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Abstract

The review highlights the current understanding of the epidemiology, etiology, pathogenesis, existing classifications of mycosis fungoides.
Methods for diagnosis and treatment of the pathology are described, among which photodynamic therapy (PDT) plays an important role. The main
advantages of PDT for mycosis fungoides include the absence of systemic toxicity, non-invasiveness, selectivity, absence of carcinogenic potential,
the possibility of repeated courses of treatment, and good cosmetic results. This review collects and analyzes the results of clinical trials of PDT in
patients with mycosis fungoides. The analysis showed high efficiency of PDT in patients with mycosis fungoides with isolated or limited spots and
plaques. PDT can be considered as the therapy of choice in patients with facial lesions when a good cosmetic result is one of the main requirements,
and radiation therapy, nitrogen mustard or carmustine can leave permanent and visible scars. Plaques located in the axillary or inguinal skin folds
that are inaccessible to phototherapy can also be treated with PDT.
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OOTOOMNHAMUYECK A4 TEPATNA
B JIEMEHNW BOJIbHbIX TPUBOBUOHBIM MMKO3OM

E.B. ®unoHenko', B.N. Usanosa-Paakesmny?

1«MOCKOBCKMI HAYYHO-MCCNENOBATENBCKMM OHKONIOTMYECKMI MHCTUTYT UM. [1.A. Tepuera —
dunuan PIBY «HaumoHanbHbIM MEAMUMHCKMIA MCCEN0BATENLCKMM LIEHTP PAAUMONOTMMY
Munucrepcrea sppasooxparerus Poceuitckoin Pepepaumnm, Mockea, Poccus
2Pocceuitckmit Yuusepeutet apyxbbl Hapopos, Mocksa, Poccus

Pesiome

B 0630pe ocBelLeHbl COBPEMEHHbBIE MPEeACTaBNEHNA 06 SMUAEMMONONY, STUOMONK, NaToreHese, CyLWeCTBYLWUX KaccudrKkaumsax rpnbo-
BMAHOrO MI1KO3a. OnrcaHbl METOAbl ANArHOCTUKY 1 IeYEHUA MaToNIONK, BaXKHYI0 POJib Cpean KOTOPbIX UrpaeT GoTogmHaMuyeckas Tepanms
(®AT). K ocHoBHbIM npenmylectBam OAT rpnboBNAHOrO MUKO3a OTHOCATCA OTCYTCTBME CUCTEMHOWN TOKCUYHOCTY, HEMHBA3UBHOCTb, N36K-
paTesibHOCTb [IeNCTBUA, OTCYTCTBIE KaHLEPOreHHOro NnoTeHLMana, BO3MOXXHOCTb NPOBEAEHNA MOBTOPHbIX KYPCOB JIeYEHWA 1 XOPOoLUMe KOC-
MeTMYecKre pesynbraTtbl. B HacToswem 0630pe cobpaHbl 1 MPoaHan3nPoBaHbl Pe3ysbTaTbl KNMHUYeCKMX uccnegosanmin OAT naumeHToB ¢
rprboBMAHBIM MUKO30M. AHaNIM3 NOKa3as BbiCOKYio 3pdekTnBHOCTL AT y NauneHToB € rpMbOBMAHBIM MUKO30M C U30SIMPOBAHHBIMU WA
orpaHyMyYeHHbIMM NATHaMU 1 6nAwkamn. OLT MOXHO paccmaTpuBaTh Kak Tepanuio BbIbopa y MaLyeHTOB C o4araMu Ha JIMLE, KOrAa OfHVM U3
OCHOBHbIX TPeboBaHWI ABNAETCA XOPOLUMIA KOCMETUYECKUI pe3ysibTaT, a JiyueBas Tepanis, a30THbIA UAPUT UM KaPMYCTUH MOTYT OCTaBUTb
NMOCTOAHHbIE U BUAUMbIE LPaMbl. BAALIKY, pacnonoeHHble B MOAMbILLEYHbIX UM MAaxOBbIX CKIAAKaX KOXW, HEAOCTYNHble Ana doToTepanuu,
TaKXe MOXHO NleunTb ¢ nomotbo GOT.

KnioueBble cnoBa: d)omnvmamvmecr(aﬂ Tepanusa, FpVI6OBVI,EleII7I MUVKO3, 5-aM1HONEBYIMHOBAA KNCNOTA.

Onsa untuposanusa: GunoHeHko E.B., MBaHoBa-Pagkesuy B.N. DotognHammueckas Tepanus B neyeHnr 60/bHbIX FPUO0BUAHBIM MUKO30M //
Biomedical Photonics. — 2022. - T. 11, N2 1. — C. 27-36. doi: 10.24931/2413-9432-2022-11-1-27-37.
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Mycosis fungoides (MF) is a primary epidermotropic
T-cell lymphoma of the skin, characterized by the prolif-
eration of small and medium T-lymphocytes with cere-
briform nuclei. MF is one of the most common forms of
cutaneous T-cell lymphomas. In the earliest stages of
the disease, patients usually present with isolated skin
lesions resembling eczema or extensive erythema [1].
The term "mycosis fungoides" was introduced by J.L.M.
Alibert in 1832 in relation to the unusual skin rash he
described in 1806, which developed into tumors in the
form of mushrooms [2].

Epidemiology

After the gastrointestinal tract, the skin is the second
most common site of extranodal non-Hodgkin's lym-
phoma, with an estimated annual incidence of 1 case
per 100,000 population. According to the fourth edition
of the WHO Blue Book, MF is the most common form of
primary cutaneous lymphomas (skin lymphomas with-
out evidence of extracutaneous disease at the time of
diagnosis) according to the classification of skin tumors.
The proportion of MF in the overall incidence of prima-
ry cutaneous lymphomas is 53% of primary cutaneous
T-cell ymphomas and 45% of all primary cutaneous lym-
phomas (of which 39% is the classic form of MF, 6% are
its variants according to the WHO-EORTC classification,
including folliculotropic MF — 5%, pagetoid reticulosis -
less than 1%, granulomatous loose skin syndrome - less
than 1%) (Table 1). Another 20% of primary cutaneous
cutaneous lymphomas are due to primary cutaneous
CD30*lymphoproliferative diseases, including 8% to
primary cutaneous anaplastic large cell ymphoma® 12%
to lymphomatoid papulosis; 6% for primary cutaneous
CD4* T-cell lymphoproliferative disease of small and me-
dium cells; 2% for Cesari's syndrome; 9% - for primary
B-cell lymphoma of the marginal zone of the skin; 12% -
for primary cutaneous lymphoma from the cells of the
follicular center; 4% - for primary cutaneous diffuse large
B-cell ymphoma, lower extremity type. The incidence of
other types of primary cellular lymphomas is less than
1% for each type [3, 4].

