranged from 84% to 99% after 3 months of therapy, from 62% to 96% after 12 months, and from 70% to 91%
after 5 years. A significantly better cosmetic outcome was recorded compared with surgical methods. Studies have confirmed that PDT has a high
safety profile, with severe side effects rare. The most common adverse effects include mild skin irritation, redness, and mild discomfort, which
resolve on their own.
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OOTOANHAMUYECKAA TEPATUNA C 5-AJIK
BOJIbHbIX BA3AJIbBHOKJTETOYHbIM PAKOM KOXWU

E.B. ®Punonenko', B.A1. MsaHoea-Paakeruny?

"MOCKOBCKMI HAYYHO-MCCIENOBATENLCKMM OHKONOrMUECKMH MHCTUTYT M. [.A. Tepuera —
dunman PIBY «HaumoHanbHbI MEAMUMHCKMM MCCNEA0BATENLCKMM LEHTD PAAUOIOTUMY»
Mununcrepcrsa sgpasooxparenus Poccuiickon Penepaunn, Mockea, Poccus
2Poccuitckmin Yunsepeutet apyx6sl Hapopos, Mocksa, Poccus

Peslome

Llenbto Hawen paboTbl 6bIM c60p 1 aHaNM3 ony6aMKOBaHHbIX AaHHBIX KIIMHUYECKUX NCCnefoBaHnin 3ddeKTrBHOCTM doToanHaMMYecKomn
Tepanuu (OOT) c npenapatamu Ha ocHoBe 5-AJTK 1 ee 3¢1pPOB y NaLMeHTOB ¢ 6a3anbHOKNETOUHBIM pakom Koxu (BKPK). AHann3 nutepatypsbl
NPOBOAWIICA Ha OCHOBe 6a3bl AaHHbIX PubMed u ClinicalTrials.gov 3a nepuop ¢ 1995 no 2025 rr. B aHanu3 6binv BKITIOUEHbI KPYTMHbIE MPOCNeK-
TUBHbIE N PETPOCNEKTUBHbIE NCCNef0BaHNA C KONMYECTBOM MaLMeHToB cBbilwe 20 yenoBek. PaccmatpurBanack apdektrBHocTb OAT, 6b110
BbIMOJIHEHO CPaBHEHWE C TPAAVLMOHHBIMY MeTofaMu fieueHus. [poBefeHHbIV aHann3 nokasan 3HauutenbHyo 3¢pdekTrBHocTb OAT npun
neyeHun BKPK. YacToTta nonHbix perpeccuin gocturana ot 84% fo 99% yepes 3 mec nocne Hayana repanuu, ot 62% ao 96% yepes 12 mec n ot
70% [0 91% uepes 5 neT. 3aperncTPUPOBaH 3HAUNTENIBHO JTYYLLNI KOCMETUYECKUIA Pe3ynbTaT Mo CPaBHEHWIO C XMPYPrMYyecKUMN MeToaamm.
Wccneposanua noatsepavny, uto OAT obnapaeT BbICOKMM nNpodunem 6€30nacHoOCTU C PeAKMM Pa3BUTHEM THKENbIX MOBOUHbBIX SGPEKTOB.
Havbonee yacTble HeraTMBHbIE NMOCNEACTBIA BKIKOYAIOT JIETKOE Pa3fpaxkeHre KOXW, MOKPaCHeHUA 1 HeboMbLIOW AVCKOMOPT, NpoxoasaLme
CaMOCTOATESIbHO.

KnioueBble cnoBa: potogmHammueckas Tepanyis, 6a3anbHOKIIETOUHbIV PaK KOXW, 5-aMUHONEBYJIMHOBAA KNCIIOTa, METWUIIOBBIN SGUp 5-amu-
HOJIEBYNINHOBOW KNC/OTbI.

