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Abstract

Photodynamic therapy (PDT) in the treatment of psoriasis remains the subject of much debate. There is no consensus in the scientific community
about effective and safe PDT regimens for psoriasis. Described in the published materials doses and concentrations of photosensitizers for psoria-
sis, as well as light doses, differ by dozens of times. The purpose of this review is to analyze the efficacy and safety profile of various PDT regimens
for psoriasis. Some studies demonstrate 100% effectiveness of the method in certain modes (complete or partial clearance of psoriasis foci after
PDT). In particular, such efficiency was obtained with the application of 20% 5-ALA (light dose 15 J/cm?) and 0.1% methylene blue (light dose 15 J/
cm?). The main factor limiting the use of PDT in psoriasis, and in some cases even being the reason for treatment interruption, is severe pain during
the irradiation procedure. This requires careful development of PDT regimens in patients with psoriasis.
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DOOTOANHAMUYECK AA TEPATINS BOJIbHBIX
[MCOPMA3OM

E.B. Punonenko', B.L. Msanoea-Pagkesmny?

1«MOCKOBCKMI HAQYYHO-MCCNENOBATENCKMI OHKONOrMYECKUit MHCTMTYT um. [1.A. TfepueHa
— punman OIBY «<HaumoHanbHbIN MEAMUMHCKMIA MCCNENOBATENbCKMM LEHTP PAAMONOTUMY»
MunucrepcTea sgpasooxparerus Poceuitckon Penepaumu, Mockea, Poccus
2Poccuitckuit YumnsepeuteT apyxbsl Hapoaoes, Mocksa, Poccus

Pesiome

Mcnonb3oBaHne dotoanHammyeckon tepanun (GOT) B neyeHnn ncopmasa octaeTcs NPeaMeToM MHOMOUMCIIEHHbIX ANCKYCCUA. B HayuHom
coo6LLecTBE HET eANHOTrO MHEeHMA 06 3hpdeKTUBHDIX 1 6e3onacHbIx pexumax OAT npy ncopriase. OnucaHHble B IUTEPAType NPYIMEHAEMbIE
INA NeYeHnsn Ncoprasa fo3bl U KOHLEHTpauun GoToCeHCMOMIM3aTOPOB, a TakXKe CBETOBbIe [03bl Pa3NNYaloTcA B AecATKM pas. Llenbio HacTo-
Allero o63opa ABnAeTcA aHanu3 3epdeKTMBHOCTM 1 Npoduna 6€30MacHOCTM pasfnyHbIX cxem npumeHeHua ®OT npu ncopuase. Pag nccnepo-
BaHWI aeMoHcTpupyeT 100%-Hyto 3GPeKTMBHOCTb METOAa B ONpefeieHHbIX pexrmax (MoHoe v YacTUYHOE OUKLLEHKE O4YaroB Ncoprasa
nocne nposeaexHua OAT). B yacTHocTy, Takas 3GPeKTMBHOCTD Obina NoyueHa Npy NpuMeHeHun anmankaumm 20%-oi 5-AJIK (cBeToBas fo3a
15 Ix/cm?) 1 0,1%-ro meTnneHoBoro cuHero (cBetoBas Ao3a 15 [x/cm?). OCHOBHbIM GpakTopoMm, orpaHuumnBaiowm npumerHeHne OAT npu
ncopuase 1 B OTAENbHbIX CIyYasX Aaxe ABNALWMMCA NPUYNHON NPepbiBaHNA NIEYEHNA, ABAETCA CUiIbHaA 60/1€3HEHHOCTb BO BPEMSA NPo-
Lieaypbl 06nyyeHmns. 9To TpebyeT TiwaTenbHon oTpaboTkm pexkvmos OT y NaumMeHTOB ¢ NCOpUasom.

KnioueBble cnoBa: ¢OTO,D,VIHaMVILIECKaﬂ Tepanus, ncopuas, 5-aMMHONEBYNIMHOBAA KUCIIOTa, MeTMNOBbIN Bd)l/lp 5-aMVIHOﬂeByJ'IVIH0BOI7I Knc-
NOTbl.

Ansa yntupoBaHua: OunoHeHko E.B., iBaHoBa-PagkeBuny B.U. DoToarHammueckas Tepanusa 60nbHbIx ncopuasom // Biomedical Photonics. -
2023.-T.12,N2 1. - C. 28-36. doi: 10.24931/2413-9432-2023-12-1-28-36.