Classification

In 1876, Bazin described three classical stages in the
development of MF: macules, infiltrated plaques, and
tumors. Each of them differs from the previous one by
increasing thickness. Stages can overlap or register at the
same time. If only tumors are present, with no preceding
or coexisting macules or plaques, the diagnosis of MF
should be questioned. WHO and the European Organi-
zation for Research and Treatment of Cancer, in addition
to the classical form of Albert-Bazen MF, characterized
by the development of spots, plaques and tumors, dis-
tinguish three variants of the disease: folliculotropic MF,
pagetoid reticulosis, and granulomatous flaccid skin syn-
drome [1, 2, 51.

Clinical picture

MF usually presents clinically as persistent patches or
plaques that are sometimes itchy and usually affect ar-
eas of the skin that are not exposed to sunlight. These
lesions can often remain unchanged for many years or
even throughout the life of the patient, but progression
to disseminated lesions, tumor development, or lesions
of internal organs can occur, which worsens the progno-
sis and requires systemic treatment [6]

Diagnosis

Diagnosis of MF is usually based on characteristic
clinical manifestations and confirmed by routine his-
tology [2]. The gold standard is light microscopy of
affected skin sections stained with hematoxylin-eo-
sin, but early diagnosis can be difficult because the
initial histological picture may resemble other chronic
inflammatory dermatoses [1, 2]. To date, there are no
diagnostically significant molecular markers that can
reliably distinguish between malignant and benign T
cells [1]. The histological picture is more often diag-
nostically significant at the plaque stage. In this case,
histology reveals a streak-like or lichenoid infiltrate of
mononuclear cells in the papillary dermis with over-
lying epidermotropism (intraepidermal lymphocytes
with slight spongiosis). These lymphocytes are found
individually or in clusters within the epidermis, often
surrounded by a clear halo (Pauttier microabscesses).
When examining mononuclear cells at high magnifi-
cation, hyperchromatic and irregular contours of the
nuclei are revealed. The picture of psoriasiform hyper-
plasia of the epidermis with hyperkeratosis and focal
parakeratosis is determined [2].

Traditional treatment

Most cases of MF are characterized by a sluggish
course with a low risk of disease progression, but com-
plete regression is rarely achieved. Therefore, the main
goal of treatment is to minimize symptomatic morbidity
and limit disease progression [1].

The variability of the clinical picture and the clinical
course of MF has led to the emergence of many schemes
and complex treatment algorithms. It is important to un-
derstand that very little clinical research has been done
on MF to date, as it is a fairly rare condition and the evi-
dence on which current treatment recommendations are
based is limited [6].

Treatment methods used in MF can be divided into
topical, skin-directed, and systemic therapies.

For the treatment of stage IA, lIA, [IB MF, 2 types of
skin-directed therapy are traditionally used: for a lo-
calized form (IA) and for a widespread (lIA, 1IB) lesion
(Table 1).

The most common treatment for the early stag-
es of MF (stages IA-1IA) are topical corticosteroids [6,
14]. Most often they are used as an adjunct to other
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Tabnauua 1

PekomMeHaaUMu No AeuyeHuto rpuboeBuaHoro mukosa lA, A, 1B ctaauu [6,10-13]

Table 1

Treatments for early mycosis fungoides (stages IA, IIA, 11B) [6,10-13]

JlokannsoBaHHaAa ¢popma PacnpocTpaHeHHasa ¢popma

MecTHOe NpMeHeHNe KOPTUKOCTEPOUAOB
Topical corticosteroids

MecTHaa xummnoTtepanuaA (a30THbIN UNPUT, KAPMYCTUH)
Topical chemotherapy (nitrogen mustard, carmustine)

JlokanbHasA nyyesas Tepanua
Local radiotherapy

MecTHoe nprMeHeHne peTHONAO0B
(6ekcapoTeH, TazapoTeH)
Topical retinoids (bexarotene, tazarotene)

®otoTepanua: UVB, ncopaneH-UVA
Phototherapy: UVB, psoralen-UVA

MecTHOe NnprMeHeHne NMUKBUMOAA
Topical imiquimod

MecTHOe NpuMeHeHre KOPTUKOCTEPOVAOB
Topical corticosteroids

MecTHasa xummnoTtepanua (a30THbIN UNPUT, KAPMYCTHH)
Topical chemotherapy (nitrogen mustard, carmustine)

®otoTepanusa: UVB, ncopaneH-UVA
Phototherapy: UVB, psoralen-UVA

ToTanbHasA KOXHas 3N1eKTPOHHO-NyyeBas Tepanus
Total electron-beam skin therapy

local and systemic treatments at all stages. They induce
apoptosis, affect the adhesion of lymphocytes to the
endothelium and suppress transcription factors (nucle-
ar factor-kB and activator protein-1), reduce the pro-
duction of cytokines, adhesion molecules and growth
factor. Nitrogen mustard therapy and phototherapy
are also often used, which, according to some au-
thors, have the same efficacy in early MF and are used
in combination with additional maintenance therapy
necessary to achieve long-term complete remissions.
Phototherapy (narrow-band UVB or psoralen-UVA)
alone or in combination with systemic therapy (bex-
arotene, interferon, or methotrexate) is effective for
widespread plaques [6]. PUVA therapy demonstrates
low efficiency when used at the stage of the tumor or
erythrodermic and folliculotropic MF; however, studies
show its effectiveness in combination with low doses
of systemic agents, such as interferon-alpha [14, 15].
Total skin electron beam therapy at a standard dose of
30 Gy is an effective treatment for obstinate/recurrent
extensive plaques and fungal tumor mycoses, but is
associated with significant dermal toxicity. This type of
therapy reduces the number of circulating abnormal T
cells that pass through the vasculature of the dermis
and are radiosensitive. However, there are conflicting
reports on its efficacy in erythrodermic MF. For isolated
lesions, low-dose local radiation therapy may also be
useful [14].

Systemic therapy of MF is carried out both sepa-
rately and in the form of complex treatment. If skin-tar-
geted therapy does not provide an adequate response

or in cases of advanced disease, single-component
systemic therapy (eg, bexarotene) is prescribed. Im-
munomodulators such as interferons and retinoids
are also commonly used as first-line monotherapy for
advanced forms of MF, as well as in low dose combina-
tions with topical agents. Histone deacetylase inhibi-
tors (vorinostat or romidepsin) are also effective agents
for monotherapy in cutaneous and nodular forms of
MF and forms of the disease with blood involvement.
Alemtuzumab is an effective drug for erythrodermic
mycosis fungoides with a deficit of central memory T
cell population. Chemotherapy is usually used to treat
obstinate or rapidly progressive MF. In advanced forms
of MF, allogeneic stem cell transplantation can be ef-
fective [14].

Many of the traditional MF therapies described
above show insufficient efficacy and are accompanied
by long-term side effects. This is especially true of le-
sions located in places such as the palms and soles of
the feet. This necessitates the search for alternative
treatment options for mycosis fungoides.

Photodynamic therapy

PDT is an effective and non-invasive method of expo-
sure with good clinical results [16].

