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Abstract

The Center for Photodynamic Therapy of the Hospital of the Medical Center of the Administrative Department of the President of the Republic of
Kazakhstan has clinical experience in treating cutaneous metastases of breast cancer. This paper presents the results of clinical observation of a
patient with metastatic breast cancer who underwent combined photodynamic therapy, including systemic photomodification of blood and local
irradiation of metastatic lesions. This clinical case is of particular interest since the patient did not receive standard antitumor treatments such as
chemotherapy or hormone therapy. This was due to advanced age and decreased tolerance to aggressive treatment regimens associated with
comorbidities, which limited the feasibility of conventional therapy. Despite the absence of systemic treatment, the use of combined photodynamic
therapy resulted in a pronounced positive clinical response. A reduction in the size and infiltration of cutaneous metastatic lesions, as well as an
improvement in the patient’s general condition and quality of life, were observed. These findings demonstrate the potential of photodynamic
therapy as an effective and safe alternative therapeutic approach for metastatic breast cancer, particularly in clinical situations where the use of
standard treatment protocols is impossible or contraindicated.
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Pesiome

LleHTp dpoTopmnHammnyeckon Tepanuu bonbHULbI MeguumuHcKoro LeHTpa Ynpaenenus aenamu MpesugeHTta Pecny6nukn KasaxctaH umveer
KIIVMHUYECKMIA OMbIT IeYEHUs KOXKHbIX METaCcTa30B paka MOJIOYHON xene3bl. B HacToseln paboTe npefcTaBieHbl pe3ynibTaTbl HAbN0AEeHUs
3a MaLMEHTKOW C MeTacTaTUYeCKUM PakoM MOJIOYHON Xene3bl, KOTOPOoW bbinia NpoBefeHa KOMOMHUPOBaHHAA poTogMHAMUYECKan Tepanus,
BKJIIOYalOLLaA CUCTEMHYIO GOTOMOANPUKALINIO KPOBY 1 TOKaNbHOE BO3AENCTBME Ha ouvaru nopakeHusa. KnnHuueckni cnyyai npeacraBnser
0CO6bIV IHTEPEeC, MOCKOJIbKY MaLlMeHTKa He MoJlyyana CTaHAAPTHbIX METOAOB MPOTNBOOMYXOEBOrO JIeYeHNs, TaKNX Kak XMMUO- 1 FOPMOHO-
TepanusA. 3To 06YCIOBIEHO MOXWMIIbIM BO3PACTOM U CHVXKEHHOIN MEPEHOCMMOCTbBIO arPeccUBHbIX JIeYeOHbIX cXxem Ha GpoHe COomyTCTBYIOLYMX
3ab0n1eBaHNN, YTO OrPaHNYVBAET BO3MOXHOCTU NMPOBEAEHMA TPAANLMOHHON Tepanun. HecMoTps Ha OTCYTCTBUE CUCTEMHOTO JIEYEHNS, MPWI-
MeHeHVe KOMOUHMPOBAHHOW GOTOAMHAMUYECKON Tepanv NO3BOANIO JOCTYb BbIPaXXEHHOIO MOJIOKUTENBHOIO KIUMHMYECKoro addekxTa.
OTMeYeHO yMeHblUeHVe pa3MepoB 1 MHOUNBLTPALUM KOXKHbBIX METaCcTaTUYECK/X OYaroB, yiyylleHre obLero COCTOAHNA U KauecTBa »KU3HU
naumeHTKN. MonyyeHHble pe3ynbTaTbl AEMOHCTPUPYIOT NoTeHLMan GoToAUHAMMYECKOV Tepanun Kak 3pdeKTUBHOro 1 6e30macHoro anstep-
HaTVBHOrO MeTofa BO3AENCTBYA NPV METACcTaTUYeCKOM PaKe MOJIOYHON »eJle3bl, 0COOEHHO B KIIMHUYECKUX CUTYaLusX, KOrga nposeaeHmne
CTaHAAPTHbIX CXEM NleYeHNA HEBO3MOXKHO UIN NPOTUBOMOKAa3aHo.
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Introduction

Breast cancer (BC) remains one of the leading
causes of morbidity and mortality among women,
representing a serious medical and social problem
worldwide [1,2]. Despite significant advances in early
diagnosis and improved treatment methods, survival
rates for common and metastatic forms of the disease
remain unsatisfactory.