KoHTakTbi: QunoHeHko E.B., e-mail: derkul23@yandex.ru
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Introduction

Psoriasis is a systemic immune-associated disease of
a multifactorial nature with a dominant role in the devel-
opment of genetic factors, characterized by accelerated
proliferation of epidermocytes and a violation of their dif-
ferentiation, immune reactions in the dermis and synovial
membranes, an imbalance between pro-inflammatory
and anti-inflammatory cytokines, chemokines; frequent
pathological changes in the musculoskeletal system [1].

Epidemiology

Psoriasis is one of the most common skin diseases.
The disease is equally common in both men and women
[2]. Data on the incidence of psoriasis vary significantly
in different regions, from 0.14% in East Asia to 5.32% in
Central Europe [3].

In general, the incidence is higher in the countries of
Eastern Europe and the countries of the Scandinavian
Peninsula [4]. A low incidence rate is observed among
people in Asia and Africa, in African Americans, Indians,
and Japanese [5].

In the Russian Federation in 2020, the prevalence of
psoriasis among the entire population was 227.2 per 100
thousand population, and the incidence was 52.5 per 100
thousand population [6]. According to official state statis-
tics in the Russian Federation, the prevalence of psoriasis in
2021 was 243.7 diseases per 100 thousand population, and
the incidence was 59.3 per 100 thousand population [1].

Etiology and pathogenesis

The development of psoriasis is primarily associated
with genetic predisposition, autoimmune disorders, and
environmental factors, including infections and stress
[7,8,9]. The pathogenesis of psoriasis is a multifactorial
process. One of the factors determining the development
of psoriasis is an increase in the expression of pro-inflam-
matory cytokines. For example, interleukin 17 and inter-
leukin 23 stimulate keratinocyte proliferation and increase
the secretion of TNF-a and chemokines that enhance den-
dritic cell activation, leading to inflammation [9,10,11,12].

Clinical manifestation

Psoriasis is characterized by diverse clinical manifesta-
tions from single abundantly scaly papules or pinkish-red
plaques to erythroderma, psoriatic arthritis, and general-
ized or limited pustular psoriasis. Rashes can be located on
any part of the skin, but most often, they appear on the
extensor surface of the limbs, scalp, and torso. Psoriatic
papules vary in size, intensity of the inflammatory reaction,
and infiltration that can be very significant and be accom-
panied by papillomatous and warty growths. In addition to
the skin and joints, psoriasis also affects the nail plates [13].

There are three stages in the development of pso-
riatic rashes [14]: 1) a period of progression or “bloom’,
when the elements of the rash continue to increase in

size, and this usually coincides with the appearance of
new rashes and a hyperemic border along their periph-
ery; 2) a stationary period, when the peripheral growth
of rashes has stopped, which usually coincides with the
cessation of the appearance of fresh rashes; 3) a period
of regression, or reverse the development of rashes. It
should be noted that the allocation of three stages in the
development of psoriatic rashes is only a scheme and
there are often deviations from it.

Therapy for psoriasis

Depending on the type of psoriasis, its localization,
degree, and severity, various therapy regimens are used
for treatment, including topical preparations (based on
salicylic acid, vitamin A, tar, etc.), local and systemic use
of corticosteroids, calcipotriene, oral systemic prepara-
tions (e.g. acitretin, cyclosporine, methotrexate), biolog-
ics (etanercept, infliximab, alefacept, efalizumab, and
ustekinumab), as well as ultraviolet B (UVB) photother-
apy and PUVA therapy [13,15,16].

Studies show high efficacy in the treatment of pso-
riasis of narrow-band ultraviolet B (NB-UVB, 311 nm) and
even excimer laser (308 nm) used as a monochromatic
UVB source [17]. These methods are currently used as
first-line therapy for stable plaque psoriasis. The first-line
therapy for the treatment of refractory psoriatic plaques
is PUVA therapy [18].

PDT

Photodynamic therapy (PDT) appears to be an attrac-
tive treatment option for psoriasis primarily due to its gen-
eral and cost-effectiveness [15]. The effectiveness of PDT
against various tumor and precancerous skin diseases
(including basal cell skin cancer [19], extramammary
Paget’s cancer [20], and mycosis fungoides [21]) has been
proven by numerous studies. At the same time, the use of
PDT in the treatment of psoriasis remains the subject of
numerous discussions. There is no consensus in the sci-
entific community about effective and safe PDT regimens
for psoriasis. In different studies, compounds of different
chemical groups are used as photosensitizers in doses and
concentrations that differ dozens of times. For example,
the effectiveness of the topical application of 5-ALA prep-
arations at concentrations from 0.1% to 20% is described.
The range of light dose used is also very wide (from 2 to 37
J/cm?). The total number of PDT courses and the duration
of the intervals between courses also differ.