The mechanism of photodynamic effects in MF is not
fully understood. It is possible that, in addition to the di-
rect destruction of pathological lymphocytes due to the
generation of reactive oxygen species, the inflammatory
response induced by PDT contributes to the therapeutic
effect [17-20].

REVIEWS OF LITERATURE
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In 1994, Boenhcke et al. demonstrated how PDT in-
hibits lymphocyte proliferation in MF plaques both in
vivo and in vitro [21].

M. Lam et al. studied the mechanisms of photocy-
totoxicity of the silicon-phthalocyanine photosensi-
tizer Pc 4 in relation to pathological T-lymphocytes in
the skin cell culture of patients with MF. Studies have
shown that PDT with PC 4 predominantly induces
apoptosis of CD4* CD7- transformed T-lymphocytes
in the blood compared to CD11b* monocytes and
normal T-cells, that is, selectively affects pathological
T-lymphocytes. It was also shown that PDT with Pc4
reduced the level of the antiapoptotic protein Bcl-2
[22].

The high efficiency and absence of systemic tox-
icity of PDT are due to the selective accumulation of
photosensitizers in the lesions and local exposure to
light [17].

For PDT of MF, preparations based on 5-amino-
levulinic acid (5-ALA) and 5-ALA methyl ester are usu-
ally used. 5-ALA methyl ester has more pronounced
lipophilic properties, shorter incubation time and
higher selectivity for pathological lymphocytes com-
pared to 5-ALA. Both of these drugs are metabolized
in the human body with the formation of photoactive
protoporphyrin IX [17].

The selectivity of the accumulation of protoporphy-
rin IX in pathological lymphocytes in the foci of MF is
due to a number of factors. Protoporphyrin IX is more
actively synthesized in transformed lymphocytes. This
is due to excessive iron intake due to increased expres-
sion of the CD71 transferrin receptor [23], increased
activity of porphobilinogen deaminase, an enzyme
that limits the rate of heme synthesis [24], and accel-
eration of the cell cycle in cells, which increases their
ability to absorb 5-ALA [6, 25].

In addition, changes in the stratum corneum of the
epidermis in plaques contribute to the penetration of
the photosensitizer into the skin [6, 26].

Evaluation of the effectiveness of PDT is carried
out on the basis of a clinical picture demonstrating
the disappearance of MF foci, and a histological exam-
ination. A number of authors believe that the assess-
ment of the clinical response is sufficient and reflects
the real effectiveness of the treatment. According to
other researchers, in evaluating the effectiveness of
MF treatment, the histological therapeutic response is
more important than the clinical response.

Histological response to treatment has been eval-
uated in a number of studies, but the small number of
observations and conflicting data obtained by differ-
ent investigators do not allow an unambiguous con-
clusion to be made about the need to confirm clinical
response by histological examination.

R. Ammann et al. and E. Diez-Recio et al. reported
a complete histological treatment and the absence of

atypical lymphocyte infiltrates in all MF plaques after
PDT with 5-ALA in 3 patients whose clinical outcome
was assessed as complete regression. Both groups of
researchers described pigmentary changes with the
presence of melanophages, skin fibrosis, epidermal
atrophy, and residual lymphocytes in the infiltrate
[27, 28].

Concurrently S.T. Kim et al. believe that the final de-
cision to assess the effect of treatment as a complete
or partial regression should be determined by the
results of histological analysis [17]. According to the
results obtained, 7 out of 10 patients with unilateral
MF showed an obvious improvement in their condi-
tion. Most previous studies did not follow up histolog-
ically. In the described study, 8 out of 10 patients un-
derwent histological observation, and only 5 of them
had a clinical and histological response that coincid-
ed and could be assessed as a complete regression.
In 2 patients with full therapeutic clinical effect, the
histological report showed partial regression of the
lesions. D.W. Edstrom et al. also found a residual infil-
trate of atypical lymphocytes in 2 patients after PDT
with 5-ALA in lesions that showed a complete clinical
response [29]. Possibly, these results are related to the
insufficient depth of light penetration for selective ac-
tion on lymphocytes in MF plaques. D. Eich et al. treat-
ed 8 patients with tumor form of MF. A subsequent bi-
opsy showed the absence of histological signs of GM
in the infiltrate up to a depth of 1.5 mm, while atypi-
cal lymphocytes continued to be detected in deeper
tissues [30]. Published data do not clearly prove that
with complete clinical regression of MF foci after PDT,
atypical lymphocytes in the foci were completely elim-
inated, and therefore patients with a complete clinical
response after PDT should be under dynamic monitor-
ing for timely detection of a possible relapse [6].

Table 2 summarizes the results of the main clin-
ical studies presented in the Pubmed database eval-
uating the effectiveness of PDT for MF. These studies
include a total of data from 71 patients with 120 MF
lesions treated with PDT from 1994 to 2018. Most of
the authors used red light sources (coherent and inco-
herent). In earlier works, preparations based on 5-ALA
were used. Since 2006, most studies have used 5-ALA
methyl ester. The number of PDT courses varied from 1
to 9. A light dose of 37 J/cm? was predominantly used;
in some cases, the light dose during irradiation was
higher and reached 200 J/cm?.

The conducted studies show the promise of using
PDT as one of the options for localized skin-targeted
therapy. In the late stages of advanced MF (stage IIB
and above), PDT is of less interest due to the complex-
ity of influencing the generalized process; however, it
can be used as a treatment for individual plaques or
tumors [6].

Due to the small number of observations and the
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lack of large-scale clinical studies of the effectiveness
of PDT in patients with MF, the optimal modes of PDT
have not yet been determined [17]. It can be noted
that the high efficiency of treatment was achieved
using drugs based on both 5-ALA and 5-ALA meth-
yl ester. The light dose and the frequency of courses
varied significantly in different studies, and therefore
it is difficult to determine whether there is a correla-
tion between these indicators and the effectiveness of
treatment, although most authors indicated the need
for several courses of PDT.

Patients generally tolerate PDT well, although most
studies report a slight burning sensation during the
procedure. After PDT, some patients developed er-
ythema and edema at the treatment site, much less

often - scabs and erosion. Studies have shown that
lesions can develop mild pigmentary changes, most
often hyperpigmentation or hair loss [16, 17, 27-29,
31-43].

There have been several studies evaluating the ef-
fectiveness of fluorescence diagnosis of MF.

The fluorescence pattern of MF foci was described
by A. Orestein et al. as weak and diffuse in spots, in-
tense with well-defined boundaries in plaques and
tumors [34]. The authors reported that when irradi-
ated during a PDT session, the fluorescence intensity
decreased faster in spots and plaques than in tumors.

In the studies of Svanberg K. et al. the fluorescent
contrast of MF foci after exposure to 20% exposure
with 5-ALA was 5.0 [31].

