33333333333333333333333333333333333

TIPAKTUHHA OHKOJ'IOFIFI
“PRACTICAL ONCOLOGY

CMEL|IATTI30BAHWW PELIEH30BAHWI
HAYKOBO-MPAKTUYHW }YPHAJT

Tom 6, N° 2, 2023

3 ®
IEITE

www.mif-ua.com



BEY NPOAMY!

0. CYETIKOBOKIA

P
*TIricHA
 MELVSHHX

AKSIMED.UA '+ (044) 390-0055




[NPAKTUYHA OHKROJIOT1A

PRACTICAL ONCOLOGY

[MPAKTUYHO OHKOAOTIS
Practical Oncology
Prakticna onkologia

CneuiaAisoBOHUM peLLeH30BAHN HAOYKOBO-NPOKTUYHUMN XXYPHOAA
30CHOBAHO Y AUCTONCOAI 2018 poky
MNepioANYHICTb BUXOAY: 4 pA3U HA PiK

Tom 6, N2 2, 2023

BKAIOYEHMIN B HOYKOMETPUYHI | CNELiOAIZOBAHI 6A31 AQHUX
CrossRef, WorldCat, Google Scholar, BASE, OUCI

P\
ZASLAVSKY

Publishing house



NPAKTUYHA OHKOJI0IIA

PRACTICAL ONCOLOGY

Prakti¢na onkologia

Crieiani30BAHUN PELIEH30BAHMN
HQYKOBO-TPAKTUYHUI XKYPHQAA

Tom 6, N2 2, 2023

ISSN 2663-3272 (print), ISSN 2663-3280 (online)

P\ W
ZASLAVSKY

Publishing house

3acnosenux
3acnaBcbkuii O.1O.

Budaseuyp 3acnaBchkuit O.10.
3asioyroua pedaxuiero Kympinenko H.B.
Enextponni anpecu 1J1si 38epTaHb

3 numanw nepeoniamu:

info@mif-ua.com,
Tei. +38 (067) 325-10-26

3 numans po3miuienns pexaamu
ma inghopmauii npo aikapcoki 3acoou:
v_iliyna@ukr.net

Ykpaincokoro ma aneniiicokoro mosamu

Ceidoumeo npo 0epicasry peecmpauiro OpyKoearHo2o 3acoby macogoi

inghopmauii KB No 23434-13274 P.
Budano Minicmepcmeom rocmuuyii Ykpainu 22.06.2018 p.

Dopmart: 60x84/8. YM. npyk. apk. 5,81
3aM. 2023-po-14. Tupax 3 000 ipum.

Anpeca penaxiiii:
a/c 74, m. Kuis, 04107, Ykpaina
Ten./daxc: +38 (044) 223-27-42
E-mail: medredactor@i.ua
(Tema: Jlo pedakuyii ncypnany «Ilpakmuuna onkonoeis»)
www.mif-ua.com
http://oncology.zaslavsky.com.ua

Bunaseus 3acnaBebkuii O.1O.
zaslavsky@i.ua
Anpeca a7st TucTyBaHHS: a/c 74, M. Kuis, 04107, Ykpaina
CBigouTBO cy0’€KTa BUAABHUYOI CIIPaBU
JK Ne 2128 Bin 13.05.2005

Mpyk: TOB «Jlanampecc»

FOAOBHUMN PEAQKTOP
3otoB OAekcin Ceprinosmy
(Kwis, YkpaiHO)

PeaaQkUuinnHa Koneris

3Yb
Baaepin OAekcinosuy
(Hepwirie, YkpaiHQ)

KBAYEHIOK
AHAPI MKoAanoBuy
(Kwuis, YkpaiHQ)

NOHOMAPbLOBA
OAbra BonoaAmupisHa
(Kwuis, YkpaiHQ)

CYAAEBA
OxkcaHa MunkoAdiBHa
(Kvi, YkpaiHa)

LLINAPUK
dpocAas Bacuabosuy
(AbBiB, YKpPQiHQ)

GLASBERG
(Grozinsky-Glasberg) Simona
(Jerusalem, Israel)

KURTMAN Cengiz
(Ankara, Turkey)

RANCATI Alberto
(Buenos Aires, Argentina)

Peaakuig He 3aBXAM NOAIASIE AYMKY QBTOPRA NyOAikaL,i.
BiANOBIAQABHICTb 3Q BiPOTMAHICTb QAKTIB, BAACHUX iIMEH TA iHLLOT
iHbopMmAaLji, BUKOPUCTAHOT B MyBAiKaLi, Hece aBTop. [Nepeapyk
TA iHLLE BIATBOPEHHS B sKit-HEDY Ab OPMI B LIIAOMY O60 YACTKO-
BO CTATEN, IAOCTPALLIN QB0 IHLWMX MATEPIAAIB AO3BOAEHI TIABKM
PV NONePEAHIN MMCbMOBIN 3roAl PeAAKLi TO 3 OO0B’13KOBUM
MOCUAQHHSIM HO AXKEPEAO. YCi MPABA 3aXULLLEHI.

© 3acaaecbkun O.1O., 2023

MPAKTNYHA OHKOAOTIS, ISSN 2663-3272 (print), ISSN 2663-3280 (online) Tom 6, N2 2, 2023



NPAKTUYHA OHKOJI0IIA

PRACTICAL ONCOLOGY

Prakti¢na onkologia

Specialized reviewed
practical scientific journal

Volume 6, N2 2, 2023

ISSN 2663-3272 (print), ISSN 2663-3280 (online)

P\ W
ZASLAVSKY

Founder
Zaslavsky O.Yu.
Publisher Zaslavsky O.Yu.
Managing Editor Kuprinenko N.V.

Correspondence addresses

Subscription department:
info@mif-ua.com,
tei. +38 (067) 325-10-26

Advertising and Drug
Promotion Department:
v_iliyna@ukr.net

In Ukrainian and English

Registration certificate KB No 23434-13274 P.
Issued by the Ministry of Justice of Ukraine
22.06.2018.

Folio 60x84/8. Printer’s sheet 5,81
Order 2023-pjs-14. Circulation 3 000 copies.

Editorial office address:
P.O.B. 74, Kyiv, 04107, Ukraine
E-mail: medredactor@i.ua
(Subject: Pain. Joints. Spine Journal)
www.mif-ua.com
http://pjs.zaslavsky.com.ua

Publisher Zaslavsky O.Yu.
zaslavsky@i.ua
Correspondence address: P.O.B. 74, Kyiv, 04107, Ukraine
Publishing entity certificate
JK Ne 2128 dated 13.05.2005

Print: Landpress Ltd.

Editor-in-Chief
Zotov Alexey
(Kyiv, Ukraine)

Editorial Board

ZUB
Valerii
(Chernihiv, Ukraine)

KVACHENYUK
Andrey
(Kyiv, Ukraine)

PONOMAROVA
Olha
(Kyiv, Ukraine)

SULAIEVA
Oksana
(Kyiv, Ukraine)

SHPARYK
Yaroslav
(Lviv, Ukraine)

Simona Grozinsky-Glasberg
(Jerusalem, Israel)

Cengiz KURTMAN
(Ankara, Turkey)

Alberio RANCATI
(Buenos Aires, Argentina)

The editorial board not always shares the author’s opinion.
The authorisresponsible for the significance of the facts, proper
names and other information used in the paper. No part of this
publication, pictures or other materials may be reproduced or
tfransmitted in any form or by any means without permission in
writing form with reference to the original. All rights reserved.

© Zaslavsky O.Yu., 2023

Tom 6, N2 2, 2023

www.mif-ua.com, http://oncology.zaslavsky.com.ua 3



3mict / Contents

3mict Contents
OpUriHOABbHI AOCAIAXKEHHS Original Researches

FopaueHko O.O. O.0. Harashchenko

AHQOAI3 NAG3MOBOTO PiBHs1 MIPHK-497 Analysis of plasma miRNA-497 levels

Y KPOBi XBOPUX HA PAK in the blood of patients

MOAOYHOT BAAOBM ...t 5. 11 with breast cancer............ccoeeiiinn, 5,11
aakmx @.B., Kowyp6a .B., KyAiHid I".B. F.V. Hladkykh, I.V. Koshurba, H.V. Kulinich

H13bKOA030BA NPOMEHEBA TEPANIS Low-dose radiation therapy

NP COVID-19.. i 17 fOr COVID-19.. it 17

Orasa Review

Sumeyra Oz, Asli Sabah, llyas Anil Kilinc, Sumeyra Oz, Asli Sabah, llyas Anil Kilinc,
Oguzhan Bascik, Yunus Babayigit, Oguzhan Bascik, Yunus Babayigit,
Burak Baturalp Contu, lpek Sucak, Burak Baturalp Contu, lpek Sucak,
Yasemin Celik, Cengiz Kurtman Yasemin Celik, Cengiz Kurtman

Y € NOAOXKEHHST AEXKAYM HA XKNBOTI Is prone position a safe option

©e3MneyHM ANSI OPTAHIB PU3KNKY for organ at risk doses in breast

NPV NPOMEHEBIM Tepanii MOAOYHOT 30A0317? radiotherapy? Case report

KAIHIYHWY BUMOAOK TQ OFASIA AITERATYPMU ... 28 and literature review.............cccvin, 28
raHHoubKka A.FO., 3otoB O.C. A.Yu. Hannotska, O.S. Zotov

MPOPIAQKTKA TA AIKYBAHHS MepUdEpUIHOI Prevention and treatment

Henponarii, IHAYKOBAHOI XiMioTepanieto of chemotherapy-induced peripheral

(OTASIA AITEPATYPM) .. 37 neuropathy (aliterature review) ................... 37
rinn O.1., [puHbKiB A.M., Sloema P.P., O.l. Hipp, A.M. Hrynkiv, R.R. Yarema,
LInapwik S1.B. Ya.V. Shparyk

HeoaA toBAHTHA XiMiOTEepAnist PAKY LUAYHKO Neoadjuvant chemotherapy of gastric

(OTASIA NITEPATYM) ...t 45 cancer (literature review) ...........cccoevvvvnneennn, 45

4 MPAKTNYHA OHKOAOTIS, ISSN 2663-3272 (print), ISSN 2663-3280 (online) Tom 6, N2 2, 2023



OpuriHOAbHI AOCAIAYKEHHS

NMPAKTUYHA OHKOJIOrA

Original Researches

UDC 618.19-089.87
O.0. Harashchenko

PRACTICAL ONCOLOGY

DOI: https://doi.org/10.22141/2663-3272.6.2.2023.89

R.E. Kaveftsky Institute of Experimental Pathology, Oncology and Radiobiology, National Academy of Sciences

of Ukraine, Kyiv, Ukraine

Analysis of plasma miRNA-497 levels in the blood
of patients with breast cancer

Abstract. Background. Breast cancer is a heterogeneous disease with a variable clinical course, morphological
and clinical features. When monitoring the clinical course of the pathological process, the researchers set the task
of identifying a possible relationship between the clinical manifestations of the disease and the level of miRNA-497
expression. The correlation of miRNA-497 levels with the severity of clinical symptoms and biological subtypes of
the tumor can be used to predict the clinical course of the disease, in particular, the relapse-firee survival. Materials
and methods. The relationship between the level of miRNA-497 in the blood plasma of patients with breast cancer
and the clinical and pathological features of the disease in women of two groups (< 45 and > 45 years) was studied.
Results. It was found that miRNA-497 levels were significantly higher in the plasma of premenopausal compared to
menopausal women, while the opposite is true for healthy women. We did not find a link between miRNA-497 and
tumor size and clinical stage, though a weak positive correlation between miRNA-497 levels and the NO- N3 stage
was noted, with a pronounced increase at the N3 stage, which was reliable in the group of patients after adjuvant
polychemotherapy. MiRNA-497 levels after the first and second courses of non-adjuvant polychemotherapy did
not differ statistically significantly. There was no correlation between miRNA-497 concentration and the molecular
subtype of breast cancer, and the difference between patients with HER2+ and the triple-negative type was not
convincing due to the small sample size. Also, no connection was found between the analyzed miRNA-497 levels
and follow-up results, and positive initial results require additional research and analysis. Conclusions. Analysis
of miRNA-497 levels can be useful in the study of the molecular type and stage of breast cancer. Prospects for
further research are analyzing this indicator in a larger sample of breast cancer patients, obtaining remote resullts,

and comparison with other types of mi RNA.