The purpose of this review is to analyze the efficacy
and safety profile of various PDT regimens. A compari-
son of recent advances in this regard seems to be useful
for the further development of the PDT method for the
treatment of psoriasis.

Analysis of the published data did not reveal any
studies showing a 100% recovery in patients with pso-
riasis treated with PDT. However, several studies demon-
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strate 100% efficiency of the method in certain modes
(complete or partial clearance of psoriasis foci after PDT),
that is, all psoriasis foci respond (to a greater or lesser
extent) to PDT in certain modes. A very important argu-
ment in favor of the use of PDT in psoriasis is the fact that
several studies have shown that PDT blocks the uncon-
trolled production of inflammatory cytokines that lead
to T-lymphocyte apoptosis and inflammation during the
development of psoriasis [22,23]. Even in conditions of
incomplete purification of psoriasis foci, a decrease in
the intensity of the inflammatory process in them cer-
tainly alleviates the condition of patients.

The analysis of the scientific data made it possible
to identify 14 studies on the efficacy and safety of PDT
with various photosensitizers in patients with psoriasis.
Twelve studies assessed the effectiveness of PDT against
skin lesions of psoriasis, and two studies assessed the
effectiveness of PDT against nail psoriasis. The analysis
did not include studies in which PDT was performed in
combination with other therapies since the results of
such studies do not allow to assess the contribution to
the effectiveness of PDT. Comparison of the effectiveness
of individual PDT regimens was difficult due to the differ-
ent assessment methods used in the studies. In part of
the studies, the condition of patients was characterized
using various indices (NAPSI, SEl, and others), and in the
other part, the effectiveness was assessed as complete or
partial clearance of lesions.

In most of PDT studies for skin manifestations of psori-
asis (9/12), 5-ALA was used as a photosensitizer. In 8 cases
it was used in the form of an application, and in 1 case it
was given in the form of an oral solution. The concentra-
tion of the dosage form of 5-ALA for application varied
significantly, from 0.1% (1 study) to 20% (4 studies). The
effectiveness of PDT with the application of 5-ALA at a con-
centration of 20% was higher than for lower doses: up to
100% complete or partial clearance of psoriasis foci using
20% 5-ALA [24] versus only partial improvement in 37.5%
of patients after application of 5-ALA at a concentration of
0.1% [25]. At the same time, in a study by Radakovic-Fijan
et al. [26] when using 5-ALA at a concentration of 1%, the
overall efficiency (completely or partially cleared foci) was
97%, which is very close to the results of PDT for a concen-
tration of 5-ALA 20% (efficiency 100%) [24].

Studies were also analyzed that evaluated the effective-
ness of methylene blue (0.1%) [27], hypericin (0.05-0.25%)
[28], and 5-ALA methyl ester (ME-ALA) (16% ) [29] (one
study of each photosensitizer). All of the listed photosensi-
tizers showed high efficiency. Thus, after PDT with methy-
lene blue in 68% of patients with psoriasis, a decrease in
the severity of psoriasis by 75% or more was obtained [27].

The only reported adverse events in all studies were
pain, itching, and burning during the irradiation session,
and in some patients for some time after irradiation. For
several patients the study has been discontinued due to
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severe pain (3/12 patients in the study by Schleyer et al.
[25] and 8/29 patients in the study by Radakovic-Fijan et
al. [26]). Even though many authors associate the devel-
opment of pain with the use of high light doses and a
high concentration of a photosensitizer, there is no defi-
nite certainty in this connection. For example, in a study
by Calzavara-Pinton et al. [29], in which the highest light
doses of all considered studies (37 J/cm?) and the high-
est concentration of 5-ALA (20%) were applied, only 4 out
of 17 patients experienced severe pain, and not a single
patient came out of studies due to severe pain. It seems
more likely that pain sensations may be related to the
radiation power density. In both studies, in which some
patients had to discontinue treatment, the power density
was 60 mW/cm? Unfortunately, the radiation power den-
sity for PDT was indicated not in all the studies, thus it is
not possible to reliably assess the relationship between
this indicator and the intensity of pain sensations.