Tabauua 2

CBOAHbIE A@HHbIEe Pe3yALTaTUBHOCTU NMPUMEHEHUA ¢0TOAMHaMW~IeCKOFI Tepanuu 'y naunueHToB C FpMﬁOBMAHbIM MWKO30M

Table 2

Summary of the effectiveness of photodynamic therapy in patients with mycosis fungoides

Konuuecr-
Bo ovaroB/ | QotoceHcm-

Pexxum
ABTOpbl | nauueHToB | Gunusartop

I/ cm?

obnyyenna

Svanberg 5-AJIK Nasep, 630 Hm
wcoser, 472 SALA  Laser, 630nm 60
1994 [31] '
Wolf .
5-AJIK Buammblin ceT
11 COaBT, 2/2 ) AU 40
1994 32] 5-ALA Visible light
:2?2: "1 5-AJIK Bugumbiin ceet He yka3aHa
1995 [27] 5-ALA Visible light Not specified
UEY 5-AJIK Nazep, 635 HM
e el 5-ALA Laser, '635 nm Y
199933] '
HekorepeHTHbIi
Markham 5 ATIK MICTOYHUK CBETa,
11 COaBT, n 5.ALA 580-740 Hm 20
2001 [35] Noncoherent light,
580-740 nm
HekorepeHTHbII
Edstrom 5.ATIK WCTOYHVK CBETa,
11 COaBT, 12/10 5 ALA 600-730 Hm 33-180
2001 [29] Noncoherent light,
600-730 nm

(BeToBadA A03a,

Konuye-
CTBO
KypcoB OAT

Pe3ynbrat
Tepanuu,
% nauueHToB

Cpok Habniopenua,
mec

Tun ouara

12 He ykasaH MNP 50% (1/2) He ykasaH
Not specified CR50% (1/2) Not specified
bnAwka MNP 100%
o Plaque CR100% S
bnawka 0 He ykasaH
1 Plaque CRT00% Not specified
34 BAAKN CR100% 17-33
Plaques
12
B teyeHue 12 mec
HabMIOAEHNA BO3HIK
Onyxonb MNP 100% peunaus (nATHo
> Tumor CR 100% M 6nALKa)
During the 12
months of follow-up,
arelapse occurred
(patch and plaque).
Brawkn:
1P 70% (7/10)
4P 20% (2/10)
He ouereH 10% (1/10)
10 bnAwex L4z
2 onyxomm oTcyTcTBIe 3P deKTa
2-11 100% (2/2) 4-19
10 plaques
2 tumors Plaques:
CR70% (7/10)
PR 20% (2/10)
not rated 10% (1/10)
Tumors:
no effect 100% (2/2)
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ABTOpDI

Leman
11 COaBT,
2002 [36]

Coors
11 COaBT,
2004 [37]

Zane
11 COaBT,
2006 [38]

Diez-Recio
11 COaBT,
2007 [28]

Hegyi J.
11 COaBT,
2008 [42]

Orenstein
11 COaBT,
2009 [34]

Fernan-
dez-Gua-
rino
11 COaBT,
2010 [39]

Kim
11 COaBT,
2012 [17]

Konunuecr-

Bo ovaroB/ | QotoceHcm-
nauvienToB | 6unusartop

5-AJIK

n 5-ALA

5-AJIK

7/ 5-ALA

MeTunosbii

3¢up 5-AJIK

5-ALA meth-
yl ester

5/5

5-AJIK

22 5-ALA

MeTtunogbii

3¢up 5-ATK

5-ALA meth-
yl ester

5-AJIK

o2 5-ALA

MeTunoBbii

3¢up 5-ANIK

5-ALA meth-
yl ester

24/12

MeTtunogbii

3¢up 5-ATIK

5-ALA meth-
yl ester
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Konuye-
CTBO
KypcoB OAT

Pe3ynbrar
Tepanuu,
% naumeHToB

Cpok Habniopenua,
mec

Pexum (BeToBasA A03a, Tun ovara

Dw/cm?

obnyyenna

Nazep, 630 HM 100 4 MATHa MNP 100% 1
Laser, 630 nm Patches CR 100%
HekorepeHTHbIN BRIk
VCTOYHMK CBETa,
60-160 Hu 72144 7 Onyom MP100% 14-18
Noncoherent light, g Gitis
gnt Tumors
60-160 nm
1P 80% (4/5)
Nasep, 635 Hm MatHa YP 20% (1/5)
Laser, 635 nm 375 1 Patches CR80% (4/5) 12-34
PR 20% (1/5)
8 [Ix/cm?,
AANTENbHOCTb
umnynbca 0,45 mc,
cTeneHb
VIMnynbcHblin nepekpbITIA
nasep umnynbcos 1M,
Ha KpacuTene, KOJIMYeCTBO 3 brawkn P 100% 34
585 Hm /IMMybCoB 8-22 Plaques CR 100%
Pulsed dye laser, 8 J/cm?, pulse dura-
585 nm tion of 0.45 ms,
degree of pulse
overlap of 1 Hz
8-22 pulses per
treatment
Ceetoamop, o
630 H 100-200 3 o e o 16
LED, 630 nm
1 (nATHO)
Opak-
jeaend o AN 1mo
580-720 M1 3?(; (()onyxonm) (onyxom) 5 onyxoneit MP 100% 227
. (patch) 1 patch CR 100%
Noncoherent light, 380 (tumors) 1 (patch) 5 1UMors
580-720 nm Fractional
irradiation
(tumors)
MP 50% (6/12)
Nazep, 630 Hm 37 B cpse ‘;HeM brsiwkm 4P 42%(5/12) 6-36
Laser, 630 nm Meah 57 Plaques CR 50% (6/12)
' PR42% (5/12)
lo ouaram:
1P 13% (2/16)
YP 31% (5/16)
oTcyTcTBIe 3P deKTa
56% (9/16)
6 nTeH CR 13% (2/16)
Csetoguog, 10 bnAwek Pff“:{;éﬁ/” 231 6
630 Hm 375 26 6 patches [0 €ffect56%(9/16) 831
LED, 630 nm folakaney | COLDIELEETE
! MP 20% (2/10)
43 50% (5/10)
oTcyTcTBIe 3hdeKTa
30% (3/10)
CR 20% (2/10)
PR 50% (5/10)
no effect 30% (3/10)
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Conclusion

The main advantages of PDT in patients with MF in-
clude the absence of systemic toxicity, non-invasiveness,
selectivity of action, the absence of carcinogenic po-
tential, the possibility of conducting several courses of
treatment, and good cosmetic results. PDT shows high
efficiency in patients with isolated or limited spots and
plaques. PDT can be considered as the therapy of choice
in patients with facial lesions where a good cosmetic
result is one of the main requirements, while radiation
therapy, nitrogen mustard or carmustine can leave per-
manent and visible scars. Plaques located in the axillary
or inguinal folds of the skin, which are inaccessible to
phototherapy, can also be treated with PDT [6].

Studies show that several courses of PDT are usual-
ly required to treat patients with MF, although the exact
frequency of courses remains uncertain. Most of the au-
thors conducted courses every 2-4 weeks with a frequen-
cy that allows removing crusts before the next course.