The modern concept of radical breast cancer
treatment is based on the principles of multimodal
therapy, including surgery, systemic drug treatment
(neoadjuvant and adjuvant chemotherapy), as well as
radiation therapy [3]. This comprehensive approach
ensures local control of the tumor process and reduces
the risk of recurrence. However, with the development
of the metastatic form of the disease, systemic antitumor
therapy is of primary importance, aimed at slowing the
progression, controlling the metastatic process and
maintaining a satisfactory quality of life in patients.

Currently, strategies for the systemic treatment
of breast cancer include the use of chemotherapy,
hormone therapy, targeted and immunotherapeutic
drugs. The optimal choice of therapeutic tactics is
determined by the molecular biological characteristics
of the tumor, including the receptor status (ER, PR,
HER2), the general somatic condition of the patient,
the presence of concomitant diseases and previous
treatment [3]. Individualization of systemic therapy
makes it possible to increase its effectiveness, reduce
the frequency of adverse events and thereby improve
the quality of life of patients with a prolonged course
of the metastatic process.

Despite the success of drug treatment, there
remains a need to develop new methods aimed at

increasing local control and reducing systemic toxicity
of therapy. One of these areas is photodynamic
therapy (PDT), an innovative method based on the use
of a photosensitizer (PS) that selectively accumulates
in tumor cells. Under the influence of laser radiation
of a certain wavelength, activated PS initiates
photochemical reactions that cause damage to tumor
cells and blood vessels, which ensures the selective
destruction of pathological tissues, including in the
postoperative area [5].

We present the results of clinical observation
of a patient who received multi-course combined
photodynamic therapy (PDT) for metastatic BC.

Materials and methods

The 84-year-old patient has been under medical
supervision since 2021 for right breast cancer. After
the diagnosis, the patient refused to undergo standard
antitumor therapy. In November 2023, the patient
complained of an unproductive cough and shortness
of breath during exercise. In order to clarify the nature
of the process and conduct symptomatic treatment,
the patient was admitted to the Hospital of the Medical
Center of the Office of the President of the Republic of
Kazakhstan.

Computed tomography (CT) of the chest organs
revealed multiple nodules in the projection of the right
breast, axillary lymph nodes and skin. According to
ultrasound examination of the liver, a formation in the
right lobe was determined, regarded as a hemangioma
or possible metastases. Additionally, a moderate
amount of fluid in the pericardial cavity and signs of
exudative pleurisy were noted.
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For diagnostic purposes, pleurocentesis was
performed, in which 220 ml of light yellow exudate
was evacuated. Cytological examination of the
material revealed mesotheliocytes with marked
proliferation and tumor cells with signs of atypia.
GeneXpert testing excluded the presence of
Mycobacterium tuberculosis.

On the background of symptomatic therapy
(diuretics, bronchodilators, mucolytics, anticoagulants),
repeated accumulation of fluid in the pleural cavity was
observed. Repeated pleurocentesis was performed
with evacuation of 1100 ml of serous effusion.

Upon examination, the patient's general condition
was assessed as moderate, due to respiratory failure.
The right mammary gland is almost completely
replaced by a tumor infiltrate, and there are 13 x 10 cm
ulcers on the skin of the chest on the right. A dense,
rounded tumor of 6 x 7.5 x 8 cm in size with signs
of skin infiltration was detected in the left mammary

gland.
Based on a set of anamnestic, clinical and
instrumental data, in 2021, the diagnosis was

established: right breast cancer cT4NxMO (2021). In
2023, the progression of the disease with the collapse
of the right breast tumor was revealed. Metastases to
the left mammary gland, lymph nodes of the axillary,
supraclavicular and cervical regions on both sides,
multiple metastases to the lungs, exudative pleurisy
on the left were identified.