Keywords: miRNA-497; breast cancer; blood plasma; chemotherapy; treatment results

Introduction

Evaluation of blood plasma parameters is gaining more
and more importance in clinical oncology. New biomarkers
of cancer, such as miRNA, are being studied. MiRNA is a
set of heterogeneous non-coding small RNAs, which play a
role in the regulation of gene expression of mRNA proces-
sing [1]. Disruptions in miRNA regulation can be a factor in
the development and progression of oncologic diseases [2].
The number of studies that indicate the role of miRNA-497
in the development of breast cancer (BC) presented in the
literature is insignificant [3].

The role of miRNA-497 in suppressing BC cell proli-
feration and invasion is already clarified [3, 4], including
triple-negative BC [5]. The level of miRNA-497 expression

was higher in normal breast tissue compared to cancer tis-
sue [4]. Low miRNA-497 expression is closely related to
a lower degree of tumor differentiation, positive HER2
expression, and a higher frequency of lymph node metas-
tasis, progressing clinical stage, and lower overall 5-year
survival rates [6, 7]. The literature also presents conflicting
data on the antitumor role of miRNA-497 in various BC
cell lines [8, 9]. Though, there is data supporting the role of
miRNA-497 as an oncogenesis suppressor, impaired syn-
thesis of which can be a cause of cancer. To explain the role
of miRNA-497 in the development of BC, and the prog-
nostic value of its concentration in blood plasma, we con-
ducted a study of this indicator in the blood of patients with
different stages of BC.
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The purpose was to study miRNA-497 levels in the
blood plasma of BC patients compared to relatively healthy
donors, and also the correlation of these levels with the cli-
nical course of disease.

Materials and methods

Eighty-eight patients aged 30 to 74 years were included
in the study: the main group consisted of 70 BC patients,
comparison group included 18 people (relatively healthy
women). Patients with BC on combined treatment received
4 courses of neoadjuvant polychemotherapy (NPCT) and
6 courses of adjuvant polychemotherapy (APCT). Median
age at the time of diagnosis was 48 years. The distribution of
women by age of up to 45 and older than 45 years was car-
ried out. Tumor volume was calculated using the formula:
V = (a x b?) /2[10], where a — tumor height; b — tumor
width.

RNA extraction was carried out according to the manu-
facturer’s instruction (Zymo Research Quick-RNA Mini-
prep Kit (USA), catalog No. R1055). Exogenous internal
control — A035 “A set of reagents for determining the quan-
titative content of RNA” (Ukrgentech, Ukraine); endo-
genous internal control — TBP and YWHAZ gene frag-
ments covering the range from the smallest to the longest
ones.

One-step mix with reverse transcriptase and poly-
merase — MO8 “One-step RT mix with SYBR Green in-
tercalating dye” (Ukrgentech, Ukraine). Amplification was
carried out according to the manufacturer’s instructions.
Bio-Rad CFX-96 amplifier (Singapore) was used for the
analysis, as well as Bio-Rad CFX Maestro assay and quan-
tification program.

Calibrators for quantification of internal controls:

1—TCCTTTGCTTGCATCCCACAGACTATTTCCCT-
CATCCTATTTACTGCAGCAAATCTCTCC — 60 bp.

2 — TGCACAGGAGCCAAGAGTGAAGAACAGTC-
CAGACTGGCAGCAAGAAAATATGCTAGAGTTG-
TACAGAAGTTGGGTTTTCCAGCTAAGTTCTTG-
GACTTCAAGATTCAGAATATGGTGGGGAGCTGT-
GATGTG — 132 bp.

Quantitative assessment methods:

1. An exogenous (added to the sample before extraction
at a known concentration) synthetic internal control A035
was used to estimate the level of extraction by comparing the
applied concentration and the concentration after the ex-
traction in quantitative indicators calculated using the Bio-
Rad CFX Maestro software. As a result, the extracted coeffi-
cient ranged from 0.7 to 0.9, samples in which the extraction
coefficient was below 0.7 were subject to repeated extraction.

2. For quantification, synthetic calibrators were used as
positive controls for each group of reactions separately in
duplicates and two dilutions with a two-order difference of
100 and 10,000 copies, respectively, and copy per reaction
was obtained (duplicate, samples performed in doubles)
using Bio-Rad CFX Maestro software.

3. The number of copies per milliliter were determined
as follows: amount of miRNA in the reaction (instrument
data in copies/reaction) / extraction coefficient x number
of reactions from one eluate x number of extractions from
1 ml — gene fragment.

Statistical analysis was performed using the SPSS 17.0
software package (SPSS, Chicago, Illinois, USA). Data
were presented as mean = SEM. Univariate analysis of
variance (ANOVA, Bonferroni post hoc test) and Mann-
Whitney U-test were used to determine the significance of
intergroup differences. Spearman’s test was applied to assess
the correlation of miRNA-497 with clinical and pathologi-
cal features of breast cancer. Differences were considered
statistically significant at p < 0.05.

Results

MiRNA-497 levels differed in pre- and postmenopausal
women (< 45 and > 45 years old) (Table 1). While the dif-
ference in miRNA-497 levels was not significant in healthy
women aged over 45 years, it was significant for BC patients.
In the general sample of patients under 45 years of age, a
significantly higher rate was detected (p = 0.01), this pat-
tern was confirmed in subgroups of patients who received
APCT (p = 0.05) or NPCT (p = 0.02). At the same time,
miRNA-497 levels were significantly higher in premeno-
pausal than in menopausal women. These results can in-
dicate a link between miRNA-497 expression level and the
development of BC and the role of age factor in the pro-
bability of disease occurrence. The age dependence remains
insufficiently understood because of the small sample size,
which is especially true of healthy women, but obtained re-
sults indicate a connection between plasma miRNA-497
levels and BC in premenopausal women.

The correlation of the BC clinical stage with miRNA-497
levels was analyzed and no difference was found between the
first and subsequent stages of the disease (Table 2). At the
same time, the probability of the difference in miRNA-497
levels between the groups of patients with stages 2 and 3 in the
APCT subgroup was p = 0.06, and between the groups with
stages 1 and 3 in the NPCT subgroup, p = 0.07. These re-
sults can be viewed as a correlation tendency of the BC stage
with an increase in plasma miRNA-497 levels. After cluste-
ring patients according to age, this trend was noted in the ca-
tegory of women under 45 years of age, namely, the trend of
plasma miRNA-497 level increase in stage 3 of cancer.

Correlational analysis was conducted (Spearman’s rank
correlation) and the intergroup difference was assessed
while taking into account the disease stage according to
TNM classification. A weak positive correlation between
miRNA-497 level and N stage was detected (r = 0.26;
p = 0.03). In the general patient sample, the miRNA-497
level increased statistically significantly at the N3 stage (the
tendency was also present while comparing N0-N2), and
the result of linear regression was R? = 0.04. There was no
discrepancy between the compared treatment groups. Ob-
tained results can be interpreted this way: there is a proba-
bility of a positive relationship between plasma miRNA-497
levels and BC stage, though this statement requires further
research on larger patient samples.

There was no association between miRNA-497 level and
tumor size (r = 0.11; p = 0.35). In our observations, there is
no difference in the general sample of the studied values as
well as in the subgroups of the two treatment regimens, al-
though a trend towards an increase in miRNA-497 level was
noted with a tumor volume ranging from 1.0 to 5.0 cm®. At
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14
0.21

0.36

End of table 2

13
0.27
0.08

0.11

0.29

12
0.15
0.11
0.03

A

NA

0.04

=0.1
4

18.1 (12.9): Me = 1.3

n=7
n=77
8

n=22
31.8 (22.3)

n=30
98.5 (76.7)

n=11

218.3 (145.4)
n
n=13

1
60.1 (46.1)
55.6 (27.7); Me

0.2 (0.1); Me

35

n=34

148.2 (78.1); Me

2.7

n=19

10
1.0

1.0
1.0

8
1.0
0.60

1.0

6
39.8 (25.6)
n=26
98.5 (76.7)
n=11
4

n

196.9 (165.6)
n

263.7 (250.3)

5
0.05

4
1.0
0.02

0.6)
3

~ i |

8.7 (4.2)
n

n=16
157.7 (139.8)
HER2+
Luminal A

Luminal B

Triple-negative

Molecular subtype

Metastasis

Note: NA — not analyzed, not evaluated statistically.

the same time, the value of variance increases signi-
ficantly; hypothetically, the difference could be pro-
bable if there were more cases in the general sample.

Univariate analysis of variance was performed,
and group differences were assessed according to
the non-parametric Mann-Whitney test of miR-
NA-497 levels in cases of four molecular cancer
subtypes: luminal A (n = 13), luminal B (n = 34),
HER2+ (n = 4), triple-negative (n = 19). No statis-
tically significant difference was found between the
comparison groups (high variance in each group).
An insufficient sample of analyzed HER2+ cases
does not allow for confidence in the obtained sta-
tistical assessment results in this molecular subtype
group. That is, in this study, a reliable link between
miRNA-497 and molecular subtype was not found.

We attempted to analyze the dependence of
treatment outcomes on the initial miRNA-497 level
at the time of diagnosis (Table 3). For that purpose,
patients were separated into two categories: stabili-
zation, improvement, no recurrence or metastasis
(“0”); deterioration, metastasis, relapse, and death
(“1”). With the research factor set that way, a mo-
derate correlation was found regarding the initial re-
sult (r=0.30; p = 0.01) and the result of a 2—3-year
follow-up (n = 70) (r=10.38; p=0.01). Participants
with an unfavorable treatment outcome (n = 6) had
stages | (n=1),2(n=1),3(n=2),and4 (n=1).
It should be taken into count that observed patients
had a weak positive link (r = 0.25; p = 0.04) between
miRNA-497 levels and regional lymph node in-
volvement. In the BC group after NPCT, there was
a tendency toward increased miRNA-497 levels on
stage N3 compared to N1—2, and in the group after
APCT, the difference was statistically significant (N0
vs. N3 p=10.02; N2 vs. N3 p=0.05).

A statistically significant relationship was de-
monstrated between miRNA-497 level and ini-
tial outcome as well as 2—3-year follow-up results,
though the clinical significance of this data requires
further research.

Repeated evaluation of plasma miRNA-497 le-
vels after a course of NPCT (n = 18) did not show a
statistically significant difference between repeated
observations (p = 0.50).

Hence, there is a link between plasma
miRNA-497 levels and more advanced disease stage
with the involvement of regional lymph nodes in BC
patients. MiRNA-497 levels were significantly hig-
her in premenopausal women with BC, did not differ
between chemotherapy regimens, and did not differ
between the first and second NPCT courses.

Discussion

The assessment of blood plasma parameters is
gaining more and more importance in clinical on-
cology, and new biomarkers are being researched,
such as miRNA, for monitoring healthy and ill
people [11]. Our study attempted to discover a new
way in the area of BC study and diagnosis. Our re-
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Table 3. Correlation between initial miRNA-497 levels and treatment results

Indicator Rho o]
497-RNA vs. initial results (improvement = 1; no change = 2; increase = 3) 0.30 0.01
497-RNA vs. treatment outcome (improvement/stabilization/no metastasis = 0; relapse/ 0.38 0.00
prolongation/metastasis = 1) ’ ’
497-miRNA vs. NO-N3 0.25 0.04
497-miRNA vs. stage (I-1V) 0.23 0.05
Follow-up results (stabilization = 1; relapse, death = 2) vs. NO-N3 0.04 0.73
Follow-up results (stabilization = 1; relapse, death = 2) vs. stage 0.09 0.45
Initial results (improvement/decrease = 1; no change = 2; increase = 3) vs. treatment outcome 0.47 0.00
(improvement/stabilization/no metastasis = 0; relapse/prolongation/metastasis = 1) : :
Treatment outcome (improvement/stabilization/no metastasis = 0; relapse/prolongation/ 0.15 0.21
metastasis = 1) vs. NO-N3 ) )
Treatment outcome (improvement/stabilization/no metastasis = 0; relapse/prolongation/ 0.17 0.17
metastasis = 1) vs. stage ' '

sults show that high plasma miRNA-497 levels are con-
nected to BC and correlate with the progression of the dis-
ease. Though there is no correlation with tumor size, the
link with tumor cell invasion into the regional lymph nodes
is present. Our data also indicates that miRNA-497 level
increases significantly in patients younger than 45 years
old, while it is lower in older patients, but does not cor-
respond with that of healthy women. These results can be
useful in the study of the disease, though they differ from
earlier data, which needs to be investigated further. Particu-
larly, published data indicates a decrease in miRNA-497
expression in BC, which then explains the loss or a decrease
in the role of miRNA-497 as a cell proliferation suppres-
sor [10]. On the contrary, in the analyzed sample, we found
a link between high miRNA-497 levels and a tendency to
disease progression.