REFERENCES
Larocca C., Kupper T., Mycosis Fungoides and Sézary Syndrome.
Hematol Oncol Clin North Am, 2019, Vol. 33(1), pp.103-120. doi:
10.1016/j.h0c.2018.09.001

2. Keehn C.A, Belongie I.P, Shistik G. et al. The diagnosis, staging,
and treatment options for mycosis fungoides. Cancer Control,
2007, Vol. 14(2), pp.102-111.

3. Korgavkar K., Xiong M., Weinstock M. Changing incidence trends
of cutaneous T-cell lymphoma. JAMA Dermatol, 2013, Vol. 149(11),
pp.1295-1299.

BIOMEDICAL PHOTONICS T. 11, Ne1/2022

The total number of courses depends on the clinical re-
sponse and varies significantly in the studies of different
authors (range from 2 to 11 courses) [16, 17, 27-29, 31-
43]. According to M. Fernandez-Guarino et al. in the ab-
sence of a response to PDT, 6 courses may be considered
sufficient before interrupting treatment and considering
other therapy options [6].

Treatment failure in patients with large plaques has
been reported in some cases, and therefore the authors
do not recommend PDT for lesions greater than 7.5 cm
in diameter [6]. Other clinical studies show that the ef-
fectiveness of PDT does not depend on the size of the
lesion, but may be related to the number of lesions, the
thickness of the stratum corneum, the tumor cells infil-
tration degree, and the depth of invasion [17].

Despite a small number of studies and the absence
of clear recommendations on PDT regimens in patients
with MF, PDT is an effective and promising treatment for
these patients.

ﬂI/ITEPATVPA
Larocca C., Kupper T., Mycosis Fungoides and Sézary Syndrome //
Hematol Oncol Clin North Am. - 2019. - Vol. 33(1). - P.103-120.
doi: 10.1016/j.h0c.2018.09.001

2. Keehn C.A, Belongie P, Shistik G. et al. The diagnosis, staging,
and treatment options for mycosis fungoides // Cancer Control. -
2007.-Vol. 14(2).-P102-111.

3. Korgavkar K., Xiong M., Weinstock M. Changing incidence trends
of cutaneous T-cell lymphoma // JAMA Dermatol. - 2013. - Vol.
149(11). - P.1295-1299.

LLl
(a'4
D)
—
<
(a'4
L
—
I
L
O
2
—
>
Ll
(a'4

33



Ll
%
D)
'—
<
o2
L
}_
I
L
O
s
—
>
L
%

Filonenko E.V., lvanova-Radkevich V..

Photodynamic therapy in the treatment of patients with mycosis fungoides

Hristov A.C., Tejasvi T., Wilcox R.A. Wilcox Mycosis fungoides and
Sézary syndrome: 2019 update on diagnosis, risk-stratification,
and management, Am J Hematol, 2019, Vol. 94(9), pp.1027-1041.
doi: 10.1002/ajh.25577

Willemze R., Jaffe E.S., Burg G. et al. WHO-EORTC classification
for cutaneous lymphomas. Blood, 2005, Vol. 105(10), pp. 3768-
3785.

Fernandez-Guarino M., Jaén-Olasolo P. Photodynamic therapy
in mycosis fungoides. Actas Dermosifiliogr, 2013, Vol. 104(5), pp.
393-399. doi:10.1016/j.adengl.2012.11.017

Glusac E.J. Criterion by criterion, mycosis fungoides. Am J Der-
matopathol, 2003, Vol. 25, pp. 264-269.

Kim E.J., Lin J., Junkins-Hopkins J.M. et al. Mycosis fungoides and
Sezary syndrome: an update. Curr Oncol Rep, 2006, Vol. 8, pp.376-
386.

Trautinger F.,, Knobler R., Willemze R. et al. EORTC consensus rec-
ommendations for the treatment of mycosis fungoides/Sezary
syndrome. Eur J Cancer, 2006, Vol. 42, pp. 1014-1030.

Olsen E., Vonderheid E., Pimpinelli N.et al. Revisions to the stag-
ing and classification of mycosis fungoides and Sézary syn-
drome: a proposal of the International Society for Cutaneous
Lymphomas (ISCL) and the cutaneous task force of the Europe-
an Organization for Research and Treatment of Cancer (EORTC).
Blood, 2007, Vol. 110, pp. 1713-1722. http://dx.doi.org/10.1182/
blood-2007-03-05574+9

Olsen E., Whittaker S., Kim Y., Duvic M., Prince H.M., Lessin S.R.
Clinical end points and response criteria in mycosis fungoides
and Sézary syndrome: a consensus statement of the International
Society for Cutaneous Lymphoma, the United States Cutaneous
Lymphoma Consortium, and the Cutaneous Lymphoma Task
Force of the European Organisation for Research and Treatment
of Cancer. J Clin Oncol, 2011, Vol. 29, pp. 2598-2607. http://
dx.doi.org/10.1200/JC0.2010.32.0630

Sausville E.A., Eddy J.L., Makuch R.W. Histopathologic diagnosis
of mycosis fungoides and Sézary syndrome: definition of three
distinctive prognostic groups // Ann Intern Med, 1998, Vol. 109,
pp. 372-382.

Horwitz S.M., Olsen E.A., Duvic M., Porcu P, Kim Y.H. Review
of the treatment of mycosis fungoides and Sézary syndrome:
a stage-based approach. J Nat/ Compr Canc Netw, 2008, Vol. 6,
pp.436-442.

Jawed S.I, Myskowski P.L., Horwitz S., Moskowitz A., Querfeld C.
Primary cutaneous T-cell lymphoma (mycosis fungoides and
Sézary syndrome): part Il. Prognosis, management, and future di-
rections. J Am Acad Dermatol, 2014,Vol. 70(2), pp. 223 - 240. doi:
10.1016/j.jaad.2013.08.033

Chiarion-Sileni V., Bononi A., Fornasa C.V., Soraru M., Alaibac M.,
Ferrazzi E. et al. Phase Il trial of interferon-alpha-2a plus psolaren
with ultraviolet light A in patients with cutaneous T-cell lympho-
ma. Cancer, 2002, Vol. 95, pp. 569-575.

Kaufmann F,, Kettelhack N., Hilty N., Kempf W. Unilesional plantar
mycosis fungoides treated with topical photodynamic therapy -
case report and review of the literature. J Eur Acad Dermatol Ve-
nereol, 2017, Vol. 31(10), pp. 1633-1637. doi: 10.1111/jdv.14160.
Kim S.T., Kang D.Y,, Kang J.S., Baek J.W., Jeon Y.S., Suh K.S. Pho-
todynamic therapy with methyl-aminolaevulinic acid for mycosis
fungoides. Acta Derm Venereol, 2012, Vol. 92(3), pp. 264-268. doi:
10.2340/00015555-1261

Rhodes L.E., de Rie M., Enstrom Y., Groves R., Morken T., Goulden
V. et al. Photodynamic therapy using topical methyl aminolevuli-
nate vs surgery for nodular basal cell carcinoma: results of a mul-
ticenter randomized prospective trial. Arch Dermatol, 2004, Vol.
140, pp. 17-23.