When performing PDT of nails affected by psoriasis,
researchers used higher concentrations of photosensi-
tizers or higher light doses. In a study by Shaheen et al.
[30] nails were treated with 2% methylene blue solution,
in a study by Tehranchinia et al. [31] the light dose was
120 J/cm? after application of 5-ALA at a standard con-
centration of 20%. It should be noted that during irradia-
tion of nails affected by psoriasis, patients did not notice
severe pain as it was in PDT of skin foci, even when using
a light dose significantly higher than in all other studies
(120 J/cm?). The effectiveness of PDT in both studies was
assessed by the NAPSI index, which decreased after PDT
by 1.6-2.8 times.

New photosensitizers for PDT in psoriasis
The results of several experimental studies on the
evaluation of the efficacy and safety of new photosensi-
tizers in the treatment of psoriasis have been published.
Carrenho L.Z.B. et al. [32] report an immunosuppressive
effect of a form of porphyrin (5,10-diphenyl-15,20-di(N-
methylpyridinium-4-yl)porphyrin) in a mouse model of
psoriasis. According to this study, PDT with the speci-
fied photosensitizer led to a decrease in the level of
pro-inflammatory cytokines, neutrophil infiltration, and
proliferation of keratinocytes [32]. In a study by Liu H.Q.
et al. [33] the effectiveness of the photosensitizer a-(8-
quinolinoxy)phthalocyanine zinc against psoriasis was
evaluated. The authors report a decrease in HaCaT cell
proliferation and IL-17 mRNA expression after PDT with
the indicated photosensitizer. Another group of photo-
sensitizers promising for the treatment of psoriasis are
complexes based on NNO-vanadium (IV) tridentate. Lin
R.K.etal.[34] demonstrated the anti-inflammatory effects
of PDT with these photosensitizers in a mouse model of
psoriasis-like skin disease. After PDT, the expression of
cytokines IL-17 and IL-22 decreased, which indicates the
possibility of alleviating the symptoms of psoriasis.
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TaGnaumua

Pe3tome appeKTMBHOCTM PpOoTOAMHAMUYECKOM Tepanun y 60JibHbIX NCOpUa3om

Table

Summary of the effectiveness of photodynamic therapy in patients with psoriasis

Yucno
nawymeH-
TOB* /
Konunue-
CTBO OYa-
ros/

ABTOpbI

Boehncke  3/He yka-

etal, 1994 3aHO

[35] 3/not
specified

Collins et 22/80

al., 1997

[36]

Robinson 10/19

et al, 1999

[37]

Bisson- 12/He yKa-

nette etal, 3aHoO

2002 [38] 12/not
specified
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®doTo-
ceHcn6m-
nusatop

10% 5-AJIK,
annnuka-
uma sy
10% 5-ALA,
application
5h

20% 5-AJ1K,
annnuka-
uma 4y
20% 5-ALA,
application
4h

20% 5-AJK,
annnuka-
uma 4y
20% 5-ALA,
application
4h

PactBop
5-ANK
BHYTPb
5-15 mr/Kkr
5-ALA
solution
orally, 5-15
mg/kg

600-700
HM
600-700
nm

450-600
HM
450-600
nm

LLinpoko-
nosiocHoe
BUAMMOe
n3nyyeHune
Broad-
band
visible
radiation

417 M
417 nm

25
Ix/cm?
25 J/cm?

2-16
Ox/cm?
2-16
J/cm?

8 x/cm?
8 J/cm?

1-20
Ix/cm?
Dose,
1-20
J/cm?

Konu-
YyecTBO
KypcoB

oOAaT

3 pa3a
B Hep
3 times
a week

12

(3 paza
B Hep)
12

(3 times
a week)

12

(3 pasa
B Hep)
12

(3 times
a week)

1 pa3
B Hep
1 time
per week

dddekTnBHocTL OAT

SddektnHOoCTL OAT cono-

CTaBMMa C NpMmeHeHnem
ANTpaHoOnNa

The effectiveness of PDT is

comparable to the use of
dithranol

Db PeKTNBHOCTL (MOJHBIN
WX YaCTUYHBIN 3bPeKT)
25%.

3 80 ouaros:

14 — NnONHOE oYULLEHNE;

6 — CHUXXeHne nHaekca SEI

(aT aHrn. scale, erythema,

and induration - wenyuwe-

HVe, 3pnUTpemMa, OTBepae-

Hue) Ha 30-50%; 60 — He3Ha-
YNTENbHOE yNyylleHre Uan

OTCYTCTBME OTBETA
Efficiency (full or partial
effect) — 25%.