The patient had the following concomitant diseases:
arterial hypertension of the Ill degree (very high risk of
cardiovascular complications), chronic heart failure of
the lI-1ll functional class according to NYHA.

Based on the results of an interdisciplinary
consultation with oncologists, a biopsy and an
immunohistochemical study were recommended to
select the optimal drug therapy regimen. The patient
refused the proposed treatment.

As part of palliative care, combined PDT was
performed at the Photodynamic Therapy Center of
the Hospital of the Medical Center of the Office of the
President of the Republic of Kazakhstan.

Photodynamic therapy was started in November
2023. The courses were conducted with an interval of
3 weeks.

To carry out PDT, a PS based on e6 chloride was
used (photolon, JSC Belmedpreparaty, Republic of
Belarus). PS was administered intravenously at a dose
of 100 mg diluted in 200 ml of saline solution for 30
minutes. Blood photomodification was performed for
30 minutes (output power of the light fiber is 100 MW).
2.5 hours after intravenous blood photomodification,
the affected chest area was irradiated with a “Latus-
Fara” device (irradiation from two fields with an output
power of 0.20 W for 20 minutes per field, total exposure

time of 40 minutes, light dose 200-400 J/cm?). The
tolerability of the procedure was satisfactory.

Results

The patient underwent 28 PDT sessions. According
to CT scans of the chest organs performed between
January and December 2024 (once every 3 months),
stabilization of the tumor process was noted. In a
control study in May 2025, an increase in the total size
of foci was recorded by more than 20% according to
the RECIST 1.1 criteria, which is regarded as disease
progression (Table).

Clinically, positive dynamics were noted, including
a decrease in the severity of bronchitis syndrome, an
improvement in general well-being and a preservation
of appetite. At the same time, there was a moderate
pain syndrome associated with the presence of a
wound surface in the chest wall, as well as shortness
of breath due to left-sided exudative pleurisy (Fig.1,2).

During the first year of follow-up (January-
December 2024), CT data showed stabilization of the
process without the appearance of new metastatic
foci. Further progression in 2025 was accompanied
by an increase in pleural effusion and the detection of
new metastatic changes in the lungs (Fig. 3.4).

PDT demonstrated local efficacy in a patient with
metastatic breast cancer, ensuring stabilization of the
process for 12 months while maintaining a satisfactory
quality of life (Fig. 5,6). Unlike chemo and radiation
therapy, PDT did not cause systemic toxicity, as it is
a method of selective action on tumor tissues. The
introduction of PS into the bloodstream ensures
its predominant accumulation in tumor cells, and
subsequent laser irradiation activates the process
of generation of reactive oxygen species, inducing
apoptosis and necrosis of tumor cells and blood vessels
[61.

The presented clinical case demonstrates the
possibilities of PDT as an effective and clinically
significant method of local control in a patient with
metastatic breast cancer. Despite the disseminated
nature of the disease, PDT made it possible to achieve
stabilization of the process during the year, reduce local
manifestations and pronounced clinical improvement
with a good tolerance profile.