Fritsch C, Homey B., Stahl W., Lehmann P, Ruzicka T., Sies H. Pref-
erential relative porphyrin enrichment in solar keratoses upon
topical application of delta-aminolevulinic acid methylester. Pho-
tochem Photobiol, 1998, Vol. 68, pp. 218-221.

4.

Hristov A.C., Tejasvi T., Wilcox R.A. Mycosis fungoides and Sézary
syndrome: 2019 update on diagnosis, risk-stratification, and man-
agement // Am J Hematol. - 2019. - Vol. 94(9). - P.1027-1041. doi:
10.1002/ajh.25577

Willemze R, Jaffe E.S., Burg G. et al. WHO-EORTC classification for
cutaneous lymphomas. Blood. - 2005. - Vol. 105(10). — P. 3768-
3785.

Ferndndez-Guarino M., Jaén-Olasolo P. Photodynamic therapy in
mycosis fungoides // Actas Dermosifiliogr. - 2013. - Vol. 104(5). -
P.393-399. doi:10.1016/j.adengl.2012.11.017

Glusac E.J. Criterion by criterion, mycosis fungoides. Am J Der-
matopathol. - 2003. - Vol. 25. - P. 264-269.

Kim E.J., Lin J., Junkins-Hopkins J.M. et al. Mycosis fungoides and
Sezary syndrome: an update // Curr Oncol Rep. - 2006. - Vol. 8. -
P.376-386.

Trautinger F, Knobler R., Willemze R. et al. EORTC consensus rec-
ommendations for the treatment of mycosis fungoides/Sezary
syndrome // Eur J Cancer. - 2006. - Vol. 42. - P. 1014-1030.

Olsen E., Vonderheid E., Pimpinelli N. et al. Revisions to the staging
and classification of mycosis fungoides and Sézary syndrome: a
proposal of the International Society for Cutaneous Lymphomas
(ISCL) and the cutaneous task force of the European Organiza-
tion for Research and Treatment of Cancer (EORTC) // Blood. -
2007). - Vol. 110. - P. 1713-1722. http://dx.doi.org/10.1182/
blood-2007-03-05574+9

Olsen E., Whittaker S., Kim Y., Duvic M., Prince H.M., Lessin S.R.
Clinical end points and response criteria in mycosis fungoides
and Sézary syndrome: a consensus statement of the Interna-
tional Society for Cutaneous Lymphoma, the United States Cu-
taneous Lymphoma Consortium, and the Cutaneous Lymphoma
Task Force of the European Organisation for Research and Treat-
ment of Cancer // J Clin Oncol. - 2011. - Vol. 29. - P. 2598-2607.
http://dx.doi.org/10.1200/JC0.2010.32.0630

Sausville E.A., Eddy J.L., Makuch R.W. Histopathologic diagnosis of
mycosis fungoides and Sézary syndrome: definition of three dis-
tinctive prognostic groups // Ann Intern Med. - 1998. - Vol. 109. -
P.372-382.

Horwitz S.M., Olsen E.A., Duvic M., Porcu P, Kim Y.H. Review of the
treatment of mycosis fungoides and Sézary syndrome: a stage-
based approach // J Natl Compr Canc Netw. — 2008. - Vol. 6. -
P.436-442.

Jawed S.I, Myskowski PL., Horwitz S., Moskowitz A., Querfeld C.
Primary cutaneous T-cell lymphoma (mycosis fungoides and
Sézary syndrome): part Il. Prognosis, management, and future di-
rections // J Am Acad Dermatol. - 2014. - Vol. 70(2). - P. 223-240.
doi: 10.1016/j.jaad.2013.08.033

Chiarion-Sileni V., Bononi A., Fornasa C.V., Soraru M., Alaibac M.,
Ferrazzi E. et al. Phase |l trial of interferon-alpha-2a plus psolaren
with ultraviolet light A in patients with cutaneous T-cell lympho-
ma // Cancer. - 2002. - Vol. 95. - P. 569-575.

Kaufmann F,, Kettelhack N., Hilty N., Kempf W. Unilesional plantar
mycosis fungoides treated with topical photodynamic therapy -
case report and review of the literature // J Eur Acad Dermatol Ve-
nereol. - 2017.-Vol. 31(10). - P. 1633-1637. doi: 10.1111/jdv.14160.
Kim S.T., Kang D.Y., Kang J.S., Baek J.W., Jeon Y.S., Suh K.S. Pho-
todynamic therapy with methyl-aminolaevulinic acid for mycosis
fungoides // Acta Derm Venereol. - 2012. - Vol. 92(3). - P. 264-
268. doi: 10.2340/00015555-1261

Rhodes L.E., de Rie M., Enstrom Y., Groves R., Morken T., Goulden
V. et al. Photodynamic therapy using topical methyl aminolevuli-
nate vs surgery for nodular basal cell carcinoma: results of a mul-
ticenter randomized prospective trial // Arch Dermatol. - 2004.
-Vol. 140.-P. 17-23.

Fritsch C., Homey B., Stahl W., Lehmann P, Ruzicka T., Sies H. Pref-
erential relative porphyrin enrichment in solar keratoses upon
topical application of delta-aminolevulinic acid methylester //
Photochem Photobiol. - 1998. - Vol. 68.-P. 218-221.

34

BIOMEDICAL PHOTONICS T.11, Ne1/2022



Filonenko E.V., lvanova-Radkevich V..
Photodynamic therapy in the treatment of patients with mycosis fungoides

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,
35.
36.

37.

BIOMEDICAL PHOTONICS T. 11, Ne1/2022

Freeman M., Vinciullo C., Francis D., Spelman L., Nguyen R., Fergin
P. et al. A comparison of photodynamic therapy using topical
methyl aminolevulinate (Metvix) with single cycle cryotherapy in
patients with actinic keratosis: a prospective, randomized study. J
Dermatolog Treat, 2003, Vol. 14, pp. 99-106.

Boehncke W.H., Koeing K., Ruck A., Kauffman R., Sterry W. Sterry
In vitro and in vivo effects of photodynamic therapy in cutaneous
T cell ymphoma. Acta Derm Venereol, 1994, Vol. 74, pp. 201-205.
Lam M., Lee Y., Deng M., Hsia A.H., Morrissey K.A., Yan C., Azzizu-
din K., Oleinick N.L., McCormick T.S., Cooper K.D., Baron E.D. Baron
Photodynamic therapy with the silicon phthalocyanine pc 4 in-
duces apoptosis in mycosis fungoides and sezary syndrome. Adv
Hematol, 2010, Vol. 896161. doi: 10.1155/2010/896161
Rittenhouse-Diakun K., Van Leengoed H., Morgan J., Hryhorenko
E., Paszkiewicz G., Whitaker J.E. et al. The role of transferrin recep-
tor (CD71) in photodynamic therapy of activated and malignant
lymphocytes using the heme precursor delta-aminolevulinic acid
(ALA). Photochem Photobiol, 1995, Vol. 61, pp. 523-528.
Leibovici L., Shoenfeld N., Yehoshua H.A. et al. Activity of por-
phobilinogen deaminase in peripheral blood mononuclear cells
of patients with metastatic cancer. Cancer, 1988, Vol. 62, pp.
2297-2300.