Of the 80 foci:

14 - complete cleansing;
6 — decrease in the SEI
index (at English scale,

erythema, and induration

- peeling, erythrema,

hardening) by 30-50%; 60
- slight improvement or no

response

O deKTMBHOCTL (MOSHbBIN
WM YaCcTUYHBIN b PeKT)
-74%

M3 19 ovaros:

4 — NoNHOE ounLLEeHNE;
10 - YacTnuHbIN 3P PeKT;
5 - oTcyTCTBME OTBETA
Efficiency (full or partial
effect) - 74%

Of the 19 foci:

4 - complete cleansing;
10 - partial effect;

5 -noresponse

HeXxenatenbHble
peakuumn

KxeHme Bo BpemA
ob6nyuyeHus
Burning during
radiation

MikeHne, nokanbl-
BaHue BO Bpems 1
nocne obnyyeHus
Burning, tingling
during and after
irradiation

bonb 1 gnuckomoopT
(80% nauveHTOB BO
BpPEMSs IeYeHuns n
50% mex gy npoueny-
pamn)

Pain and discomfort
(80% of patients
during treatment
and 50% between
treatments)

Tonbko go3a 15 Mr/kr noka- Jlerkoe »»eHue npu

3aNa yny4dleHune coctoaHna

nauuneHToB

Only the 15 mg/kg dose
showed improvement in
patients

BO3JEeNCTBMM CBETA
Mild burning on
exposure to light
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Fransson 8/8
et.al., 2005 8/8
[39]
Schleyer 9/27
etal, 2006 9/27
[25]

Smitsetal., 8/8
2006 [40] 8/8

1% 5-AJIK,  600-740
annaMka-  HMm

uma 4-6 y 600-740
1% 5-ALA, nm
application

4-6 h

20% 5-AJIK, 630 Hm
annavka- 630 nm
uma4-5y

20% 5-ALA,
application

4-5h

0,1%, 1% 1 600-740
5% 5-AJIK, Hm
annanka- 600-740
uma nm
0.1%, 1%

and 5%

of 5-ALA,
application

10% 5-AJIK, 600-750

annanka- HM

uma 4y 600-750
10% 5-ALA, nm
application

4h

5;10; 20

Ix/cm?

5;10; 20

J/cm?

10-30
Ix/cm?
10-30
J/em?

20 Ox/
cm?

20 J/cm?

2-8 x/

cm?

2-8 J/cm?

2 pasa
B Hep,
6 Hep

2 times
a week,
6 weeks

1 pa3

B Hepg,
2-5 Hep
1 time
per week,
2-5
weeks

2 pa3a
B Hep,
6 Hen

2 times
a week,
6 weeks

1 pa3

B Hep,

4 Hep
1time
per week,
4 weeks
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O PeKTNBHOCTL (MOJHBIN
WJIN YaCTUYHBIN 3dPeKT)
-97%

W3 63 ouaros:

8 — NoNIHOE ouuLIEeHNE;
53 - yacTMYHbIN 3 PeKT;
2 - OTCYTCTBME OTBETA
Efficiency (full or partial
effect) - 97%

Of the 63 foci:

8 — complete cleansing;
53 - partial effect;w2 — no
response

MHpekc SEl 3HaunTenbHo
CHM3UNCA Y BCeX NaLueH-
TOB, C MenaHbl 7 (Anana-
30H 5-9) no 1,5 (amanasoH
0-3)

The SEl index decreased
significantly in all patients,
from a median of 7 (range
5-9) to 1.5 (range 0-3)

[MonHoro ouulieHne He
3apermcTpupoBaHo.
YactnuHoe ynyulieHwue:
0,1% 5-AJIK - 37,5%;
1% 5-AJIK - 45,6%;

5% 5-AJIK - 51,2%
Complete clearance has not
been recorded.