Discussion

In recent years, PDT has been considered as a
promising direction in the complex treatment of
malignant neoplasms, including breast cancer. The
presented clinical case demonstrates the possibility of
achieving stabilization of the disease in a patient with
a metastatic process when using PDT in a palliative
regime. Within a year after the start of treatment, it was
possible to maintain the general condition, reduce the
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OueHKa aguHamuku onyxoneBoro npouecca no RECIST 1.1 no gaHHbIM KT opraHOB rpyaHOM KNeTKu

Table

Assessment of tumor dynamics according to RECIST 1.1 based on chest CT data

HdaTa
ob6cnepoBaHunA
(KT opraHos
rpyaHon

KNeTKn)

TapreTHble o4arn

HeTtapreTHble ouaru

O6uwasn
oLeHKa
no RECIST

KommeHTapumn

18.01.24 0O6pa3oBaHNsA B MONTOYHbIX [MneBpanbHble BbINOTbI, basosoe YcTaHOBNEHbI NCXOAHbIE
xenesax, akcunnapHble NMMQOreHHbIN KaHLepoMaTo3  1CCIefoBa- — oyarv Asia nocnenyiolen
nuMooy3nbl, MHOXecTBeHHble  Pleural effusions, Hye OLIeHKM AVHaMUKN
ouaru B nierkmx lymphogenous carcinomatosis  Basic Study Initial lesions were
Formations in the mammary identified for subsequent
glands, axillary lymph nodes, progression assessment
multiple foci in the lungs

30.07.24 YMmeHblLueHre onyxonu [Mporpeccua B nerkmx OTHOCUTENb- YacTWYHbIN OTBET
B MOJIOYHbIX XKene3ax (yBenuueHwue y3nos, MaToBOCTb, HasA CTabu- MO TapreTHbIM o4aram,

1 numdoysnax KaHLlepoMaTo3), NIEBPASIbHOrO  N3aLmsa HO nporpeccua
Reduction of tumors in the BbINOTa Relative Mo HeTapreTHbIM
mammary glands and lymph Progression in the lungs Stabilization Partial response in
nodes (enlarged nodes, haziness, targeted lesions, but
carcinomatosis), pleural effusion progression in non-
targeted lesions

04.12.24 Bes cywectBeHHOM grHamuKkn  Ctabunusauna B Nerkux, Crabunuza- Crabunusauyus
B MOJIOYHbIX »Kene3ax 6e3 HapacTaHWs BbiNoTa uma Stabilization
1 numdoysnax Stabilization in the lungs, Stabilization
No significant changes in the without increasing effusion
mammary glands and lymph
nodes

27.05.25 YBenuyeHne oyaros HapacTtaHue nnespanbHOro Mporpeccn-  lNporpeccus
B NMPaBOM JIErKOM MOJIOYHbIX BbINoTa csieBa Ao ~600 mn, poBaHue NoATBEPKAEHHBIX
»Xenesax,nosiBjieHne HoOBOro CTabWIbHOCTb OCTaNIbHbIX Progression ouyaros>20%,
ovara B S6 Increase of pleural effusion on HapacTaHue

Enlargement of lesions in
the right lung and mammary
glands, appearance of a new
lesion in S6

the left to ~600 ml, stability of
the rest

nneBpassbHOro BbINoTa
Progression of confirmed
lesions >20%, increase in
pleural effusion

Mpumeyvanue: C AHBapA no fekabpb 2024 ropa y nayMeHTKN Habnoaanach cTabunusauyma npouecca no faHHbiM KT, 6e3 npusHakoB pocTa unm
HOBbIX METacTaTUYECKNX OYaroB
Note: From January to December 2024, the patient demonstrated disease stabilization according to CT data, with no signs of tumor growth or
new metastatic lesions.

severity of symptoms and local control of the tumor
process, which is confirmed by CT data and clinical
improvement.

Unlike traditional methods of treatment -
chemotherapy and radiation therapy - PDT is
characterized by minimal systemic toxicity and a gentle
effect on healthy tissues, which is especially important
for elderly and comorbid patients.

The results of domestic and foreign studies confirm
the high effectiveness of PDT in local and recurrent
forms of breast cancer. The frequency of complete
response in chest wall lesions reaches 60-73%, the

overall response is up to 90%, while side effects are
limited to mild photosensitivity, pain syndrome, and
skin hyperemia [7,8]. These data are consistent with
the presented clinical observation, which recorded a
long-term stabilization of the tumor process without
significant complications.