Lopez RV, Lange N., Guy R., Bentley M.V. Photodynamic therapy
of skin cancer: controlled drug delivery of 5-ALA and its esters.
Adv Drug Del Rev, 2004, Vol. 56, pp. 77-94.

Pariser D.M., Lowe N.J., Stewart D.M. et al. Photodynamic therapy
with topical methyl aminolevulinate for actinic keratosis: results
of a prospective randomized multicenter trial. J Am Acad Derma-
tol, 2003, Vol. 17, pp. 45-56.

Ammann R., Hunziker T.H. Photodynamic therapy for mycosis
fungoides after topical photosensitization with 5-aminolevulinic
acid.JAm Acad Dermatol, 1995, Vol. 33, pp. 541.

Diez-Recio E., Zambrano B., Alonso M.L., De Eusebio E., Martin
M., Cuevas J., Jaén P. Topical 5-aminolevulinic acid photodynam-
ic therapy for the treatment of unilesional mycosis fungoides: a
report of two cases and review of the literature. Int J Dermatol,
2008, Vol. 47, pp. 410-413. http://dx.doi.org/10.1111/j.1365-
4632.2008.03177 x.

Edstrom D.W., Portwit A., Ros A.M. Photodynamic therapy with
topical 5-aminolevulinic acid for mycosis fungoides: clinical and
histological response. Acta Derm Venereol, 2001, Vol. 81, pp. 184-
188.

Eich D., Eich H.T,, Otte T.H., Ghilescu H.G., Stadler R.. Stadler Pho-
todynamishce Terapie kuntaker T-Zell-Lymphome in besonderer
Lokalisation. Hautarzt, 1999, Vol. 50, pp. 109-114.

Svanberg K., Andersson T, Killander D., Wang I., Stenram U., Ader-
son-Engels S., Berg R., Johansson J.,, Svanberg S. Svanberg Pho-
todynamic therapy of non-melanoma malignant tumours of the
skin using topical delta-aminolaevulinic acid sensitization and
laser irradiation. Br J Dermatol, 1994, Vol. 130, pp. 743-751.

Wolf P, Fink-Puches R., Cerroni L., Kerl H. Photodynamic therapy
for mycosis fungoides after photosensitization with 5-aminole-
vulinic acid. JAm Acad Dermatol, 1994, Vol. 31, pp. 678-680.
Wang |, Bauer B., Anderson-Engels S. Anderson-Engels Photo-
dynamic therapy utilising topical delta-aminolevulinic acid in
non-melanoma skin malignancies of the eyelid and the periocular
skin. Acta Oftalm Scan, 1999, Vol. 77, pp. 182-188.

Orestein A., Haik J., Tamir J. et al. Photodynamic therapy of cuta-
neous lymphoma using 5-aminolevulinic acid topical application.
Dermatol Surg, 2000, Vol. 26, pp. 765-769.

Markham T., Sheehan K., Collins P. Collins Topical 5-aminolevulinic
acid photodynamic therapy for tumor-stage mycosis fungoides.
BrJ Dermatol, 2001, Vol. 144, pp. 1262.

Leman J.A., Dick D.C., Morton C.A. Morton Topical 5-ALA photody-
namic therapy for the treatment of cutaneous T-cell lymphoma.
Clin Exp Dermatol, 2002, Vol. 27, pp. 516-518.

Coors E.A., Von den Driesch P. Topical photodynamic therapy for

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Freeman M., Vinciullo C,, Francis D., Spelman L., Nguyen R., Fergin
P. et al. A comparison of photodynamic therapy using topical me-
thyl aminolevulinate (Metvix) with single cycle cryotherapy in pa-
tients with actinic keratosis: a prospective, randomized study // J
Dermatolog Treat. - 2003. - Vol. 14.-P. 99-106.

Boehncke W.H., Koeing K., Ruck A., Kauffman R., Sterry W. In vitro
and in vivo effects of photodynamic therapy in cutaneous T cell
lymphoma // Acta Derm Venereol. - 1994. - Vol. 74. - P. 201-205.
Lam M, LeeY., Deng M., Hsia A.H., Morrissey K.A., Yan C., Azzizudin
K., Oleinick N.L., McCormick T.S., Cooper K.D., Baron E.D. Photody-
namic therapy with the silicon phthalocyanine pc 4 induces apop-
tosis in mycosis fungoides and sezary syndrome // Adv Hematol.
-2010-Vol.896161. doi: 10.1155/2010/896161
Rittenhouse-Diakun K., Van Leengoed H., Morgan J., Hryhorenko
E., Paszkiewicz G., Whitaker J.E. et al. The role of transferrin recep-
tor (CD71) in photodynamic therapy of activated and malignant
lymphocytes using the heme precursor delta-aminolevulinic acid
(ALA) // Photochem Photobiol. - 1995. - Vol. 61.-P. 523-528.
Leibovici L., Shoenfeld N., Yehoshua H.A. et al. Activity of porpho-
bilinogen deaminase in peripheral blood mononuclear cells of
patients with metastatic cancer // Cancer. -1988. - Vol. 62. - P.
2297-2300.

Lopez RV, Lange N., Guy R., Bentley M.V. Photodynamic therapy
of skin cancer: controlled drug delivery of 5-ALA and its esters //
Adv Drug Del Rev. - 2004. - Vol. 56. - P. 77-94.

Pariser D.M., Lowe N.J,, Stewart D.M. et al. Photodynamic therapy
with topical methyl aminolevulinate for actinic keratosis: results
of a prospective randomized multicenter trial // J Am Acad Der-
matol. - 2003. - Vol. 17. - P. 45-56.

Ammann R., Hunziker T.H. Photodynamic therapy for mycosis fun-
goides after topical photosensitization with 5-aminolevulinic acid
//J Am Acad Dermatol. — 1995. - Vol. 33. - P. 541.

Diez-Recio E., Zambrano B., Alonso M.L., De Eusebio E., Martin M.,
Cuevas J.,, Jaén P. Topical 5-aminolevulinic acid photodynamic
therapy for the treatment of unilesional mycosis fungoides: a re-
port of two cases and review of the literature // Int J Dermatol. -
2008. - Vol. 47. - P. 410-413. http://dx.doi.org/10.1111/j.1365-
4632.2008.03177 x.

Edstrom D.W., Portwit A., Ros A.M. Photodynamic therapy with
topical 5-aminolevulinic acid for mycosis fungoides: clinical and
histological response // Acta Derm Venereol. — 2001. - Vol. 81. - P.
184-188.