Partial improvement:
0.1% 5-ALA - 37.5%;

1% 5-ALA - 45.6%;

5% 5-ALA - 51.2%

Mo 12 6anbHOM WKane
NCXOAHbIN MHAEKC CTEMNEHU
nopakeHus ncoprasa B
cpefgHeM cocTasun 6,6.
Yepes 6 Hep B ouarax 6e3
BO3eNcTBMA POTOCEHCMOU-
NM3aTopa MHAEKC COCTaBul
6,2, a Ansi oyaros, o6pabo-
TaHHbIX OOT - 4,2

On a 12-point scale,

the initial index of the
degree of psoriasis lesions
averaged 6.6. After 6
weeks, in the lesions
without exposure to the
photosensitizer, the index
was 6.2, and for the lesions
treated with PDT - 4.2

bonb, nokanbiBa-
HUe, XXXKeHue BO
Bpems 06J1yyeHunA

1 HECKOMbKO YacoB
nocrne y Bcex naum-
€HTOB (8 13 NcxogHo
BKJTIOUYEHHbIX B 1CCIie-
noBaHue 29 nauyu-
€HTOB MpeKpaTuIn
neyeHie B CBA3N C
CUJIbHbIMU 60NeBbIMIA
olyLeHnAMM)

Pain, tingling,
burning sensation
during and several
hours after exposure
in all patients (8 out
of 29 patients initially
included in the

study discontinued
treatment due to
severe pain)

MNpn pose ceeta

30 k/cm? MHOTUe
nayneHTbl NCMbITbl-
Banu 6one3HeHHble
OLLYLLEHNA, TO3TOMY
cBeTOBas Ao3a 6bina
CHIPKEHa

At a light dose of

30 J/cm?, many
patients experienced
pain, the light dose
was reduced

CunbHble 6oneBble
olyLLeHNA y Bcex
nayneHTos (3 n3
WNCXOLHO BKJIOYEH-
HbIX B UCCNIeJOBaHNE
12 nauneHTOB Npe-
KpaTuiv neyeHve B
CBA3U C CUNbHbIMMK
60neBbIMU OLLYyLLe-
HUAMK)

Severe painin all
patients (3 out of
12 patients initially
included in the
study discontinued
treatment due to
severe pain)

HekoTtopoe xxeHune
1 NMoKarsnblBaHUe BO
Bpemsa obnyyeHus,

B LIEJIOM JleyeHue
XOPOLUIO NePEHOCH-
Nocb BCeMY nauu-
€HTaMK, N HUKaKnX
ZOMONHUTENbHbIX
aHanbreTUKOB He Tpe-
60Banocb

Some patients
experienced

some burning and
stinging during the
irradiation, generally
the treatment was
well tolerated by

all patients and no
additional analgesics
were needed
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Kim et al.,
2007 [24]

Salah et al,,
2009 [27]

Rook et al.,
2009 [28]

Calzavara-
Pinton et al.,
2013 [29]

Shaheen
etal, 2023
[30]

Tehran-
chiniaetal,
2020 [31]

3/He yKa-
3aHO
3/not
specified

16/16
16/16

11/He yKa-
3aHo
11/not
specified

17/He yKa-
3aHo
17/not
specified

29/HorTn
npasomn
pyKmn
29/nails of
the right
hand

8/35 HorTel
8/35 nails

20% 5-AJIK,
annavkaums
4y

20% 5-ALA,
application
4h

0,1% meTun-
JIEHOBbIN
CUHUIA
annankaumsa
0.1% of
methylene
blue,
application

0,05%, 0,1%
1 0,25%
rMnepuLH,
annanka-
ums, 24 4
0.05%, 0.1%
and 0.25%
of hypericin,
application,
24 h

M3-ANK
16% annnu-
Kaumsa 3-4 4
MAL

16%
application
for3-4h

2% meTu-
JIEHOBbIN
CUHWNA,
annaMkaumsa
24

2% of
methylene
blue,
application
for2h

20% AJIK,
annnukauua
3y

20% of
5-ALA,
application
3h

630 Hm 15
630 nm Ix/cm?
15 J/cm?
670 HM 5 Ox/cm?
670 nm 5J)/cm?
590-650 HM 8-20
590-650  [hk/cm?
nm 8-20
J/cm?
635 Hm 37
635 nm Ix/cm?
37 J/em?
585 HM 15 k/
585 nm cm?
15 J/cm?
630 Hm 120 O/
630 nm cm?
120 J/cm?