KoHTakTbi: QunoHeHko E.B., e-mail: elena.filonenko@list.ru

Ana uyntnposaHua: OunoHeHko E.B., MiBaHoBa-PagkeBny B./. DoTognHammueckas Tepanus ¢ 5-AJ1K 605bHbIX 6a3anbHOKIETOUHBIM PaKoM
koxu // Biomedical Photonics. — 2025. - T. 14, N2 3. - C. 43-51. doi: 10.24931/2413-9432-2025-14-3-43-51
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Introduction

Basal cell carcinoma (BCC) is the most common non-
melanocytic skin tumor. It is a slow-growing skin tumor.
While it rarely metastasizes, it often occurs in multiple
forms and recurs on exposed skin areas, leading to
significant treatment challenges. BCC is a heterogeneous
group of tumors with histopathological and clinical
characteristics ranging from superficial lesions to very
extensive and destructive tumors [1].

Epidemiology

In the Russian Federation, when analyzing cancer
incidence statistics, BCC is not separately considered
from other non-melanocytic skin tumors. However,
according to some data, BCC accounts for 75-97% of
malignant epithelial skin neoplasms [2,3]. In 2024, the
incidence of non-melanoma skin cancer in Russia was
313.9 cases per 100,000 population [3]. Thus, according
to indirect estimates, the incidence of non-melanoma
skin cancer is approximately 235-305 cases per 100,000
population.

In 2024, the number of newly diagnosed malignant
neoplasms in the Russian Federation was 698,693.
Of these, approximately 72,000 (10.3% of the overall
cancer incidence) were cases of malignant skin cancer
(excluding melanoma) [2]. Thus, according to indirect
estimates, the number of newly diagnosed cases of non-
melanoma skin cancer annually ranges from 54,000 to
70,000.

The incidence of BCC varies greatly depending on the
geographic region. The highest incidence is recorded in
Australia (up to 1,000 per 100,000 inhabitants per year),
followed by the United States (approximately 210-410 per
100,000 inhabitants per year) and Europe (approximately
75-160 per 100,000 inhabitants per year) [1].

The risk of developing BCC is higher in older people
and in women (approximately 2 times more often than
in men) [1].

Risk factors

The most significant risk factor for developing BCC
is sun exposure, both in childhood and in adulthood.
The development of BCC is provoked by ultraviolet rays
of the UVA and UVB spectrum (the latter to a greater
extent). This explains why most BCC lesions occur on
sun-exposed areas of skin and are more common in
people with fair skin [1]. The cause of it may be mutations
caused by UV radiation. BCC is generally characterized
by a high mutational tumor load (tumor mutational
burden (TMB)), which is 65 mutations/megabases
(compared to 14 mutations/megabases for melanoma)
and contains a high percentage of mutations induced
by UV radiation [4]. Indirect confirmation of the risk
associated with UV radiation may also be the results of
studies demonstrating an increased risk of developing

BCC in patients using solariums, with a confirmed dose-
response relationship. Other risk factors include fair
skin color, red hair, blue eyes, and older age. A number
of authors also associate increased risks of developing
BCC with existing hematological neoplasms in the
patient [4]. Immunodeficiency, including iatrogenic
immunosuppression, can provoke the development of
BCC[4]. According to some authors, the risk of developing
BCC increases more than 10-fold with tissue and organ
transplantation [5].

Classification, Staging, and Clinical
Manifestations

The 8th version of the American Joint Committee
on Cancer (AJCC) TNM staging system is currently used
for BCC staging [6]. Morphological confirmation is
mandatory; lymph node status is assessed for staging
using clinical examination and instrumental studies [6].

BCC originates from follicular and interfollicular
keratinocyte stem cells [1].

BCCis characterized by a variety of clinical forms.The
main ones are superficial, nodular, and scleroderma-
like.

Superficial BCC is characterized by an erythematous,
irregularly shaped lesion with clearly defined borders,
often with serous and hemorrhagic crusts on the
surface. This form is most often localized on the skin of
the trunk [6].

Nodular form of BCC is characterized by a
hemispherical nodule with a smooth surface, typically
gray-pink in color with a pearly hue. This form is most
often found on the face and scalp. One variant of this form
is the pigmented form, which appears as a pigmented
spot or nodule of gray-black color [6].

Scleroderma-like form of BCC is characterized by
a whitish, scar-like area with no clear boundaries
and peripheral "pearlescent" papules. The central
portion of this area may contain punctate areas of
hyperpigmentation, erosions of varying sizes, atrophic
changes, and dyschromia [6].