A low level of miRNA-497 expression was observed in
patients with triple-negative BC [12]. Our work did not re-
veal a dependency of plasma miRNA-497 levels on the mo-
lecular type of BC, though a tendency to correlation with
the triple-negative type was present. Evidently, the sample
size of our study was not sufficient for discerning such a cor-
relation, but that does not mean that it cannot be established
by further research.

Expression levels of some miRNAs can become a
biomarker in predicting the outcome of cancer. Certain
miRNA panels can potentially become prognostic biomar-
kers for BC. In that fashion, some data indicates a poten-
tially better treatment prognosis for cervical and colorec-
tal cancer patients in case of high miRNA-497 expression
levels [8, 13]. However, in case of BC, similar observations
were not supported by data from open sources. We attemp-
ted to analyze miRNA-497 levels in the blood of patients
who received different chemotherapy regimens and we
did not find a significant difference before or at the be-
ginning of treatment and after a course of chemotherapy.
Analysis of the results, which were obtained based on cor-
relational analysis, indicated an association between higher
miRNA-497 levels and a worse condition or prognosis of
the disease in BC patients.

Comparison of acquired results with data represented in
the literature [6] demonstrated certain differences, which
can be explained by multiple variables in each study, such as
differing population samples, different chemotherapy regi-
mens, and other factors of patient treatment. In the end, it
should be noted that the potential of plasma miRNA-497
levels requires further observations and statistical studies.

Conclusions

1. There is a correlation between plasma miRNA-497
and age in women with BC: miRNA-497 level increases
significantly in premenopausal women, while the opposite
tendency is true for healthy women.

2. A weak positive correlation was found between plasma
miRNA-497 levels of BC patients and regional lymph node
metastasis.

3. The level of miRNA-497 increased at the N3 stage in
patients after APCT.

4. Tumor molecular subtype and immediate treatment
outcomes do not affect blood plasma miRNA-497 levels of
BC patients.

References

1. LiuZ., Wu S., Wang L. et al. Prognostic Value of MicroRNA-497
in Various Cancers: A Systematic Review and Meta-Analysis. Dis.
Markers. 2019. 2019. 2491291. doi: 10.1155/2019/2491291.

2. Luo G., He K., Xia Z. et al. Regulation of microRNA-497 ex-
pression in human cancer. Oncol. Lett. 2021. 21(1). 23. doi: 10.3892/
01.2020.12284.

3. Tao S., Li H., Ma X. et al. Methylation-Mediated Silencing
of MicroRNA-497 Promotes Breast Cancer Progression Through Up-
Regulation of Mucin 1. Front. Oncol. 2020. 10. 552099. doi: 10.3389/
fonc.2020.552099.

4. Li D., Zhao Y., Liu C. et al. Analysis of MiR-195 and
MiR-497 expression, regulation and role in breast cancer. Clin.
Cancer Res. 2021. 17(7). 1722-1730. doi: 10.1158/1078-0432.
CCR-10-1800.

5. Li Y., Hua K., Jin J. et al. miR-497 inhibits proliferation and
invasion in triple-negative breast cancer cells via YAPI. Oncology
Letters. 2021. 22(2). 580. doi: 10.3892/0l.2021.12841.

Tom 6, N2 2, 2023

www.mif-ua.com, http://oncology.zaslavsky.com.ua 9



OpuriHaAbHI AOCAIAXeHHs / Original Researches

6. Wang S., Li H., Wang J. et al. Expression of microRNA-497
and its prognostic significance in human breast cancer. Diagn. Pathol.
2013. 8. 172. doi: 10.1186/1746-1596-8-172.

7.Shen L., LiJ., Xu L. et al. miR-497 induces apoptosis of breast
cancer cells by targeting Bcl-w. Exp. Ther. Med. 2012. 3(3). 475-80.
doi: 10.3892/etm.2011.428.

8. Guo S.T., Jiang C.C., Wang G.P. et al. MicroRNA-497 targets
insulin-like growth factor I receptor and has a tumour suppressive role
in human colorectal cancer. Oncogene. 2013. 32(15). 1910-1920. doi:
10.1038/0nc.2012.214.

9. Jiang Y.S., Meng Q.H., Qi J.Q. et al. MiR-497 promotes me-
tastasis of colorectal cancer cells through Nrdpl inhibition. Tumour
Biol. 2015. 36(10). 7641-7647. doi: 10.1007/513277-015-3489-9.

10. Liu J., Zhou Y., Shi Z. et al. microRNA-497 modulates breast
cancer cell proliferation, invasion, and survival by targeting SMAD?7.
DNA Cell. Biol. 2016. 35(9). 521-529. doi: 10.1089/dna.2016.3282.

Information about author

11. Feliciano A., Gonzdlez L., Garcia-Mayea Y. et al. Five mi-
croRNAs in serum are able to differentiate breast cancer patients from
healthy individuals. Front. Oncol. 2020. 10. 586268. doi: 10.3389/
fonc.2020.586268.

12. Chang Y.Y., Kuo W.H., Hung J.H. et al. Deregulated microR-
NAs in triple-negative BC revealed by deep sequencing. Mol. Cancer.
2015. 14. 36. doi: 10.1186/512943-015-0301-9.

13. Luo M., Shen D., Zhou X. et al. MicroRNA-497 is a poten-
tial prognostic marker in human cervical cancer and functions as
a tumor suppressor by targeting the insulin-like growth factor 1 re-
ceptor. Surgery. 2013. 153(6). 836-847. doi: 10.1016/].surg.2012.
12.004.

Received 27.10.2023
Revised 03.12.2023
Accepted 10.12.2023 W

Harashchenko 0.0., R.E. Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology, National Academy of Sciences of Ukraine, Kyiv, Ukraine; e-mail: Harashchenko@gmail.com,

oksanaclinic@gmail.com

Conflicts of interests. Author declares the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.

rapaweHko O.0.

IHCTUTYT eKCrIepPUMEHTAAbHOI MATOAOTIT, OHKOAOTIT Ta paaiobioorii imeHi P.€. KaseLpbkoro HAH YkpaiHu, M. Kuis, YkpaiHa

AHAAI3 nAa3moBoro piBHS MiIPHK-497 y KpOBi XBOpUX HO PAK MOAOYHOT 30A03U

Pesiome. Akryanbnictb. Pak MonouHoi 3anosu (PM3) e rere-
POreHHUM 3aXBOPIOBAHHSIM 3 BapiabeJbHUM KJIiHIYHUM Iepe-
6iromM, MOPGhOJOTIYHUMHU ¥ MOJIEKYISIPHO-0i0JOTIYHUMU OCO-
OJUBOCTSIMHU. YIIPOAOBK MOHITOPUHTIY KJIIHIYHOTO Iepebiry ma-
TOJIOTIYHOTO Mpoliecy y XBopux Ha PM3 mocnigiHuKKM mocTaBUIn
3aBIaHHsT BUSIBUTU MOXJIMBUI B3a€EMO3B’ 130K MiX KJIiHIYHUMU
nposiBaMu 3axBoploBaHHs i piBHeM ekcripecii MiPHK-497. Ko-
pensuist piBHiB MiPHK-497 3 BupaxkeHicTio KIiHIYHOI cUMII-
TOMATUKU U OiOJOTiYHMMM CYOTUIAMHU IMYyXJIMHU MOXe OyTu
3aCTOCOBaHa [Jisd MPOTHO3YBaHHSI KJiHIYHOroO mepediry XBo-
pobu, 30KpemMa O6e3pelMINBHOI BUXKMBAHOCTI XBOpuX Ha PM3.
Marepianu Ta MeToau. [locainuau 38’5130k piBHst MiPHK-497 y
m1a3Mi KpoBi XxBopux Ha PM 3 3 KJTiHiKO-11aTOI0T iYHUMU OCOOIM -
BOCTSIMM 3aXBOPIOBaHHSI XiHOK JBOX TpyI: 10 45 poKiB i cTapiie
Bim 45 pokiB. Pe3yabTaTu. BcTaHOB/IEHO BipOTigHO BUIIII PiBHi
MiPHK-497 y mia3zmi KpoBi XBOpuX y mpeMeHOTay3aIbHOMY Billi
MOPiBHSIHO 3 MEHOITay3010, TO/Ii SIK Y 3IOPOBUX >KiHOK BiI3HAUYE€HO
MPOTUJIEXXHY TeHIEH1i10. He BUsIBIeHO 3a71€XKHOCTI MixX piBHEM
MiPHK-497 i po3mipom myxsinH i ctamietro paky (Grade), ajne Bin-
3HAYEHO CJIa0Ky TTO3UTUBHY KOpesiito Mix piBHeM MiPHK-497

i ctaniero NO-N3, BupaxeHy TeHACHILIIO 10 3pOCTaHHS MMOKa3-
HUKa Ha ctamii N3, ska B rpyIi XBOpHX ITicJIsI a1’ lOBAaHTHOI 110~
sixiMioTepartii OyJa BiporinHoto. Pisenb MiPHK-497 micas nep-
IIIOTO 1 TIOBTOPHOTIO KypCy Heoa I0BAaHTHOI IMOTiXiMioTeparrii He
MaB CTaTUCTUYHO 3HAUYLIOi pi3Hulli. He BUsSIBIeHO pi3HMLII TTO-
Ka3HMKa MixX MOJIEKYJISIpHUMHU cyoTuriamu PM 3, a nesika pizHu-
st Mixx xBopumu 3 HER2+ i Tpuui HeratTuBHUM pakom He OyJia
MMePEKOHJINBOIO 3 MPUYNHK HEBEIMKOI BUOIpKM TaKUX TaIli€H-
TiB. TaKoxX He BUSIBJIEHO 3B’SI3Ky MiX MpoaHali30BaHUM pPiBHEM
MiPHK-497 i BignaseHuMu pesyabraTaMu, a OTpUMaHi MO3UTUB-
Hi HAOJIMKYi pe3yJIbTaTh MOTPEOYIOTh JOJATKOBUX JOCIIIKEHb.
BucHoBku. Ananiz piBus MiPHK-497 Moxe OyTu KOpUCHUM
npu cragitoBanHi PM3. Ha nymKy aBTOpiB CTaTTi, IOLIJIBHICTh
MPOJOBXEHHS TOCHIKEHb Y 1IbOMY HAIpsIMi MoJIsirae mepii 3a
BCe B HAKOMUYEHHi MacuBy naHux 1npo pisHi MiPHK-497 B nia3-
Mi KpoBi y xBopux Ha PM3 3 MeTOI0 BUSIBJICHHSI B3aEMO3B’SI3KY
eKcIpecii Iboro MapkKepa 3 KJIiHiYHUM MepediromM i mporHo3oM
3aXBOPIOBAHHSI.