1 pa3 B
Hep, 7,10
123 Hep,
Oncea
week, 7,
10and 23
weeks

Het gaH-
HbIX

No data
available

2 pa3aB
Hepn,

3 Hep

2 times

a week,
3 weeks

B cpeg-
HeMm 3,6
(MHTep-
Ban
Mexay
Kypcamu
9,945,6
nHen)
On
average

courses
(interval
between
courses
9.9+5.6
days)

1 pa3B2
Heﬂ,

6 mec
1timein
2 weeks,
6 months

1pa3B

3 Hepn, 5
KypcoB
1timein
3 weeks,
5 courses

SbPeKTUBHOCTD (MONHBIN
WM YaCTUYHBIN 3 dEKT)
100%.

Mocne neyeHus Bo Bcex cny-
Yyasax Habnoaanocb He3Ha-
UnTeNbHOE UMK 3aMeTHOe
yrnyyleHme

Efficiency (full or partial
effect) 100%.

After treatment, in all
cases there was a slight or
noticeable improvement

SpdeKTUBHOCTL
(NOAHBIN AW YaCTUYHBI
3¢ dekT) 100%

Efficiency 100%

(full or partial effect)

Hab6ntopanochb ynyuweHve
KOXXHbIX MOPaKEHWI

An improvement in skin
lesions

W3 17 naumneHToB:

y 2 — yXyALeHne COCTOAHWS;
y 3 — He3HaumnTeNnbHOe KNK-
HMYECKOe YIyuylleHNe;

y 12 - cywjecTBeHHOe Knui-
HMYeCKOe yryuylleHue.

Y 5 (28%) KocmeTnuecKkuin

3 PEKT OLeHeEH, Kak oTnY-
HbIV

Of 17 patients:

in 2 — deterioration;

in 3 - slight clinical
improvement;

12 had significant clinical
improvement.

In 5 (28%), the cosmetic
effect was rated as excellent

[Moka3atenun nHaexkca NAPSI
ZNA MaTPULLbl HOFTA CHU3K-
NUCb B cpeaHem ot 7 go 4,5
The NAPSI index for the nail
matrix decreased from on
average from 7 to 4.5

Mokazatenu NAPSI 3Ha-
YUTENIbHO CHU3UNNCH C
5,97+1,29 B Havane nccnego-
BaHuA 10 4,29+1,44 Ha 15-1
Hegene n 2,11+1,27 B KOHUE
24-1 Hep HabnoaeHWA
nocne 3asepeHna OOT
NAPSI scores significantly
decreased from 5.97+1.29
at baseline to 4.29+1.44 at
week 15 and 2.11£1.27 at
the end of week 24 after
completion of PDT

He coobuanocb
Not reported

He coobuanocb
Not reported

Jlerkoe »KeHvie v 3yq
BO BpeMA NleyeHns
Mild burning and
itching during
treatment

bonb 1 xxeHne B
nepuog obnyyeHnsa y
13 (76%) nauneHTOB,
B TOM uncney 4 — cna-
6ble, y 4 — ymepeH-
Hble, y 4 — cusibHble
Pain and burning
sensation during
irradiation in 13 (76%)
patients, including 4
mild, 4 moderate, 4
severe

He6onbluve 6onesble
oLLyLLIeHUs BO Bpems
ceaHca obnyyeHus
Slight pain during the
radiation session

He coobuwanock o
cunbHol 60nu 1 anc-
KomdopTe BO Bpems
obnyyeHua

No severe pain or
discomfort was
reported during
irradiation

*yKa3aHo YMC/O NaLNeHTOB, 3aBePLUMBLLMX UCCNeJOBaHNeE C OLeHeHHbIM 3bdeKToM

*the number of patients who completed the study with an estimated effect is indicated
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The analyzed data leave no doubt that PDT is an
effective and promising treatment for psoriasis. The issue
under discussion is the choice of the optimal photosen-
sitizer, its dose (concentration for application), light dose,
and irradiation regimen.

Since there is evidence that protoporphyrin IX
(PpIX) accumulates with very high selectivity in
psoriasis lesions [40], it can be assumed that lower
concentrations of 5-ALA than those used for der-
mato-oncological indications may be sufficient to

Filonenko E.V., Ivanova-Radkevich V.I.
Photodynamic therapy of psoriasis

provide a beneficial clinical effect in psoriasis. This
is supported by data from studies in which 5-ALA
was used at a low concentration (1%) [26] but with
an efficiency close to studies of 20% 5-ALA [27]. In
addition, as some authors [40] believe, the main pur-
pose of PDT in psoriasis is probably not a cytotoxic
effect, which requires higher light doses, but rather
an immunomodulatory effect, which is believed to
require repeated exposure to lower photodynamic
doses over a longer period.
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