Diagnosis

The primary method for the initial diagnosis of
BCC is dermatoscopy. Compared to eye examination,
dermatoscopy increases the sensitivity and specificity of
diagnosis from 66.9% to 85.0% and from 97.2% to 98.2%,
respectively [7]. Dermatoscopy can also determine the
histopathological subtype of BCC[1].

According to most clinical guidelines, a biopsy is
required for the diagnosis of BCC; however, in some
cases, cytological diagnosis is acceptable for medical
facilities with the appropriate technology [1,8].

Medical imaging, such as magnetic resonance
imaging and ultrasound, is often required to determine
the extent of locally advanced tumor spread [1].
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BCC Prognosis

As noted above, BCC rarely metastasizes. Some
researchers estimate the metastasis rate to be 0.0028-
0.55% [9]. The development of metastases (especially
distant ones) significantly worsens the prognosis of BCC.
For example, in a study by McCusker M. et al,, the median
survival was 87 months for regional metastases and 24
months for distant metastases, with every third patient
receiving systemic chemotherapy [10].

The main problems with BCC are local tissue
destruction, sometimes quite extensive, and a high
recurrence rate. The risk of recurrence depends on the
tumor location (e.g., zone H on the face, characterized
by a high recurrence rate), histological subtype,
perineural invasion, immunosuppression, and previous
recurrences [1].

Severe forms of BCC are rare and heterogeneous.
Data on the proportion of severe forms in the overall BCC
structure vary significantly between studies and average
between 0.01% and 0.8% [11-12].

Therapy

Surgical Treatment

Surgical treatment is the standard treatment
for patients with BCC. Depending on the tumor
characteristics (size, location, presence of recurrence,
histology) and the surgeon's qualifications, standard
excision or Mohs micrographic surgery may be used.
The latter surgical treatment option is used for high-
risk tumors, recurrent BCC lesions, and BCC located in
critical anatomical zones [1]. Van Loo E. et al. showed
that the 10-year cumulative risk of BCC recurrence after
Mohs surgery is three times lower than after standard
surgical treatment (4.4% and 12.2%, respectively), and
for recurrent BCC, this difference is even higher (3.9%
versus 13.5%) [13]. The main adverse effect of surgical
treatment is the possibility of scarring [14].

Radiation Therapy

In elderly patients, with severe comorbidities, or
those who refuse surgical treatment, radiation therapy
may be an alternative to surgery. For BCC, external beam
therapy, brachytherapy, or localized radiation therapy
are used. The choice of radiation therapy depends on
the tumor size, location, team experience, and resources.
Radiation therapy can also be used as adjuvant therapy
when re-excision of incompletely resected BCC lesions
is not possible. Radiation therapy is comparable to
surgical treatment in terms of recurrence-free survival
[1]. However, radiation therapy may be associated with
arisk of tissue fibrosis and secondary malignancies [14].

Local Drug Therapy
Local drug therapy is also an alternative to surgery
[14]. This treatment is non-invasive but may cause local

skin reactions including erythema, swelling, itching,
hypopigmentation, crusting/scabbing/desquamation,
erosions and pain. Topical drug therapy is also associated
with lower complete cure rates compared with other
treatments [14].

Imiquimod is an immune response modifier
used to treat superficial and small nodular BCC in
immunocompetent adults. Imiquimod's action is
associated with the activation of antitumor immunity.
Imiquimod promotes the production of proinflammatory
cytokines, chemokines, and other mediators that activate
antigen-presenting cells and other components of the
innate immune system [1].

According to some authors, the efficacy of imiquimod
in BCC is comparable to that of surgical intervention.
For example, in a study by Williams H.C. et al., in the
treatment of BCC lesions, a positive outcome 5 years
after treatment was achieved in 82.5% of cases using
imiquimod, compared to 97.7% with surgery [15].

Applications with 5% 5-fluorouracil are also used
for BCC. Studies show that 5-fluorouracil is inferior to
imiquimod in efficacy in most cases [1].

Cryotherapy

Cryotherapy is indicated only for superficial, low-risk
BCC lesions and is not recommended for tumors deeper
than 3 mm [1,14]. Disadvantages of cryodestruction
include lower efficacy compared to the methods
described above, pain, and questionable cosmetic results
(the procedure often leaves hypopigmented spots that
can persist for years) [1].