Kiouosi cioBa: MiPHK-497; pak MoJIOYHOI 3a71034; Ia3Ma
KPOBI; XiMiOTepalris; pe3yJIbTaT JIIKyBaHHS
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AHQOAI3 nAa3moBoro pisHg MiPHK-497
Y KPOBi XBOPUX HO PAK MOAOYHOI 30A03U

Pesiome. Axmyaavnicmo. Pax monounoi 3as03u (PM3) € cemepocennum 3axeoproéantsm 3 eapiabeabHum
KAIHIYHUM nepebieom, MopghoaoiMHUMU U1l MOAEKYASAPHO-0I0N02IHUMU 0COOAUBOCMAMU. YNPOO0BIC MOHIMOPUH~-
2y KAiHiMHO0 nepebicy namonoeiunoeo npoyecy y xgopux Ha PM3 docaionuxu nocmasuau 3a60anns euseumu
MOMNCAUBULL 83AEMO36 30K Midic KATHIYHUMU NPOABAMU 3aX60ptoeanHs I pieHem excnpecii miPHK-497. Kopeaauis
pisnie miPHK-497 3 eupasicenicmio KaiHiuHoi cumnmomamuxu il 0iono2iyHUMU CYOMUNAMU NYXAUHU MOXNce Oymu
3acmoco8ana 045 NPOSHO3Y8AHHS KAIHIYHO20 nepebdicy Xeopoodu, 30kpema 6e3peyudusHoi 8UNICUBAHOCI XBOPUX
Ha PM3. Mamepiaau ma memodu. Jlocriouau 36’a30k piens miPHK-497 y naasmi kposi xeopux na PM3 3
KAIHIKO-NAmono2iyHumMu 0co0AUu80CMAMU 3aX80PHOBAHHS JCIHOK 060X epyn: do 45 pokie i cmapuie 8i0 45 pokis.
Pesyavmamu. Bcmanosnerno 8ipociono euwi pieni miPHK-497 y naazmi Kposi X6opux y npemeHonay3aibHomy
8iUi NOPIGHAHO 3 MeHONay30t0, Modi AK y 300p08UX HCIHOK 8i03Ha4eHO npomunedcHy mendenyiro. He eusereno
3anexchocmi mixe piehem miPHK-497 i poamipom nyxaun i cmadiero paky (Grade), ase gid3nauerno carabky nosu-
mueny Kopeasayiro misxc pienem miPHK-497 i cmadiero NO-N3, supasicery menoenyito 00 3p0cmants NOKA3HUKA
Ha cmadii N3, saka 6 epyni xeopux nicas ad’roeanmuoi noaiximiomepanii 6yaa gipoeionoro. Pieens miPHK-497
nicas nepuioeo i NOBMOPHO20 Kypcy Heoaod HeaHmHOI noaiximiomepanii He Mae cmamucmu4Ho 3Ha4yuoi piz-
Huyi. He euseneno pisnuyi nokaznuxa mixc mosexyaapuumu cyomunamu PM3, a deska piznuys mixc xeopumu
3 HER2+ i mpuui neecamuenum pakom He 0y1a nepeKoHAUBON 3 NPUHUHU HEBeAUKOI 8UOIPKU MAKUX NAUIEHMIB.
Takoxc ne euseaeHo 36°33Ky midc npoananizoeanum pienem miPHK-497 i eiodanenumu pesysvmamamu, a om-
PUMaHI NO3UMUGHI HalloAUNCHI pe3yasbmamu nompedyoms dodamkosux docaioxcev. Bucnoexu. Ananiz piens
MiPHK-497 mooce 6ymu kopucnum npu cmadirosanni PM3. Ha dymky aemopie cmammi, doyinbHicms hpooos-
JHCeHHS D0CNI0MNCeHD ) UbOMY HANPAMI NOAS2AE Nepul 3a 8ce 8 HaKonu4eHHi macusy oanux npo pieni miPHK-497
6 naazmi kposi y xeopux Ha PM3 3 memoro eusenenns 63aemo36’a3Ky excnpecii yboeo mapkepa 3 KAIHIYHUM
nepeobieom i npoCHO30M 3aX80PIOEAHHS.

KnrouoBi cinoBa: wmiPHK-497; pak moaounoi 3a103u; naasma Kpoei; ximiomepanis; pesysbmamu AikyéamHus

BCTYH yuactb MiPHK-497 y npurniuenHi nposmidepaitii Ta iHBasii

Ouinka ITOKa3HUKIB IJIa3MKU KPOBi HaOyBa€ Bce Oilib-
1IOT0 3HAYEHHs B KIiHiYHil OHKoJIOril. JOCHimIKyIOThCsI
HOBi OioMapKepHs OHKOJIOTIYHOTO IPOIIeCy, 30KpeMa, TaKi
gk MiPHK. MiPHK € rereporeHHuM HaboOpoM Maux He-
koayrouux PHK, ponb SIKMX y KJIiTMHAX IMOB’sI3aHa 3 pe-
ryjsuiero ekcrnpecii reHiB abo npouecunry MPHK [1].
[Mopymennst perynsuii MiPHK MoxyTs Oyt YMHHUKOM
PO3BUTKY i TIPOTpecyBaHHSI OHKOJIOTIYHUX 3aXBOPIOBaHb
[2]. ¥V niTeparypi mogaHo 30BCiM HE3HAYHY KiJIbKICTh J10-
CJTiIKeHb, SIKi BKa3yioTh Ha posib MiPHK-497 y po3Butky
paky mosioyHoi 3ano3u (PM3) [3]. Haseneni maHi mpo

kiaitud PM3 |3, 4], 30kpemMa Tpuui HeratuBHoro PM3 [5].
PiBenb excrnpecii MiPHK-497 6yB BullUM y HOpMaJIbHUX
TKaHMHAaX MOJIOYHOI 3371031 IMOPiBHSIHO 3 TKaHMHaMu PM 3
[4]. Huzbka excripecist MiPHK-497 TicHO kopestoe 3 HU3b-
KUM CTyreHeM AudepeHIIiloBaHHS TyXJIMH, MTO3UTUBHOIO
ekcripeciero HER-2 i BuIioo yacToror MeracrasiB y 1iM-
(aTmyHMX By3J1axX, MPOrPEeCyrUOr0 KJIiHIYHOK CTai€lo i
HYDKYMMU TTOKA3HUKAMU 3arajibHOI S-pivHOi BUSKMBAHOCTI
XBopux [6, 7].

VY niTeparypi TakoX HaBeleHi CynepeuvBi AaHi 111010
nporumyxJuHHoi pojii MiPHK-497 y pi3sHux kimiTMHHUX
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ninisix PM3 [8, 9]. Ane € naHi, 1110 B HOpMaJbHUX TKaHU-
Hax MiPHK-497 Binirpae posb cympecopa OHKOreHe3y, a
MOpYILIEHHS il CUHTE3y MOXe CTaTh MPUYMHOIO PO3BUTKY
OHKOJIOTIYHOTO 3axBOpIOBaHHS. [T MOXKJIMBOCTI Mosic-
HeHHs1 poJii MiPHK-497 y po3sutky PM3 i mporHoctuu-
HOTO 3HAYeHHS KOHLIEHTpalii B r1a3mi kposi MiPHK-497
MM TIPOBEJIU JAOCIIKEHHSI PiBHS 1IbOTO MOKa3HUKA Y XBO-
pUX 3 Pi3HUMU MOJIEKYJISIPHO-0i0JIOTIYHUMM CyOTUIIaAMU i
cragisimu PM3.

Merta: BuBuuts piBHi MiPHK-497 y nia3mi KpoBi XBo-
pux Ha PM3 nopiBHSIHO 3 BiZTHOCHO 3J0POBUMU JOHOpPA-
MM, a TAKOX B3a€MO3B’SI30K LIMX PiBHIB 3 KJIIIHIYHUM Iepe-
0iroM OHKOJIOTiYHOTO 3aXBOPIOBAHHSI.

MaTepiaAn Ta MeToAmn

Y nocnimkeHHs BKIIoUYeHi 88 maiieHToK BikoM Bif 38 1o
74 poxiB: ocHOBHa rpymna ckjiaaanacs 3 70 xsopux Ha PM3,
rpyIia MopiBHAHHSI — 3 18 0ci0 (YMOBHO 300POBUX XKiHOK).
XBopi Ha PM3 y koM0OiHOBaHOMY JIiKyBaHHI OTPUMYBaJIl
4 xypcu Heoan’oBaHTHOI mosiximiorepamii (HITXT) i 6
KypciB an’toBaHTHOI noixiMiorepamii (AIIXT). Cepenniit
BiK Ha yac BCTAHOBJIEHHSI AiarHO3y — 48 pokiB. 3ailicHeHO
PO3MOIiI XKiHOK 3a BiKoM 110 45 pokiB i 45 i crapiie. Po3-
paxyHOK 00’eMy MyXJWHM 3[ilicHIOBaIM 3a (opmysioro:
V= (ax b*)/2[10], ne a — BUCOTA MyXJIUHU; b — IIUPUHA
MTyXJIUHMU.

Excrpakuito PHK mpoBonuim 3rimHo 3 iHCTpYyKILi€lO
BupoOHuKa. BupooHuk Zymo Research (CILLIA) Quick-
RNA Miniprep Kit (kat. No R1055). Ex3oreHHuii BHY-
TpimrHiii KoHTposb — A035 «Habip peareHTiB 1151 BU3HA-
yeHHs KinbKicHoro BMicTy PHK», « Ykprenrex» (Ykpaina);
€HIOTeHHMII BHYTPIIIHIli KOHTPOJIb — (parMeHTU IeHa
TBP i YWHAZ, 1110 0XOIUTIOI0Th Jiana3oH BiJ HAiMEHIIIO-
ro 10 HalIOBIIOTO (DparMeHTiB.

OIHOKPOKOBMIA MIKC 3 peBepTa3010 Ta MoJIiMepa3olo —
M 08 «OnHokpokoBuii Mikc 3T 3 iHTepKalIowIuM OapB-
HukoM SYBR Green» («Ykprenrex», YkpaiHa). AMIuli-
¢ikaluis 3rifHO 3 IHCTpyKIi€w BupoOHMKA. Jlyist aHamizy
BUKOPHUCTOBYBaBcs amrticdikatop Bio-Rad CFX-96 (Cin-
ranyp). [Iporpama ananizy i kinbKicHoi ouiHku Bio-Rad
CFX Maestro.

KamiOparopn KigbKiCHOI OIIIHKM BHYTPIIIHIX KOHT-
pOJIiB:

1. TCCTTTGCTTGCATCCCACAGACTATTTCCCT
CATCCTATTTACTGCAGCAAATCTCTCC — 60 11.0.

2. TGCACAGGAGCCAAGAGTGAAGAACAGTCCA
GACTGGCAGCAAGAAAATATGCTAGAGTTGTACAGA
AGTTGGGTTTTCCAGCTAAGTTCTTGGACTTCAAGA
TTCAGAATATGGTGGGGAGCTGTGATGTG — 132 m.o.

MeToauka OLiHKU KiJIbKOCTI:

1. JIng ouiHKM piBHSI €KCTpakilii BUKOPUCTOBYBABCSI
eK30TeHHUI (IofaHuil y 3pa3oK Tepe eKCTPaKIIielo y Bi-
IOMill KOHIIEHTpAallil) CMHTEeTUYHUII BHYTPIIIHIA KOHT-
ponb A035 muIsIXoM 3icTaBIIEHHSI BHECEHOI KOHIICHTpAIlil
Ta KOHILIEHTpALIil ITiCJISI MMPOXOMKEHHS €KCTPaKIIil B KiJib-
KiCHMX TTIOKa3HMKaX, PO3paxoBaHUX 3a TOTIOMOTOIO TPO-
rpaMHoro 3aoe3neyeHHs: Bio-Rad CFX Maestro. YHacii-
JIOK IIbOI'0 BUBOAMBCS KOe(DilliEHT, BiH cTaHOBUB Bix 0,7 10
0,9. 3pas3ku, y sgkux KoedillieHT ekcTpakiiii 0yB HUXUe 3a
0,7, mipsiraiv MOBTOPHIil eKCTpaKIlii.

2. Ins1 KinbKiCHOI OLIHKM SIK TTO3UTUBHUI KOHTPOJIb
BUKOPUCTOBYBAJIMCS CUHTETUYHI KajiOpaTopu s KOX-
HOI Ipynu peakiiiii OKpeMo B IyOJIsiX i TBOX PO3BEIACHHSIX 3
pizauueio y asa mopsaku 100 i 10 000 xomiii BinmoBigHO, i
3a IOIOMOTOI0 IIporpaMHoro 3abe3mnedeHHs Bio-Rad CFX
Maestro Oyia oTpuMaHa KOIIMHICTh HA peaxililo (3pa3Ku
CTaBUJIMCS B TyOJISIX).

3. Jlng BuU3HAUEGHHS KOINMHOCTI HAa  MIIUTITP:
Komii/ma = Kinbkicte MikpoPHK y peakuii (maHi npu-
nany B komisix/peak)/KoedilieHT excrpakuii x Kinb-
KiCThb peaklliii 3 omHoro eaaTy x KilbKicTh eKCTpakiliii 3
1 Mi1 — (pparMeHT reHa.

CTaTUCTUYHI JOCTiIKEeHHST ITPOBOAMIIN 3a TOIIOMOT'OI0
nporpamHoro nakera SPSS 17.0 (SPSS, Yukaro, Iiinoiic,
CIIA). Mani 6ynu HaBeneHi sik cepenHe = SEM. OnHo-
(akTopuuii nucnepciitnuii ananiz (ANOVA, Bonferroni
post hoc test) i kputepiiit Manna — Bitni (Mann-Whitney
U-test) BUKOPUCTaHI IS JOCTIIKEHHSI 3HAUYIIOCTI MixX-
rpymnoBux BinMiHHocTel. Kpurepiit CiipMeHa BUKOpHCTa-
Ho mst ouinku Kopessiuii MiPHK-497 3 kiHiko-naToso-
TIYHUMM 1 MOJIEKYJISIPHO-0i0I0TIYHMMU OCOOJIMBOCTSIMU
PM3. BinMiHHOCTI BBaxajaucsl CTAaTUCTUYHO 3HAUYYIIUMU
mpu p < 0,05.