Of particular interest is the additional mechanism
of action of PDT - activation of the antitumor immune
response. Under the influence of a photochemical
reaction, tumor antigens are released and antigen-
presenting cells are activated, which contributes to
the development of a secondary immune response
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Puc. 1. Pe3ynbrathl KT opraHoB rpyaHoi
KNeTKKn 6e3 KoHTpacTa ot 18.01.24:

a — onyxosieBoe o6pa3oBaHue B NpaBoW
MOJIOYHOW ene3e 3,7x2,4x4,4 cm, B CTPYK-
Type NeBor MOJIOYHON XeNle3bl MHOXEeCTBEH-
Hble KUCTO3Hble 06pa3oBaHusa (n~7), pas-
Mepbl HanGonee KpynHoro go 3,8x2,9x3,0 cm;
b — B nneBpanbHOM NONOCTK CNeBa 1 BAONb
MEXA0JIEBOM LENN cripaBa BU3yannusmpyeTcs
BbIMOT, C KOMMPECCUOHHbIM cyGaTeneKTa3om,
TonwmHom ao 3,0 cm.

Fig. 1. Results of a chest CT scan without
contrast, 18.01.24:

a — a tumor in the right breast measuring 3.7
X 2.4 x 4.4 cm; multiple cystic lesions (n~7)
in the left breast, the largest measuring up to
3.8x2.9x3.0cm;

b — effusion with compression subatelectasis
up to 3.0 cm thick is visible in the pleural
cavity on the left and along the interlobar
fissure on the right.

Puc. 2. Pesynsratbl KT opraHoB rpyaHON KNeTKU 6e3 KOH-
Tpacta ot 30.07.24 (ymeHbLUeH1E pa3MepoB 06pa3oBa-
HWI B CTPYKTYpPEe MOJIOYHbIX XeJe3, Hanbosee KpynHble
yMeHblLUeHbl cripaBa Ao 3,4x1,6x2,6¢m (3,7x2,4x4,4 cm),
cneBa Ao 2,7x2,3x3,0cm (3,8x2,9x3,0cm); yMeHblLue-

HUe aKCUINAPHbBIX TIMMOY3J10B; MPOrpeccupoBaHue B
JIErKUX: yBeIMYeHUe KONM4ecTBa 1 pa3MepoB y3/10B,
yBeJIMieHune nneBpasbHoro BbirnoTa ciesa).

Fig. 2. Results of CT scan of chest organs without
contrast from 30.07.24 (decrease in size of formations in
the structure of mammary glands, the largest ones have
decreased on the right to 3.4x1.6x2.6 cm (3.7x2.4x4.4
cm), on the left to 2.7x2.3x3.0 cm (3.8x2.9x3.0 cm);
decrease in axillary lymph nodes; progression in the
lungs: increase in the number and size of nodes, increase
in pleural effusion on the left).

BIOMEDICAL PHOTONICS T. 14, N24/2025

Puc. 3. Pe3ynbrathl KT opraHoB rpyaHom
KNeTKu 6e3 KoHTpacTa 04.12.24 (tapreTHbie
ovaru (MosIoYHble Xenesbl, TMMOoy3/bl) — 6e3
CyLEeCTBEHHOW AMHAMMUKK, HEKOTOPbIE OYaru B
Nerkux — ymeHbLleHne/Ucye3HoBeH1e MaTo-
BOCTH, BbINOT — 6€3 U3MEHEHUN).