Photodynamic Therapy

Photodynamic therapy (PDT) is another alternative
treatment option for basal cell carcinoma [1,14,16].
Its high efficacy against a range of skin cancers and
precancerous conditions has been demonstrated in
numerous clinical and observational studies [17-20]. In
particular, our recent reviews demonstrated that PDT can
be considered as a first-line treatment option for non-
invasive basal cell carcinoma [19,20].

We searched for published results of large
randomized and observational clinical trials from 1995
to 2025 on the websites https://clinicaltrials.gov and
https://pubmed.ncbi.nim.nih.gov using the keywords
"basal cell carcinoma" and "photodynamic therapy"/"5-
aminolevulinicacid"/"MAL-5-aminolevulinicacid methyl
ester!" The analysis included randomized controlled and
observational studies with more than 20 patients. The
table provides summary data on the effectiveness of PDT
in patients with BCC.

Discussion
The studies reviewed demonstrated significant
heterogeneity in the photosensitizer concentrations,
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CBojHble faHHble pPe3ynbTaTUBHOCTU NPUMEHEeHUA ¢0TOAMHaMMHeCKOﬁ Tepanuuy nauneHToB
Cc 6a3a/bHOKNETOYHbIM PAKOM KOXHU

Table

Summary of the effectiveness of photodynamic therapy of basal cell carcinoma

ABTOpDI

Kessels et al.,
2017 [21]
Van Delft et
al., 2022 [22]

Kessels et al.,
2017 [21]
Van Delft et
al,, 2022 [22]

Salmivuori et
al,, 2020 [23]

Salmivuori et
al.,, 2020 [23]

Salmivuori et
al., 2020 [23]

Arits et al,,
2013 [24],
Roozeboom
etal, 2016
[25],

Jansen et al,,
2018 [26]

Morton C. A.
etal,
2018 [27]

Yucno
nayvneHToB /
KONNYecTBO

ouaroB/

80 naumeH-
TOB
80 patients

82 naumneHTa
82 patients

26 nauueH-
TOB

33 ovara
26 patients
33 lesions

27 nauymneH-
TOB

31 ouar

27 patients
31 lesions

24 naymeHTa
31 ouar

24 patients
31 lesions

202 naumeHTa
202 patients

121 naumeHT
148 ouyaros
121 patients
148 lesions

®opma BKPK

MepBuyHbIi BKPK

Primary BCC

MepBuyHbIi BKPK

Primary BCC

[oBepXHOCTHbIN
BKPK Ha Tene, HO
He Ha nuLe 1 BO-
NOCKCTON YacTn
rosoBbI
Superficial BCC

on the body area,
not face and scalp

[oBepXHOCTHbIN
BbKPK Ha Tene, Ho
He Ha e 1 Bo-
NOCKCTON YacTn
ronoBbl
Superficial BCC

on the body area,
not face and scalp

[oBepPXHOCTHbIN
BKPK Ha Tene, HO
He Ha NliLe 1 Bo-
JIOCUCTOW YacTu
rosioBbI
Superficial BCC

on the body area,
not face and scalp

[NoBepXHOCTHbBIN
BKPK
Superficial BCC

[oBepXHOCTHbIN
1 Y3e/IKOBbIN
BKPK

Superficial and
nodular BCC

DoToceHcun-
6unusarop

M3-AJIK3a 4y
[0 06nyyeHna
MAL

4 hours before
irradiation

5-AflIK3a4y
[0 obnyyeHua
5-ALA

4 hours before
irradiation

5-AJIK (HaHo-
aMynbcusA) 3a 3 Y
[0 065yyeHna
5-ALA (nano
emulsion)