PesyAbTaTH

PiBenb MiPHK-497 BinpizHsiBcsl B XKiHOK TIpe- i MEHO-
nay3aibHOro Biky (< 45 i > 45 pokiB) (ta6xa. 1). fxiio B
3IIOPOBUX XKiHOK Ticyist 45 pokiB piBeHb MiPHK He nocsiraB
CTAaTMCTUYHO 3HAYYIIOI Pi3HUIII, TO Y XBOPUX Ha paK BCTa-
HOBJICHO iCTOTHY Pi3HMIIIO. ¥ TeHepabHill BUOIpIli XBOPUX
o 45 poKiB BCTaHOBJIIEHO BipOTiTHO BMIIWI ITOKA3HUK
(p = 0,01), 10 3aKOHOMIipPHICTh MIATBEPIXKEHO B ITiATPY-
max XxBopux, siki onepxkyBanu AIIXT (p = 0,05) abo HITXT
(p = 0,02). I1pu 1boMY B KiHOK IIpeMeHOIIay3aJIbHOIO BiKy
piBeHb MiPHK-497 6yB 3Ha4YHO BUILIMM, HiX y XXiHOK Y Me-
Homay3i. Lli pe3yasraTi MOXYTh BKa3yBaTH Ha 3B’SI30K MixX
piBHeM ekcnipecii MiPHK-497 i po3sutkom PM3, posb Bi-
KOBOTO (pakTopa B iMOBIPHOCTI TIOSIBU 3aXBOpIOBaHHs. Bi-
KOBa 3aJIeXKHICTh 3aJIMIIAETLCS HE OO0 KiHIIST 3pO3YyMIiJIolo,
OCKIJIbKM HeBeJIMKa BUOipKa BUMAAKIB, 0COOJMBO 3I0pO-
BMX XiHOK, OyJia I0CTiIKeHa, aje oepXKaHi JaHi BKa3ylOTh
Ha 3aJIEXHICTh MixX I1a3MoBuM piBHeM MiPHK-497 i PM 3
Y >KiHOK IIpeMEeHOIIay3aJIbHOTO BiKY.

[IpoananizoBaHo 3B’s130K MiX cramieio paky (Grade) i
piBHem MiPHK i He BusiBneHo pi3HuII MixX 1-10 i HaCTyII-
HUMMU CTalisIMM 3aXBoploBaHHs (Tabj. 2). Pazom 3 TuM Bi-
porinHicTb pizauii MiPHK-497 Mix rpynamu XxBopux 3 2-10
Ta 3-10 crazgiero B miarpyni 3 AITXT cranosuna p = 0,06 i
Mix rpynamu 3 1-1o0 Ta 3-10 ctagissmu B miarpyni 3 HITXT
nopiBHioBaya p = 0,07. Lli pe3yabrati MOXYTh OYTH PO3-
IJISTHYTI SIK TEHAEHLLisI 10 3ayiexkHOCTi ctaaii PM3 Bin 30i1b-
meHHst TutazMoBoro piBHsI MiPHK-497. Tlicns kmacrepu-
3alIii XBopux 3a (paKTOPOM BiKY 110 TEHIEHIIiIO Big3HAUYECHO
B KaTeropii xKiHOK 10 45 poKiB, a caMe TeHACHIIIIO pOCTY
piBHst MiPHK-497 nipu 3-ii cranii paky.

[IpoBeneno xopensamilinuii aHanmi3z (Kputepiii Crrip-
MeHa) 11 OLIHEHO MIXIPYIIOBY BiIMiHHICTh 3 ypaxyBaH-
HSIM cTamii 3axBoploBaHHS 3a Kiacudikauieiro TNM.
BusiBieHO TO3WTUMBHUI 3B’SI30K CJHAOKOT CUIM  MiX
piBaeM MiPHK-497 i cramiero N (r = 0,26; p = 0,03).
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lMpumitka: NA — cTaTUCTUYHO He OLjiHEHO.

Y reHepasibHiii BUOIpIi XBOPUX MOKA3HUK CTaTUC-
TUYHO 3Hauylle 30iabuBcs npu N3 cramii (TeH-
JIeHIIis1 criocTepiranack i mpu nopiBHsIHHI NO-N2),
a pe3yJbTaT JiHiiiHoI perpecii — R? = 0,04. PizHu-
11i MiXX TTOPiBHIOBAaHUMM TpyIMaMu JABOX CXEM JIiKy-
BaHHS He BUsiBIIeHO. OziepkaHi pe3yabTaTh MOXHa
IHTepIIpeTyBaT! HACTYITHUM YMHOM: iCHY€E BipoTia-
HICTb ITO3UTUBHOI 3aJIEXKHOCTI MK IIJIa3MOBUM PiB-
Hem MiPHK-497 i cranieto PM3, ane 1ie norpedye
JIOJATKOBOIO aHasi3y Ha OiNbIIiii BUOipIli XBOPUX.

3B’s3ky piBHsI MiPHK-497 3 po3mipom nmyxjauHu
He BusiBieHo (r = 0,11; p = 0,35). ¥ Hamux cro-
CTEPEXEHHSX BIICYTHS PI3HULS K Y TeHepabHii
BUOIpLIi JOCTIIXYBaHUX 3HAYE€Hb, TaK i y MiArpynax
JIBOX CXEM JIiKyBaHHSI. X04a Bil3HaYEHO TeHICHIIi0
no pocty MiPHK-497 npu 06’emi nyximHu Big 1,0
1o 5,0 cM® (Tpu IbOMY iCTOTHO 3pOCTa€ 3HAUYCHHS
IUCIIepPCil; TiIMOTETUYHO pi3HUIST MOoIyIa OyTH Bi-
pOTiIHOIO 332 YMOBH OiIbIIOI KiIbKOCTI BUITAJKIB Y
reHepaJibHil BUOIpIIi).

IIpoBeneHo omHOGAKTOPHUM AUCIIEPCiiiHUI
aHaji3 i BM3HAUYE€HO TPYMOBY BiIMiHHICTb 3a He-
napaMeTpuuYHUM KputepieM ManHa — BitHi mo-
ka3HukiB MiPHK-497 y Bumagkax 4oTUpbOX MO-
JIEKYJISIPHUX TUMIB paKky: JIOMiHAIbHUI A (n = 13),
nmomiHanbHuii B (n = 34), HER2+ (n = 4), tpuui
HeratuBHUi (n = 19). CTaTUCTUYHO 3HAYYIIIOI Pi3-
HUIII MiX TpyraMM MOPIiBHSIHHS He BUSIBJICHO (BU-
coka aucrepciss B KOXHi i3 rpym). HemocraTHst
Bubipka HER2+ mis anamnizy He mae mOBipHU IIOmO
pe3yabTaTiB CTATUCTUYHOI OLIHKM B TPYIi XBOPHUX
LIOTO MOJIEKYJISIPHOTO TUMy. ToOTO B LIbOMY JOCIi-
JKeHHI BiporinHoro 38’s13Ky MiPHK-497 3 Mmoneky-
JISPHUM TUIIOM HE BUSIBJIEHO.

3po0biieHO CIpoOy MPOBECTU aHaJli3 3aJIeXKHOC-
Ti pe3yabrary JiKyBaHHS Bil BUXiTHOTO ITOKa3HU-
ka MiPHK-497 Ha erami BCcTaHOBJIEHHS iarHO3Y
(Taba. 3). JIns uboro XBOpux OyJIO pO3MOIiIEHO Ha
IIBi KaTeropii: mepia — perpecisi, cradinizaiis, 6e3
peuuanBy 1 MeTacTasiB; Ipyra — IpoTrpecyBaHHS,
MeTracra3, peuuauB. 3a TaKoi MOCTaHOBKHU (hak-
TOpa IOCTIIKEHHS BUSBICHO 3B’SI30K ITOMipHOI
cwIm om0 6e3rocepenHboro pesyabrary (r = 0,30;
p=0,01) i pe3yapraTy 2—3-pidHOTO CIIOCTEPEXKEHHSI
(n=70) (r=0,38; p=0,01). XBopi 3 HEraTUBHUM
pe3yabTaToM JIiKyBaHHS (n = 6) Mamu [ (n = 1), 11
(n=1), Il (n=2)ilV (n=1) cranii. Cin BpaxoBy-
BaTU Te, IO B AOCIIIKYBAaHUX XBOPUX BCTAHOBJICHO
cnabkuit mo3uTuBHUM 3B’5130K (r = 0,25; p = 0,04)
Mix piBHeM MiPHK-497 Ta ypaxkeHHsIM perioHasib-
HUX JiMpaTUIHUX By3JiB. Y rpyri xBopux Ha PM3
micisg HITXT BimMideHO TeHAEHIIIIO 10 30iIbIIEHHS
piBHst MiPHK-497 Ha cranii N3 mono N1-N2, a B
rpyi miciist AIIXT pizHuis Oyna cTaTUCTUYHO 3HA-
gymoio (NOvs N3: p=10,02; N2vs N3: p=0,05).

Pesynbrar anamidy moxkasaB CTaTUCTUYHO 3Ha-
yyuuii 38’s130K Mix piBHeM MiPHK-497 i 6e3mnoce-
peIHIM pe3yJbTaToOM i 2—3-piYHMM aHali30M JiKy-
BaHHS, ajie MUTaHHSI MPO KJIiHIYHY 3HAYYILIiCTh LIUX
CTaTUCTUYHUX JAHUX MOTPIOHO JOCTIIXKYBaTH aJli.
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Ta6bnuys 3. Kopensiis mixx suxigHum pisBHem miPHK-497 i pesynbtatom siikyBaHHs1

MokasHuk (VAR vs VAR) Rho p
497-RNA vs 6e3nocepefHi pe3ynstati (MoNinLWeHHs/3MeHLLEHHs = 1; 6e3 AMHaMiku = 2; 0.30 0.01
36inbLUeHHA = 3) ) )
497-RNA vs edpeKT nikyBaHHs (Mo3nTMBHWIA/CTabIini3auis/6e3 metacrtagis = 0; peumMauB, NPOSoHra- 0.38 0.00
uist, meTactasm = 1) ’ ’
497-miRNA vs NO-N3 0,25 0,04
497-miRNA vs Stage (I-1V) 0,23 0,05
Bigganeri pesynstatn (cTabinisauia = 1; peungms, cmepTb = 2 vs NO-N3) 0,04 0,73
Bigoaneni pesynstaTty (cTabinisauia = 1; peungme, cMepTb = 2 vs Stage) 0,09 | 0,45
BesnocepeaHi pesynstati (NOAINWEHHS/3MEHLLEHHS = 1; 6e3 AnHaMikn = 2; 36inbLUeHHs = 3) vs edhekT 0.47 0.00
nikyBaHHs (Mo3nTUBHUIA/cTabini3avis/6e3 metacTasiB = 0; peumamne, NPonoHradis, metactasm = 1) ’ ’
EdbekT nikyBaHHs (No3uTuBHWiA/cTabinisalis/6e3 metactasis = 0; peuname, NPONoHraLlis, 0.15 0.21
meTacTtasum = 1) vs NO-N3 ’ ’
EdbekT nikyBaHHs (no3uTuBHWi/cTabinizauis/6e3 metactasis = 0; peunamne, NPonoHraLis, 017 017
meTacTasum = 1) vs Stage ’ ’

Ouinka mazmoBoro piBHg MiPHK-497 nosTopHo nicis
kypcy HIIXT (n = 18) He moka3zajia CTaTUCTUYHO 3HAYYIIO1
Pi3HULI MixX TOBTOPHUMU criocTepexeHHsmu (p = 0,50).

Otxe, y xBopux Ha PM3 BCTaHOBJICHO 3B’SI30K MiX
niaasmMoBuM piBHeM MiPHK-497 i 6inbiin nmizHbo10 cTagieto
3aXBOPIOBAHHS 3 YpaXXeHHsIM JiMdaTuuHuX BYy3JiB. Pi-
BeHb MiPHK-497 GyB BiporigHO BUIIIUM Y XiHOK, XBOPHUX
Ha PM3, y npeMeHoIIay3aJbHOMY Billi, ajie He BiIpi3HSIBCS
Mix rpyrmamu aBox cxeM [1XT i He MaB pi3HMIII MiX IIep-
momo i HactymHoo HITXT.