Eich D., Eich H.T,, Otte T.H., Ghilescu H.G., Stadler R. Photodyna-
mishce Terapie kuntaker T-Zell-Lymphome in besonderer Lokali-
sation // Hautarzt. — 1999. - Vol. 50. - P. 109-114.

Svanberg K., Andersson T., Killander D., Wang I., Stenram U., Ad-
erson-Engels S., Berg R., Johansson J., Svanberg S. Photodynamic
therapy of non-melanoma malignant tumours of the skin using
topical delta-aminolaevulinic acid sensitization and laser irradia-
tion // Br J Dermatol. - 1994. - Vol. 130. - P. 743-751.

Wolf P, Fink-Puches R., Cerroni L., Kerl H. Photodynamic therapy
for mycosis fungoides after photosensitization with 5-aminole-
vulinic acid //J Am Acad Dermatol. — 1994. - Vol. 31. - P. 678-680.
Wang |, Bauer B., Anderson-Engels S. Photodynamic therapy
utilising topical delta-aminolevulinic acid in non-melanoma skin
malignancies of the eyelid and the periocular skin // Acta Oftalm
Scan.-1999.-Vol. 77.-P. 182-188.

Orestein A., Haik J., Tamir J. et al. Photodynamic therapy of cuta-
neous lymphoma using 5-aminolevulinic acid topical application
// Dermatol Surg. - 2000. - Vol. 26. - P. 765-769.

Markham T., Sheehan K., Collins P. Topical 5-aminolevulinic acid
photodynamic therapy for tumor-stage mycosis fungoides // Br J
Dermatol. - 2001. - Vol. 144. - P. 1262.

Leman J.A,, Dick D.C., Morton C.A. Topical 5-ALA photodynamic
therapy for the treatment of cutaneous T-cell lymphoma // Clin
Exp Dermatol. - 2002. - Vol. 27. - P. 516-518.

Coors E.A., Von den Driesch P. Topical photodynamic therapy for

REVIEWS OF LITERATURE

35



L
%
D
|_
<
o2
L
I—
I
L
O
s
—
>
L
%

38.

39.

40.

41.

42.

43.

Filonenko E.V., lvanova-Radkevich V..

Photodynamic therapy in the treatment of patients with mycosis fungoides

patients with therapy-resistant lesions of cutaneous T-cell lym-
phoma. J Am Acad Dermatol, 2004, Vol. 50, pp. 363-367. http://
dx.doi.org/10.1016/50190

Zane C,, Venturini M., Sala R., Calzavara-Pinton P. Calzavara-Pinton
Photodynamic therapy with mehtylaminolevulinate as a valuable
treatment option for unilesional cutaneous T-cell ymphoma. Pho-
todermatol Photoinmunol Photomed, 2006, Vol. 22, pp. 254-258.
Fernandez-Guarino M., Harto A., Pérez-Garcia B., Montull C., Jaén
P. Plague-phase mycosis fungoides treated with photodynamic
therapy: results in 12 patients. Actas dermosifiliogr, 2010, Vol. 9,
pp. 785-791.

Quéreux G., Brocard A., Saint-Jean M., Peuvrel L., Knol A. Al-
lix R, Khammari A., Renaut J.,, Dréno B. Photodynamic therapy
with methyl-aminolevulinic acid for paucilesional mycosis fun-
goides: a prospective open study and review of the literature. J
Am Acad Dermatol, 2013, Vol. 69(6), pp. 890-897. doi: 10.1016/j.
jaad.2013.07.047.

Pileri A., Sgubbi P, Agostinelli C., Salvatore D.I., Vaccari S., Patrizi
A. Photodynamic therapy: an option in mycosis fungoides. Photo-
diagnosis and Photodynamic Therapy, 2017, Vol. 20, pp. 107-110.
http://dx.doi.org/10.1016/j.pdpdt. 2017.09.004

Hegyi J., Frey T., Arenberger P. Arenberger Unilesional mycosis fun-
goides treated with photodynamic therapy. A case report. Acta
Dermatovenerol Alp Pannonica Adriat, 2008, Vol. 17(2), pp. 75-78.
Jang M.S,, Jang J.Y,, Park J.B., Kang D.Y., Lee JW.,, LeeT.G.,, Hwang-
bo H., Suh KS. Erratum: Folliculotropic Mycosis Fungoides in
20 Korean Cases: Clinical and Histopathologic Features and Re-
sponse to Ultraviolet A-1 and/or Photodynamic Therapy. Ann Der-
matol, 2018, Vol. 30(4), pp. 510. doi: 10.5021/ad.2018.30.4.510.

38.

39.

40.

41.

42.

43.

patients with therapy-resistant lesions of cutaneous T-cell lym-
phoma // J Am Acad Dermatol. - 2004. - Vol. 50. - P. 363-367.
http://dx.doi.org/10.1016/50190

Zane C,, Venturini M., Sala R., Calzavara-Pinton P. Photodynamic
therapy with mehtylaminolevulinate as a valuable treatment op-
tion for unilesional cutaneous T-cell lymphoma // Photodermatol
Photoinmunol Photomed. - 2006. - Vol. 22. - P. 254-258.
Fernandez-Guarino M., Harto A., Pérez-Garcia B., Montull C,, Jaén
P. Plaque-phase mycosis fungoides treated with photodynamic
therapy: results in 12 patients // Actas dermosifiliogr. — 2010. -
Vol.9.-P. 785-791.

Quéreux G., Brocard A., Saint-Jean M., Peuvrel L., Knol A, Allix R,,
Khammari A., Renaut J., Dréno B. Photodynamic therapy with
methyl-aminolevulinic acid for paucilesional mycosis fungoides:
a prospective open study and review of the literature // J Am
Acad Dermatol. — 2013. - Vol. 69(6). — P. 890-897. doi: 10.1016/j.
jaad.2013.07.047.

Pileri A., Sgubbi P, Agostinelli C., Salvatore D.l., Vaccari S., Patrizi A.
Photodynamic therapy: an option in mycosis fungoides // Photo-
diagnosis and Photodynamic Therapy. - 2017. - Vol. 20. - P. 107-
110. http://dx.doi.org/10.1016/j.pdpdt.2017.09.004

Hegyi J., Frey T., Arenberger P. Unilesional mycosis fungoides
treated with photodynamic therapy. A case report // Acta Der-
matovenerol Alp Pannonica Adriat. - 2008. - Vol. 17(2). - P. 75-78.
JangM.S., Jang J.Y, Park J.B., Kang D.Y., Lee JW., LeeT.G., Hwangbo
H., Suh K.S. Erratum: Folliculotropic Mycosis Fungoides in 20 Kore-
an Cases: Clinical and Histopathologic Features and Response to
Ultraviolet A-1 and/or Photodynamic Therapy // Ann Dermatol. -
2018.-Vol. 30(4). - P.510. doi: 10.5021/ad.2018.30.4.510.

BIOMEDICAL PHOTONICS T.11, Ne1/2022

36