Fig. 3. Results of CT scan of the chest

organs without contrast 12/04/24 (target
lesions (mammary glands, lymph nodes) - no
significant dynamics, some lesions in the
lungs - decrease/disappearance of haze,
effusion — unchanged).
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Puc. 4. Pe3ynbratbl KT opraHoB
rpPyaHON KNeTKn 6e3 KoHTpacTa oT
27.05.25 (HecmoTps Ha He6GonbLIne
M3MEHEeHUs Mo OTAEeJIbHbIM o4aram,
o6llee yBeM4YeH1e NoATBEPKAEH-
HbIX MeTacTaTU4eCKUX 04aroB npe-
BbilwaeT 20% — npu3HaK nporpeccu-
poBaHus).

Fig. 4. Results of CT scan of the
chest organs without contrast from
27.05.25 (despite minor changes
in individual lesions, the overall
increase in confirmed metastatic
lesions exceeds 20% - a sign of
progression).

Puc. 5. Onyxonb go Hayana ®AT: npaBas MOJIOYHasn Xee3a npak-
TUYECKM MOMHOCTbLIO OTCYTCTBYET 3a CHET ONyX0JieBON MHOUNBLTPa-
LMK, Ha KOXKe rPyAHOMN KNEeTKM cnpaBa U3bsABNEHUS Ha nnowaamn
13x10 cm, B IeBO MOJIOYHOM XKene3e onyxoneBoe o6pa3oBaHue
OKpyrnou ¢popmbl pa3amepom 6x75x8 cm NIOTHOM KOHCUCTEHL MM C
UHOUNBTPaLMEN KOXKMN.

Fig. 5. Tumor before PDT: the right mammary gland is almost
completely absent due to tumor infiltration, on the skin of the
chest on the right there are lesions on an area of 13x10 cm, in the
left mammary gland there is a round tumor formation measuring
6x75x8 cm of dense consistency with skin infiltration.

and reduces the likelihood of local relapses [9-11]. This
feature opens up prospects for the combined use of
PDT with immunotherapy and targeted agents, which
is actively being investigated in modern oncology.

The socio-clinical aspect of the use of PDT should
also be noted. For some patients, especially the elderly,
the rejection of standard protocols is associated
not only with medical contraindications, but also
with subjective factors such as fear of side effects,
decreased motivation, or previous negative treatment
experiences. In such cases, PDT can be considered as a
method of choice that provides a balance between the
effectiveness and tolerability of therapy. This approach
is consistent with the principles of personalized
and value-based cancer care, where the therapeutic
strategy is adapted to the individual characteristics of
the patient.

Thus, the clinical example presented in this study
confirms the potential of PDT as an effective and safe
method of local exposure in metastatic breast cancer.

Puc. 6. CoctosHue nocne ®[T: B BepXxHEGOKOBOM KBagpaHTe
rPYAHON KNETKU (MpaBas CTOPOHA) BU3yalu3upyeTcs y4acToK
nepopMMpPOBaAHHOW KOXM C BbIPaXKE€HHbIMU NMPU3HaAKaMM
MHOUNBTPaALIUK, KOXKa BTAHYTA, C PyOLOBbIMU U3MEHEHUSIMH,
MArMEHTHbIMU NATHAMU U cnegamu nocne ceaHcoB ®AT.

Fig. 6. Condition after PDT: in the upper lateral quadrant of the
chest (right side) an area of deformed skin with pronounced
signs of infiltration is visualized, the skin is retracted, with
cicatricial changes, pigment spots and traces after PDT
sessions.

The use of PDT made it possible to achieve clinical and
radiological control while maintaining a high quality of
life for the patient, which underlines the importance
of the method in palliative practice and the need for
further study.

Conclusion

This clinical observation demonstrates that PDT can
be considered as an effective and minimally invasive
alternative or supplement to standard treatments
for metastatic breast cancer. The use of PDT made it
possible to achieve lasting stabilization of the disease,
clinical improvement and good tolerability of therapy
without the development of systemic side effects.

PDT has a number of advantages - selectivity of
exposure, the possibility of repeated use, minimal
toxicity and the potential for immunostimulating
action. These characteristics make the method
especially valuable in the treatment of patients with
disabilities for standard treatment regimens.
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