3 hours before
irradiation

M>-AJIK3a 3y no
06nyyeHns

MAL

3 hours before
irradiation

[3-AJlK3a3y
[0 06nyyeHna
HAL

3 hours before
irradiation

M3-AJIK3a 3y
[0 obnyyeHna
MAL

3 hours before
irradiation

5-AJIK 3a3y
[0 0bnyyeHus
5-ALA

3 hours before
irradiation

75 Ox/cw?
75 J/cm?

75 Ox/cw?
75 J/cm?

37 Ox/cw?
37 J/cm?

37 Dx/cm?
37 J/em?

37 Ox/cw?
37 J/cm?

37 Ox/cw?
37 J/em?

37 Ox/cw?
37 J/cm?

46

KonunuectBo
Kypcos OAT

dddekTuBHOCTL AT

2 Kypca c uHTep- [onHas perpeccus:

BaJioM 8 gHewn.
2 courses with
an interval of 8
days

OBaxkabi B 1
neHb

C VIHTEpBaoM
2 yvaca

Twice on day 1,
interval 1 hours

2 Kypca € UH-
TepsBanom 8-14
noHen

2 courses with
an interval of
8-14 days

2 Kypca C UH-
Tepsanom 8-14
nHen

2 courses with
an interval of
8-14 days

2 Kypca

C VIHTEPBAJIOM
8-14 pHen

2 courses with
an interval of
8-14 days

2 Kypca

C VIHTEpBAIOM
1 Hen

2 courses with
an interval of
1 week

2 Kypca

C VIHTEPBAJIOM
1 Hep

2 courses with
an interval of
1 week

95% yepes 3 mec
89% uepes 12 mec
91% yepe3 60 mec
Complete regression
95% after 3 months
89% after 12 months
91% after 60 months

MonHas perpeccus:
96% uyepes 3 mec
96% yepes 12 mec
76% yepes 60 mec
Complete regression
96% after 3 months
96% after 12 months
76% after 60 months

MNMonHas perpeccus:
91% uyepes 3 mec
Complete regression
91% after 3 months

MonHas perpeccus:
97% yepes 3 mec
Complete regression
97% after 3 months

[MonHan perpeccusa:
94% yepes 3 mec
Complete regression
94% after 3 months

MonHas perpeccus:
84% uyepes 3 mec
87% yepe3 12 mec
92% yepes 36 mec
70% yepe3 60 mec
Complete regression
84% after 3 months
87% after 12 months
92% after 36 months
70% after 60 months

MNMonHas perpeccus:
93% uyepes 3 mec
92% yepe3 12 mec
Complete regression
93% after 3 months
92% after 12 months
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Morton C. A. 110 naymen-

etal, TOB

2018 [27] 127 ovaros
110 patients
127 lesions

LlepkoBckuin 130 naumen-

O.A. v co- TOB

aBT, 2017 156 oyaroB

[28] 130 patients

Tserkovsky 156 lesions

D.A.etal,

2017 [28]

Mosterd et 83 ouara

al., 2008 [29] 83 lesions

Roozeboom

etal, 2013

[30]

Kannnyc B.H. 127 nauyuen-

1 COaBT. TOB

[31] 127 patients

Kapinus V.N.

etal, 2013

[31]

De Haaset 100 naumeH-

al., 2006 [32] TOB

deVijlderet 243 ouaros

al,, 2012[33] 100 patients
243 lesions

De Haaset 55 nauuen-

al., 2006 [32] TOB

de Vijlderet 262 ouaros

al., 2012 [33] 55 patients
262 lesions

BIOMEDICAL PHOTONICS T. 14, N23/2025

[oBepXHOCTHbIN
1 Y3e/IKOBbIN
BKPK

Superficial and
nodular BCC

MepBUYHLIN 1 pe-

umanBHbI BKPK
Primary and
recurrent BCC

Y3enkoBbin BKPK
Nodular BCC

PeunaneHbIn
BKPK
Recurrent BCC

[oBepXHOCTHbIN
BKPK
Superficial BCC

[oBepXHOCTHbIN
BKPK
Superficial BCC

M3-ANIK3a 3y 37 Ox/cm?
[0 0bnyyeHus 37 J/em?
MAL

3 hours before

irradiation

XnopuH e6 3a 2,5- 50-300

34y poobnyyenna [Ox/cm?
Chlorin e6 50-300 J/
2.5-3 hours cm?
before irradiation

5-AJIK -

5-ALA

XnopuHe63a3y4 100-600
[0 06nyyeHus x/cm?
Chlorin e6 100-600 J/
3 hours before cm?
irradiation

M3-ANIK3a4upo 75 x/cwm?
obnyyeHua 75 J/cm?
MAL

4 hours before

irradiation

M3-AJIK3a4upo 20180
obnyyeHua Iox/cm?
MAL 4 hours 20 and
before irradiation 80 J/cm?