O6roBopeHHs

V momaHomy nmochimkeHHi 3po0ieHO CIpoly BiaKpH-
TU HOBUM 1ISX Y BUBYEHHI M AiarHOCTUII paKy MOJOYHOI
3aj03u. Haiii pe3ynsraTi MokasyloTh, IO BHUCOKI piBHi
MiPHK-497 y nna3mi KpoBi MoB’si3aHi 3 pakoM MOJIOYHOT
3aJ1034 1 MalOTh 3B’S130K 3 MPOrPeCyBaHHSIM 3aXBOPIOBAHHSI.
Xoua He BUSIBJICHO 3B’SI3KY 3 PO3MipOM IyXJIMHU, BCTAHOB-
JIEHO 3B’SI30K 3 iHBA3i€l0 MyXJIMHHUX KIJITUH Yy perioHapHi
JiMmparnyni By3nu. Haiini gaHi Takox rokasau, 1110 piBeHb
MiPHK-497 ictoTHO 3pocTtae y XBopux 10 45 poKiB, TOM IK Y
CTapIIIMX XBOPUX € MEHIIINM, aJiec He BiATIOBia€e TOKa3HUKaM
Y 3M0pOBUX XiHOK. Lli pe3ynsraTit MOXyTh OyTH KOPUCHUMU
Y BUBYEHHI 3aXBOPIOBAaHHSI, X04a OTpMMaHi HaMM JaHi Bim-
PI3HSIIOTHCS Bil BITOMUX, i i€ TTOTpeOye MOMaIbIINX TOCTi-
IKeHb. 30KpeMa, olybjikoBaHi pe3yabratu [10] BKasyoThb
Ha 3HWXeHHs1 ekcnpecii MiPHK-497 npu paky mosodHoi
3aJ103M, i LIUM TMOSICHIOETHCST BTpaTa abo ocyiabIeHHs cyTpe-
cusHoi 1ii MiPHK-497 Ha npodidepariito kiiTuH. Y npoaHa-
Jli3oBaHiii HaMu BUOip1li XBoprx Ha PM3 BcTaHOBJIEHO BUCO-
kuii piseHb MiPHK-497 ripu nporpecyBaHHi 3aXBOprOBaHHSI.

JocmimHuKaMu BUSIBIIEHO HM3bKWIL PiBeHb EKCIpecii
MiPHK-497 y xBopux Ha Tpu4i HEraTUBHUI pak MOJIOYHOI 3a-
no3u [12]. Y poGoTi M1 He OTpUMAaIA TIEPEKOHIMBUX TOKA3iB
3aJIeXKHOCTI T1a3MoBoro piBHSI MiPHK-497 Bim Momekymsip-
HOTO CyOTHITY paKy, Xoua TeHACHIIis 111010 3B’SI3KY 3 TPUYi He-
TaTUBHUM TUIIOM CITOCTepirajack. O4eBUIHO, 11 ITOB’I3aH0 3
HEI0CTaTHBOIO KiJIbKICTIO CITOCTEPEKEHD JUISI ITiATBEPIKEHHST
TaKo1 3aJIEXKHOCTI, aJie 1€ He CBITYUTh, 1110 IPX HACTYITHUX J0-
CJTDKEHHSIX TaKa 3aJIeXKHICTh HE MOXe OYTH BCTAHOBJIEHOIO.

PiBHi excrpecii nesskux MiPHK MoxyTh cTaT Mapke-
pamu B IependayeHHi MpOorHo3y KJIiHiYHOTO Mepediry myx-
JIMHHOTO TIpoliecy, a neBHi naHei piBHiB MiPHK mMoxyTb
CTaTU MPOrHOCTUYHUMM OioMmapkepamu PM3. Tak, meski
JTaHi JliTepaTypy BKa3ylOTb Ha MOTEHLIHHO Kpalluii mpo-
THO3 pe3yJIbTaTiB JIIKyBaHHSI XBOPHX Ha paK HIWNKU MaT-
KU i KOJIOpEKTaJIbHUI pak, sKiio ekcripecis MiPHK-497 €
BucoKom [8, 13]. Pazom 3 TUM TIOIOHUX CITOCTEPEXEHD Y
KaTeropii XBOpUX Ha paK MOJIOYHOI 3271031 MU Y BIIKPUTUX
JKepesiax He 3HAMIIM, TOMY 3pOOIN CIIpoOy mpoaHali-
3yBaTu 3B’s130K piBHiB MiPHK-497 y nnasmi kpoBi naiieH-
TOK, SIKUM IIPOBOIWJIM Pi3Hi CXeMM XiMioTeparii, i TaKOX
He BUSIBUJIM BipOTiIHOI Pi3HMIII MiX ITOKa3HUKaMU 10 abo
Ha IoYaTKy JIiKyBaHHS i MicJs1 Kypcy XimioTeparii. AHami3
pe3yJabTaTiB, Ki OyJu ofep>KaHi Ha OCHOBI KOpeJsIiiiHO-
TO aHaJli3y, BKa3ye Ha 3B’SI30K MixX BUIIMMU MOKa3HUKAMU
MiPHK-497 i ripmmm craHoM ab0 IPOTHO30M 3aXBOPIO-
BaHHSI B MALIIEHTIB i3 pAKOM MOJIOYHOI 3aJI03U.

[NopiBHSHHSI OTPUMAaHUX PE3yJIbTATIB 3 JTiTepaTypHUMU
JAaHUMU [6] TIPOIEMOHCTPYBAIO TIEBHI BiIMiHHOCTI, IIIO
MOXHa TMOSICHUTH 06araTo(akTOpPHICTIO B KOXHOMY [O-
CJIiIKEeHHI, SIK-0T Pi3HOIO MOITYJISILIIAHOIO BUOipKOIO ITalli-
€HTIB, PI3HUMHU CXeMaMU XiMioTeparii Ta iHIMMMU YUHHU-
KaMM, 110 BIUIMBAIOTh Ha PE3yJIbTaTh JIIKYBaHHS XBOPHX.
Citig 3ayBaXkUTH, 1110 OTEHLiiHA MOXKJIUBICTb JOCTIIXKEHb
masMoBux piBHiB MiPHK-497 moTpedye nomaibiimx crio-
CTEpEeXeHb i CTAaTUCTUYHUX JOCTiIKEeHb.

Ilomani pe3yasraTv OOCIIIKEHHS OKPECTIOITh HOBUI
TOPU30HT MOXJIMBOCTEM [UISI TIPAKTUYHOTO JIiKapsl B OLIHII
IHIVBiIyaTbHUX 0COOJMBOCTEN KiIiHIYHOTO niepediry PM3 y
Ppi3HMX KaTeropiii XBopux. BcTaHOBIEHO, 1110 piBEHb eKCIIpe-
cii MiPHK-497 y mna3mi KpoBi Koperye 3 MporpecyBaHHSIM
IyXJITHHOI XBOPOOM, IIPUYOMY 1€ HE 3aJICXKUTh Bill po3Mipy
MyXJIMHY 200 CKJIAAy XiMiOTepareBTUIHOIO IIPOTOKOIY.

BucHoBku

1. ¥V xiHok, xBopux Ha PM3, icHye 3B’s130K piBHS
MiPHK-497 y nna3mi KpoBi 3 BikoM: y npeMeHomnay3aib-
HoMy Billi moka3HuK MiPHK-497 pizko 3poctae, Tomi K y
3[10POBUX XiHOK CITOCTEPIra€ThCsl MPOTUIEKHA TEHASHIIis.
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2. Y xBopux Ha PM 3 icHye cTaTUCTUYHO 3HAUYIIMIA MO-
3UTHUBHUM 3B’130K cJ1abKoi cuiu Mixk piBHeM MiPHK-497 y
IUTa3Mi KpOBi Ta ITOSIBOIO MeTacTa3iB y peTioHapHi Jimda-
TUYHI BY3JIU.

3. Pisenb MiPHK-497 3poctae pu N3 y xBopux micist
ATIXT.

4. PiBui MiPHK-497 y nazmi kpoBi xBopux Ha PM3 He
KOPEJIIOIOTh 3 MOJIEKYJIIPHUM CYOTUIIOM TyXJIMHU 1 OTpU-
MaHUMU HAUOIMKUMMU pe3yibTaTaMu JIiKyBaHHS.
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Analysis of plasmna miRNA-497 levels in the blood
of patients with breast cancer

Abstract. Background. Breast cancer is a heterogeneous disease
with a variable clinical course, morphological and clinical features.
When monitoring the clinical course of the pathological process,
the researchers set the task of identifying a possible relationship be-
tween the clinical manifestations of the disease and the level of miR-
NA-497 expression. The correlation of miRNA-497 levels with the
severity of clinical symptoms and biological subtypes of the tumor
can be used to predict the clinical course of the disease, in particular,
the relapse-free survival. Materials and methods. The relationship
between the level of miRNA-497 in the blood plasma of patients
with breast cancer and the clinical and pathological features of the
disease in women of two groups (< 45 and > 45 years) was studied.
Results. It was found that miRNA-497 levels were significantly
higher in the plasma of premenopausal compared to menopausal
women, while the opposite is true for healthy women. We did not
find a link between miRNA-497 and tumor size and clinical stage,
though a weak positive correlation between miRNA-497 levels and

the NO-N3 stage was noted, with a pronounced increase at the N3
stage, which was reliable in the group of patients after adjuvant poly-
chemotherapy. MiRNA-497 levels after the first and second courses
of non-adjuvant polychemotherapy did not differ statistically sig-
nificant. There was no correlation between miRNA-497 concentra-
tion and the molecular subtype of breast cancer, and the difference
between patients with HER2+ type and the triple-negative type was
not convincing due to the small sample size. Also, no connection
was found between the analyzed miRNA-497 levels and follow-up
results, and positive initial results require additional research and
analysis. Conclusions. Analysis of miRNA-497 levels can be useful
in the study of the molecular type and stage of breast cancer. Pros-
pects for further research are in analyzing this indicator in a larger
sample of breast cancer patients, obtaining remote follow-up re-
sults, and comparison with other types of miRNA.

Keywords: miRNA-497; breast cancer; blood plasma; chemo-
therapy; treatment results
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Hun3bKOA030BO NpOMeHeBa Tepanis
npu COVID-19