2 Kypca

C VIHTEpBaIoM
1 Hen

2 courses with
an interval of
1 week

1 Kypc
1 course

2 ceaHca
06nyyeHns
(MHTepBan 1y)
2 irradiation
sessions
(interval 1 hour)
1-4 kypca

1-4 courses

1 ceaHc obny-
yeHusa
1 irradiation
session

2 ceaHca obny-
YyeHuA (yepes 4
16 u)

2 irradiation
sessions (after 4
and 6 hours)

MonHas perpeccus:
92% yepes 3 mec
91% yepes 12 mec
Complete regression
92% after 3 months
91% after 12 months

MonHas perpeccus npu nep-
BMYHOM BKPK:

91% yepe3s 1-3 mec

MonHas perpeccus npu pe-
unansHom bKPK:

90% uepes 1-3 mec
Complete regression in
primary BCRC:

91% in 1-3 months
Complete regression in
recurrent BCRC:

90% in 1-3 months

MonHan perpeccus:
73% yepes 60 mec
Complete regression
73% after 60 months

MonHas perpeccus:

68,5% (cpok HabnoaeHus
6-60 mec)

Y naumeHToB ¢ peunarBamm
nocsie nyyeBow Tepanuy —
20,5%

Y MaLMeHToB ¢ peLuaBamm
rocsie ny4eBoi Tepanum —
20,5%

Y nmaumeHToB ¢ peunarea-
MW MOC/e KPUO-, S1EKTPO-,
Jla3epKoarynauum u Xmpyp-
rMYecKoro fievyeHna— 28,6-
30,8%

Y naumeHToB € peuugmBamm
rocsie npeaLecTByoLero
KOMOUHUPOBaHHOTO Nleye-
Hua - 47,2%

Complete regression:
68.5% (observation period
6-60 months)

In patients with relapses
after radiation therapy -
20.5%

In patients with relapses
after radiation therapy -
20.5%

In patients with relapses
after cryo-, electro-, laser
coagulation and surgical
treatment - 28.6-30.8%

In patients with relapses
after previous combined
treatment - 47.2%

MonHas perpeccus:
75% uepes 60 mec
Complete regression
75% after 60 months

MNonHas perpeccus:
88% uepe3 60 mec
Complete regression
88% after 60 months
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Foleyetal, 66 nauneHToB Y3enKoBbin M3-AJIK3a3 4 75 Dx/cm? - 2 Kypca MNonHaa perpeccus:
2009 [34] 75 oyaros BKPK [0 06nyyeHna 75 J/cm? cuHTepBanom  75% yepes 6 mec
66 patients Nodular MAL 1 Hep Complete regression
75 lesions BCC 3 hours before 2 courses with  75% after 6 months
irradiation an interval of 1
week
Basset- 60 naumeHToB [loBepxHOCTHbIN ~ M3-AJIK3a 3y 75 Dx/em? - 1-3 Kypca MonHaa perpeccus:
Seguin N. 114 ouaroB  BKPK Superficial ~ po obnyueHusa 75 J/cm? B TeueHue 88% uepes 3 mec
etal, 60 patients BCC MAL 3 mec 78% yepes 60 mec
2008 [35] 114 lesions 3 hours before 1-3 courses for3  Complete regression
irradiation months 88% after 3 months
78% after 60 months
Smucleret 286 nauneH-  Y3enkoBbili M3-AJIK3a 3y 75 x/cv? - 2 Kypca MNonHas perpeccus:
al, 2008 [36] TOB BKPK [0 065yyeHna 75 J/cm? CUHTEpBanoM  99% uepes 3 mec
286 o4aros Nodular MAL 1 Hep 95% uepes 12 mec
286 patients  BCC 3 hours before 2 courseswith  Complete regression
286 lesions irradiation anintervalof 1 99% after 3 months
week 95% after 12 months
Rhodesetal, 53 nauveHta  Y3enkoBbii M3-ANIK3a3upgo 75[Ox/cm?* 2 Kypca c HTep- [lonHas perpeccus:
2004 [37] 60 ouaros BKPK obnyyeHus 75 J/cm? Basiom 1 He 91% yepes 3 mec
2007 [38] 53 patients Nodular MAL 2 courses with 83% uepes 12 mec
60 lesions BCC 3 hours before anintervalof 1 76% uepe3s 24 mec
irradiation week Complete regression
91% after 3 months
83% after 12 months
76% after 24 months
Berroetaet 21 ouvar Y3enkoBbii 5-AJIK - - MonHasa perpeccus:
al,, 2007 [39] 21 lesions BKPK 5-ALA 62% uepes 12 mec
Nodular Complete regression
BCC 62% after 12 months