Pestome. Axmyaavnicmo. IIpomenesa mepanis (I1T) € odnicto 3 nailepexmusHiuux AiKyearbHux makmux
V X60pux 3i 3N10AKICHUMU HOBOYMBOPEHHAMU, 4 MAKOXC 8i0iepac 8aMNCAUBY PONb Y NIKYBAHHI HEOHKONO2IMHUX
3axeoprogars. Ilandemia COVID-19 cnonykana 0o nepeensidy daeno 3a0ymoi ioei 6uKoOpucmanHs HU3bK00030-
60i npomenesoi mepanii (HAIIT) y nayienmie i3 uacmxoorw ma inmepcmuyianvioro nHeemonicero. lemopuuno
cknanocs mak, wio 3 1905 p. do cepedunu 1940-x poxie HIIIT suxopucmosysanacs 045 AiKy8aHHs NHEEMOHIIL, i
daHi ceiduame npo me, Wo ye M0210 NiOBUWUMU GUICUBAHHS Ti 3a0e3neuumu Weuoke noaeculeH s pecnipamop-
Hux cumnmomie. Mema: yzazanbhumu cyvacHi 6i0omMocmi w000 MONCAUBOCMI 3ACMOCYEAHHS HU3bK0O030601
npomenesoi mepanii 6 AiKy8aHHi X6opux Ha KopoHasipycHy xeopooy (COVID-19). Mamepiaau ma memoou.
Bukonano nidbip nyoaikauiii, y aKux 8uc8imaeaiucy i0omocmi npo MouCAUBOCMI 3aCMOCY8AHHSA HU3bK0OO-
30601 npomenegoi mepanii 6 aikysanni xeopux na COVID-19. Ha nepuiomy emani npogoouau nouwyx aimepa-
mypHux dxucepen 3a kavosumu crosamu: COVID-19, nuzvkodozosa npomenesa mepanis. Ha opyeomy emani
BUBYANUCH pe3toMe cmamell [ UKAHanucy nyoaikauii, axki He éionosidaiu kpumepism docaioxcenus. Ha mpe-
MbOMY emani 6us4aiu NOGHI mekcmu i0iOpanux cmameil Ha 8i0N0GIOHICMb KpUMEPISM 8KAHUEHHS 00 CRUCKY
aimepamypu i peaeganmuicmo docaioncens. Pesyasmamu. Cmanom na 01.08.2023, 3a danumu ClinicalTrials.
gov, ceped 9244 kainiunux docaioncens, acoyitiosanux 3 COVID-19, nposodumucs 16 kainivnux docaioxcens,
npucesuenux euguennro egpekmuenocmi HAIT y aikysanni xeéopux na COVID-19, y aki éxce 3aayueno 1038
nauienmie. Haiibinvwa xinekicmo docaioxucensy nposodumscs 6 kpainax €eponu. bynro noxkasauo, wo HIAIIT
8UOIPKOBO NOCAAONIE OKUCHIOBANbHULL cmpec w000 3ananbH020 NOOPA3HUKA Ui iHeiOYe WX npooyKyii okcu-
dy azomy. Ile moxce cnpusmu iioeo npomusananivuiil 0ii ma epekmy Ha cyouru. Y moii yce uac iHoyKyemocs
eemokcueerasa-1 ma inwi anmuokcudanmu, onocepedkogati Nrf2, ujo € 0CHOBHUM pe2yasmopoM eHOOeHHUX
AHMUOKCUOGHMHUX, AHMUCMPECOBUX, AHANEMUYHUX DeaKUill, a makojic micHo noe’sa3aHe 3 HIKOMUHAMIO-
adenin-ounyKaeomuo-gocgpamom i memaboaiunum wasxom newmozogocghpamy. Nrf2 moce 6ymu eupiuiansb-
HUM 045 noae2uleHHs 60110, N08 I3aH020 3 YMBOPEHHAM HAOPAKY ma, IMOGIDHO, € 20108HUM 2paguem y eghekmax
HIIIT, modi sik npsami ¢hpyHkyioHarvri echekmu HU3bKoi 0o3u padiauii Ha aBMOHOMHY HEPEO8y cucmemy i Ho-
yuuyenuiro, imogipno, menui. Bucrnoexu. 3 1905 do 1946 p. docaionuxu onyoaikyeaniu pezysvmamu nonao 15
KAIHIMHUX 00CAI0NCEHb eqheKmUBHOCMI peHmeeHOmepanii npu 3andaibHUX 3aX80PHBAHHAX Ne2eHb, IKI 0XONUAU
nonad 850 nayicumis i npodemoncmpyeganu 8ucoky aAikyeanrvHy egpexkmusrnicmo [T npu éxasaniit namonoeii.
Ha cvoeodnui y ceimi nposodumbcs 16 Kainiunux docaioxcensb, npucesuenux sugueniio egpexmuenocmi HIIIT
v aikysanHi xeopux Ha COVID-19, y ski éxce 3anyueno 1038 nauienmie. Pusuk indykoearoeo padiayicro paky
Ae2eHb [ MONOMHOI 303U 045 25-piuHoi HciHKU, sKa niddanracs onpomineHHo éciel epyonoi kaimku 1 Ip, moxce
docseamu 5,91 5,5 % eionosiono.

KnrouoBi ciioBa: npomenesa mepanis; nusvkodososa npomenesa mepanis; COVID-19; amunosa nneémonis;
3ananents; NpoOmu3ananbia Ois
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Bctyn

[MTpomenesa Ttepamnist (I1T) Ha chorofHi € ojHielo 3
Halte(peKTUBHIIIMX JIIKyBAJIbHUX TAKTUK y XBOPUX 3i 3J10-
SIKICHUMW HOBOYTBOPEHHSIMU. Y TOM XXe yac BOHa Biirpae
He MEHII BaXKJIMBY POJIb Y JIIKyBaHHI HEOHKOJIOTIUHMX 3a-
xBopioBaHb. [1o6pe BimoMo mpo edektuBHicTh 1T y iky-
BaHHI ITalli€EHTIB 3 XipypriyHOIO IaTOJIOTi€I0 (TiIpoaneHiT,
¢ermMmoHa, mapamnpoKTUT, MACTUT TOIIO), HEBPOJIOTIUHU-
MU posjiagaMy (HeBpaITisl, paIuKyJiT TOIIO), XBOpoOaMu
OIMOPHO-PYXOBOi cUCTeMU (IUIAaHTApHUM (acluit, apTpuT
TOILO), IKipK Ta iH. [1, 2].

3alikaBjieHIiCTh 1010 e(heKTUBHOCTI PEHTIeHiIBChKO-
ro ONMpOMiHEHHS B JIiKyBaHHi 3aXBOpPIOBaHb 3amlajbHOTO
i1 iH(pekuiitHOro reHesy cdopmyBanach y paiiooriy-
HOMY TOBapuCTBi Ha royatky XX cT. [3, 4]. Ha Toii yac
MOBIAOMJISIIOCH TIPO e(beKTUBHICTh PEHTIeHOTEpAIlii Mpu
JIIKyBaHHI XBOPMX Ha IapOTHUT, OCIIMXOBE 3amaJieHHs,
KapOYHKyIM, TyOepKyabo3, MAacTHUT, aOcClecHd, aHKiJIo-
3yI0UMI CIIOHAWIIIT, MaHAPpUIIiii, €K3eMYy, Icopia3, aKTu-
HOMiKO03, MapoHixili, OTUT, CUHYCUT, apTPUT, aHAePOOHY
raHrpeHy, iH¢eKxlii BHyTPilllHbOIO Byxa TOIIO, 110 CTaJI0
HiATPYHTSIM JJIs1 CIIPOO JIiKyBaHHS pafioTepari€lo XBOpUX
Ha MHEBMOHII0, CMEPTHICTb Bif sikoi Ha Toii yac (1930 p.)
csrana 30 % [3-7].

11 Gepesnss 2020 p. BcecBiTHs opranizailisi oxo-
ponu 3ao0poB’s (BOO3) oronocuna KopoHaBipyc-
Hy xBopoOy (COVID-19) cBiTOoBOlO maHaemie, a
COVID-19-acomuiifoBaHuii TOCTpUii pecrmipaTOpHUN M-
crpec-cuHapomom (I'PIC) craB miobaibHOO i Haa3BU-
YaifHOIO CUTYaIli€l0 B raiay3i oxopoHu 3m0poB’s [8]. [TaH-
neMist COVID-19 cionykana g0 nepersiay 1aBHO 3a0yTol
ifiel BUKOPUCTAHHSI HU3bK0003060i npomeHegoi mepanii
(HIIIT) y nauieHTiB i3 4aCTKOBOIO Ta iHTEPCTULIAIBHOO
MHeBMOHiet0. IcTopuuHo ckianocs Tak, mo 3 1905 p. no
cepenuuu 1940-x pokis HATIT BuKopucToByBajach st
JIIKyBaHHS MTHEBMOHIH, i AaHi cBimyaTh Mpo Te, 110 1€ MO-
IJIO MiABUIIUTY BUKUBAHHS i 3a0€3MMEUUTH IITBUIKE TTOJIET-
LLIEHHSI peCIipaTOPHUX CUMIITOMIB, MIPOTE MiCJIsl pO3POOKH
aHTUOaKTepialbHUX 1 mporusanaibHux 3acobis HIIIT
Oyna BuTicHeHa HUMU. OOHAK BiICYTHICTh e€(heKTUBHOI
dapmaxkoteparii mpotu SARS-CoV-2 crionykaia 1o mepe-
mIgay Liei crapoi mapagurmu [9].

Meta JOCHIIKEHHA: y3araJbHUTH Cy4acHi BiZOMOCTI
1I0JI0 MOKJIMBOCTI 3aCTOCYBaHHSI HM3bKOM030BOI IIpoMe-
HEBOI Tepallii B JIiKyBaHHI XBOPHX Ha KOPOHABIPYCHY XBO-
pody (COVID-19).

MaTepiaAn Ta MeToAmn

[1inGip myO6mikaliii BUKOHAHO 3a 0a3aMu JaHUX
PubMed  (https://pubmed.ncbi.nlm.nih.gov/),  eBook
Business Collection (https://www.ebsco.com/), Clinical
Key Elsevier (https://www.clinicalkey.com), Cochrane
Library  (https://www.cochranelibrary.com) i Google
Scholar (https://scholar.google.com), y SIKMX BUCBITIIO-
BaJIMCh BiOMOCTI TIPO MOKJIMBOCTI 3aCTOCYBaHHS HU3b-
KOI030BOI IIPOMEHEBOI Tepallii B JIIKyBaHHi XBOpMX Ha
KopoHaBipycHy xBopoOy (COVID-19). Ha nepiiomy erarmi
MPOBOJAMIM TIOIIYK JIITEPATYPHUX JIKepes 3a KIIOUOBUMU
ciaoBamu: COVID-19, Hu3bK0Om030Ba MPpOMEHEBa Tepaltisl.
Ha npyromy etani BUBYaJIMCh pe3toMe CTaTeil i BUKIII0Ya-

Juch nyOsikauii, sIKi He BiAMOBiJaJIM KPUTEPisIM JTOCIHi-
JIKeHHs. Ha TpeTboMy erari BUBYAJIM MOBHI TeKCTH Bifdi-
OpaHUX cTaTell Ha BiAMOBIAHICTH KPUTEPISIM BKIIOUEHHS
IO CITMCKY JIiTepaTypH Ta peJIeBaHTHICTh JOCTiIKEHb.

3B’130K po0OTH 3 HAYKOBHMMH IPOTPAMaMH, IUIAHAMH,
Temamu. CraTTsi € (hparMeHTOM TUIAHOBOI HAyKOBO-/I0-
ciinHoi podoTu epxaBHOi ycTaHOBU «[HCTUTYT MEAMYHOT
pamnioznorii Ta onkoJorii im. C.I1. Ipurop’eBa Hamionanb-
HOI akajieMil MeIMUYHUX HayK YKpaiHu» «Po3po0iieHHs iH-
NUBiAyaJbHUX MiAXOMiB A0 MPOBEACHHS aHTUOJaCTOMHOIL
Tepamii y mauieHTiB, siki nepeHecan COVID-19», HoMmep
nepxaBHoi peectpauii: 0121U112052, npukiagHa, Tep-
MiH BuUKOHaHHS 2022—2024 pp., HayKOBi KEPiBHUKK —
NUPEKTOP iHCTUTYTY, TOKTOP MEIWYHMX HaykK, Mpodecop
M.B. KpacHoceTbChKHI i JOKTOP MEIUIHMX HayK, ITpode-
cop B.I1. CrapeHbKuii.

Pe3yAbTaTH TO OGrOBOPEHHS

IcTOpUYHI Bixy1 CTAHOBAEHHS KAIHIYHOro
3QCTOCYBQHHS paAioteparnii y AiKyBAHHi XBOpUX
HQ 3QraAbHi 3aXBOPIOBAHHSI AEreHb Y NnepioA
1905-1945 pp.