*BKPK — 6a3anbHOKNETOUHbBIV paK Koxu, 5-AJIK — 5-amrHoneBynuHoBas Kucnota, M3-AJIK — MeTnoBbIN 3Gpup 5-aMUHONEBYIMHOBOW KUCIOTbI,

3-AJTK - rekcrnoBbii 3Gup 5-aMUHONEBYIMHOBO KACNOTbI

*BCC - basal cell carcinoma, 5-ALA - 5-aminolevulinic acid, MAL - 5-aminolevulinic acid methyl ester, HAL — 5-aminolevulinic acid hexyl ester.

light sources, incubation times, and pretreatment
strategies used. This precludes a comparative analysis
of the efficacy of different PDT regimens and the
generalization of results to develop standardized
approaches. However, based on the analyzed results,
it can be confidently stated that PDT with 5-ALA and
MAL-based photosensitizers demonstrates high efficacy
against superficial BCC lesions with excellent cosmetic
results [14].

The rate of complete regression of BCC lesions at
3 months after PDT averaged 84-99%, 62-96% at 12
months, and 70-91% at 5 years. No difference in efficacy
was observed between 5-ALA and MAL [19,20,25-39].
Our search also identified one study involving more
than 20 patients using HAL [23]. It should be noted that
in most studies, patients with an incomplete response
could undergo an additional course of PDT. However,
the authors did not demonstrate a relationship between
the treatment effect and the number of PDT courses
[22,25,26,27,29,30,34-38].

It should be noted that in global clinical practice,
photosensitizers based on 5-ALA and its esters are most
often used for the treatment of BCC [22,23,24-27,29-
30,32-39]. Russian studies also use photosensitizers
based on chlorin e6 for the treatment of BCC [28,31]. The
treatment efficacy in both cases is quite high.

In most studies, the light dose per irradiation session
was approximately 37-75 J/cm? However, some authors

have demonstrated greater efficacy with fractionated
irradiation (two irradiation sessions separated by 1-2
hours) [32,33].

A number of studies have assessed the efficacy
of alternative treatments compared to PDT. PDT
demonstrated similar complete response rates as most
other treatments, with the exception of surgery and
imiquimod, which demonstrated better results. The main
disadvantage of surgery, especially compared with PDT,
was unsatisfactory cosmetic results [22,23,24,37].

The most common adverse events associated
with PDT are pain and discomfort. These may occur
immediately or after completion of irradiation. Most
patients tolerate the treatment well for BCC without the
need for additional analgesics. Local adverse events such
as mild to moderate erythema, local edema, pruritus,
superficial crusting, and vesicular eruptions were also
recorded during the observational studies. According to
the data from the reviewed studies, all of these reactions
were transient and self-limited. Based on these results,
PDT has a favorable safety profile [22-39].

The main limitations of some of the reviewed studies
included an observation period of less than 12 months,
heterogeneity in the assessment of clinical outcomes, and
the fact that not all studies reported treatment-related
adverse events. The duration of the observation period
was important for assessing the effectiveness of various
treatments, as BCC can recur years after treatment [14].
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Conclusion

Photodynamic therapy demonstrates high efficacy

and good cosmetic results in patients with BCC. In some
cases (eg, advanced age, severe comorbidities, patient
refusal of surgery, contraindications to surgery), PDT can
be considered as an alternative to surgery. Numerous

clinical studies and observational studies convincingly
demonstrate that PDT with 5-ALA and its derivatives is
effective, safe, and cosmetically favorable for patients
with BCC. However, the variability of treatment protocols
highlights the need for further randomized controlled
trials to determine optimal treatment parameters.
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