[lepuie moBigOMJEHHSI IIPO BUKOPUCTAHHSI pEHTIe-
HiBCBbKHMX MPOMEHIB JUIS JIIKyBaHHS TALi€EHTIB i3 THEBMO-
Hiero natoaHe 1905 p., itoro aBropam Oynu J.H. Musser i
D.L. Edsall 3 Yuisepcurery Ilencinbpanii [10]. ¥ 1916 p.
A.J. Quimby i W.A. Quimby [11] nmoBimomMuau mpo ycriii-
He JIiKyBaHHS 12 XBOpuMX Ha mMHeBMOHil. Y 1924 p.
L. Heidenhain i C. Fried [12] mpoBenu aocmimkeHHs
BIUIMBY PEHTTEHIBCHKMX IMPOMEHIB Ha KIIHIYHUNA Tepeoir
IMHeBMOHi1. BoHn moBimoMmiu 1mpo 243 BUNAagKy TOCTPUX i
MHiATOCTpHUX iH(pEKIi OaraTboX TUIIIB, SIKi JIKyBaJl PEHT-
TeHiBCbKMM OIPOMiHEHHSIM. JIOCHiIHMKM IToKa3ajiu, 10
PEHTIeHiBChbKe JIiIKyBaHHsI 3MEHIIYE He TiJIbKW 3amajeH-
Hsl, 11O CITOCTePIraeThcs Mpu KapOyHKyJIax i pypyHKyJIax,
ase I 3amajgeHHs iHIIMX TUIIB He3aJeXHO Bif JIoKaizallil
Ta etiojorii. [Ipo 3AaTHICTP PEHTTEHIBCHKOTO JIIKYBAaHHS
MPUCKOPUTU OIYKaHHSI IiTei, XBOPUX Ha ITHEBMOHIIO,
y 1925 p. noBimomuB G.N. Krost [13] Ha mincraBi o6cTe-
KEHHSI 5 XBOPUX 3 YaCTKOBOIO ITHEBMOHIEIO, 5 IMAlli€HTIB,
XBOPHMX Ha OPOHXOITHEBMOHIIO, i 2 XBOPUX 3 KOMOIHOBaHU-
MU ypaXKeHHSIMH JereHb. 11 3 12 miTeit mpomeMOHCTpyBaiu
IOMITHE ITOJIIMIIIEHHS CTaHy ITic/IsI peHTreHoreparii. [1pu-
MyIIEHHS PO Te, IO MiarHOCTUYHE PEHTTEeHIBChbKE BU-
IIPOMiHIOBAaHHSI MOX€ iHilliloBaTH MPOLEC 3aTOEHHS IIPU
TOCTPOMY MacTOiduTi, 0yja0 BucioBieHo R. Schillinger y
1924 p., xoua BiH He MOBIIOMJISIB MIPO 1ie B JiTeparypi 10
1932 p. [14]. Binbiie 3a o6csAroM AOCTiAKEHHS OYJI0 MPO-
BeneHe E.V. Powell i cmiBaBT. [15, 16] it ony6iikoBaHe y
1938 p., BoHO BKIro4aio 231 malieHTa 3 4aCTKOBOIO ITHEB-
MOHI€I0 i OPOHXOITHEBMOHIEIO, cepell SIKUX piBeHb CMepT-
HOCTi cTaHOBUB MpuOM3HO 51 13 % BigmoBigHO, 110 OYJI0
3HAYHO HIKYE TTOPIBHSHO 3 PiBHEM CMEPTHOCTI O€3 peHT-
T€HiBCHKOTO JIiIKyBaHHSI.

VY 1943 p. A. Oppenheimer [17] noBinoMuB Mpo 3acTo-
cyBaHHst HUM I1T ns nikyBaHHSI 56 MaLi€HTIB, SIKi OTpU-
myBasin 0,35—0,9 Ip 3a 101MOMOro10 peHTreHiBCbKOTO BU-
npomiHioBaHHs 130—150 kB. 1l cepist BuUmaakiB 1iikaBa
THUM, 1110 MALLIEHTH, SIKi OTPUMYBAJIM JIiIKyBaHHSI, IPOTSITOM
KiJIbKOX JTHIiB MiCJIs TOSIBU CUMMOTOMIB BipyCHOI ITHEBMO-

18 MPAKTNYHA OHKOAOTIS, ISSN 2663-3272 (print), ISSN 2663-3280 (online)

Tom 6, N2 2, 2023



OpuriHaAbHI AOCAIAXeHHs / Original Researches

Hil Bil3HAYaJM MOJIMIIEHHS, TOAi SIK Mali€HTH, SIKi Malu
CUMIITOMHU TIPOTSITOM OJIHOTO TUXKHSI, HE MaJIU MOAIOHOTO
MOJITIIIeHHS i yacTo 3actocoByBasiv noBTopHy [1T. TTpu-
MITHO, 1110 IBO€E TTAI[i€EHTIB i3 CUMIITOMaMM, SIKi 3’ IBUJINCSI
3a 16 guiB go 1T, He oTpUMaIKM HisIKOl KOPUCTI Bif JiKy-
BaHHs. A. Oppenheimer OilIIIOB BUCHOBKY, III0 «pEeHTIe-
HOTepallis BipyCHOI ITHEBMOHI1 KOPMCHA Ha paHHIX CTaIisIxX
3axXBOPIOBaHHS» [18].

Y 1943 p. H.L. Correll i I.I. Cowan nosizoMuiu mpo
BJIACHUI IOCBiA JiKyBaHHs 155 maui€eHTiB 3 BipycCHOIO
nHeBMoOHi€lo [19]. BiapliicTh naieHTiB OTpUMyBaIu Til-
TPUMYIOUY Tepallilo caMOCTiiiHO abo JiKyBajaucs aHTU-
Oiotukamu. CepeaHsi TpUBATiCTb XBOpOOM CTAaHOBUJIA
npubausHo 12 guiB. [linrpyna 3 23 nmauieHTiB oTpumaia
1,12 Tp peHTreHiBCbKOro BUIPOMIHIOBAaHHSI Ha ypaxKeHY
YacTKy JIeTeHi, SIKYy TTIOBTOPWIM uepe3 24 1o/ y OilbIIocTi
Mali€HTiB, OCKUIBKM HE OYyJ10 3al0BUIbHOI KJIiHIYHOI Bif-
noBimi. Y Wil miArpyIri Nali€eHTiB cepemaHs TPUBAIICTh XBO-
pobu cranoBuna 8,4 nus [18].

3aragoMm 3 1905 g0 1946 p. DoCHIAHUKY OITyOJIiKyBaIM
pe3yabTaTH MoHaA 15 KIiHIYHUX JOCTiIKeHb e(peKTUBHOCTI
peHTreHoTeparii Mpu 3arajJbHUX 3aXBOPIOBAHHSIX JIETEHb,
SKi oxorutoBaid moHan 850 mMalieHTiB i mTpoaeMOHCTPY-
BaJId BUCOKY JIiKyBajibHYy edekTtuBHicTh [1T mpu BKazaHiit
narosorii [3]. TTpote i3 cyyacHOT TOUKM 30py JO HaBeIEHUX
BULIE A0oCTimKeHb niepioay 1905—1946 pp. ciin ctaBuTHCS
obepexHo. [TopiBHSIHO 3 iCHYIOUMMU CTaHAapTaMyd BOHM
MalOTh HU3BKWU piBeHb ITOKA30BOCTI, JESIKi OXOILIIOIOTH
HEBEJIMKY KiJIbKIiCTb Malli€EHTIB, a B 0araTboxX BUIMaaKaX Bill-
CYTHI BiOITOBimHI KOHTpOJbHI rpymu. KpiM Toro, mpotsi-
rom 1oHan 70 pokiB He OyJI0 OITy0JIiKOBaHO XKOIHOTO 3BITY
npo 3actocyBanHs HJIIIT y xBopux Ha mHeBMOHii. OmHak
CIiIbHI BUCHOBKHU IIUX OOCJiIXKEHb IOJISITaloTh Y TOMY, 110
IIT ciin mpoBOAUTH Ha paHHIX CTAIisSIX PO3BUTKY 3aMajeH-
Hs1, a epeKTUBHA J03a KonnBaeThest Mixk 0,11 1,0 Ip [20].

E.J. Calabrese i criBaBT. 3a3Havaju, 110, HE3BAXKAIOUYN
Ha To# (haKT, 1110 PEHTTeHiBCbKEe BUMTPOMiHIOBAaHHSI BUKO-
PUCTOBYBAJIOCS 31 3HAYHUM YCIiXOM Y JIiIKyBaHHI THEBMO-
Hii 3 cepenunu 1920-x no cepenunu 1940-x pokiB 3 MoBi-
JMOMJICHHSIMM TIPO aJieKBaTHI METOMOJIOTIUHI TPOLEaypH,
MOJAIBIIIUM KPOKOM Ma€ OyTH CTBOPEHHSI LiJIeCIIpSIMOBa-
HOI IIporpaMy KJIiHIYHUX AOCTiIKeHb, SIKi MOTJIM O OLIiHM-
T BUKOPHMCTAHHSI PEHTTEHIBCHKOI Teparlii ITHEBMOHII SIK
JIOIOMIXKHOTO JIiKyBaHHS IJIs MAlli€HTIB 3 BUCOKUM PU3M-
KOM yCKJIagHeHb [3].

3HIDKeHHST 3alliKaBJIeHOCTI JIiKapiB 10 3aCTOCYyBaHHS
IIT y nikyBaHHI 3amajJbHUX 3aXBOPIOBaHb JIET€Hb BOYE-
BU/Ib MOB’sI3aHE 3 MTOYATKOM epu cyJibdaHiiaMigHuX mpe-
napatiB — y 1935 p. P. Domagk BinkpuB aHTuOaKTepiaabHy
AKTUBHICTh MPOHTO3MY, SIKMIA META00JIi3yEThCS 0 CYJIb-
daninaminy (crpenrouuay) [21]. 3Hebono0uoMy i Mpo-
tu3anaibHoMy edekram 1T Maiixe repecranu NpuaiISTH
yBary TIicjisl CTAaHOBJIGHHSI HECTEPOIMHUX MPOTU3ATIaTbHUX
MpeIapariB SIK CAaMOCTITHOI TPYITH JIIKapChKUX 3aC00iB — y
1922 p. Ha pUHKY 3’SIBUBCS aHAJIbIiH (METaMi30J1 HATpilo),
y 1948 p. — (eHindyTazoH (0yranioH). JlonaTkoBoro nepe-
IIKOJO0IO 110J0 IrMpokoro 3actocyBaHHs IIT crana Binm-
CYTHICTh 3aOBiJIbHUX IMOSICHEHb MeXaHi3My Mii BKa3aHOl
METOAMKM JIiKyBaHHS. Pa30M 3 TUM HETaTUBHUIA BIJIMB Ha
¢opmyBaHHs criekTpa rnokasanb 10 [1T mMaso i craHoBeH-

HSI BUCHHSI TIPO TIPOMEHEBY TOKCUYHICTh — MOOOIOBAaHHS
PO3BUTKY MOIIKOIKEHb TKAHUH i KaHLeporeHesy [22, 23].

IMangemis COVID-19 ypasuia HaceleHHsSI BCiX KpaiH
cBiTy. He3Baxkatoun Ha Te, 1110 OLTbIIICTb iH(IKOBAaHUX JTIO-
IIei BiMIyBaIM JISTKi pecIipaTopHi CUMIITOMH a0o0 iX B3arai
He OyJ10, y MALIiEHTIB CTApILIOro BiKy (65 poKiB Ta cTapiii) i3
cyrnyTHboto narosyiorieto COVID-19 moxe BUKIMKATH TSK-
Ke 3amajieHHsI JIeTeHb, 1110 npu3BoauTh 10 ['PAC, nuxanb-
HOI HEIOCTaTHOCTI Ta CMEPTi, He3BaXKalouM Ha IMPOBEACHHS
IITYYHOI BeHTWIALIl Jieredb [24]. Ctanom Ha 01.08.2023
BOO3 noizomuia ipo moHaz 769 MJTH MiATBEpIKEHHUX BU-
nankiB COVID-19, y tomy urciii mpo moHaz 6,9 MITH cMepTeit
(https://covid19.who.int). IcHytounx TepareBTUYHUX ITif-
xoniB i nauieHTiB 3 COVID-19 it moci HemocTaTHBO, 110
MPU3BOIUTH 10 BUCOKOI JieTaJbHOCTI. HesBaxkatouu Ha e,
110 HIETUICHHST TOCTYITHI B yCiX KpaiHaX, 3aJMIIal0ThCsl BU-
COKMMU TIOIIUPEHICTh i CMEPTHICTh, IIBUAKO 3’ SIBJISTIOTHCS
HoBi BapianT SARS-CoV-2 — yce 11e moCTiitHO HoImpIo-
BaTHMe 10TO i 3arpoxKyBaTuMe CBITY [25].

Indexuis COVID-19 Binpi3HsIETbCS 4aCOBOIO TMOCIHi-
JIOBHICTIO, Y SIKiii TiCJIsI TOYaTKOBOI (ha3u perutikallii Bipycy
HEBEJIMKUI BiICOTOK NauieHTiB 3 iHpekuielo SARS-CoV-2
XBOPiIM Ha cepiio3Hy (popMy MHEBMOHIi yepe3 MopyIIeHHs
peryJsiuii iMyHHOI BilIIOBii, sIKa 3allyCKa€ MacUBHE BU-
BiJIbHEHHSI IIUTOKiHIB [26]. HagmipHa 3anaibHa peakilis,
1110 PO3BUBAETHCS Yepe3 3alydyeHHsT i HAKOTTMYEeHHSI iMyH-
HUX KJIITUH Y JIeTeHeBiil mapenximi, npusBoauthb 10 ['PIIC
[27—29]. BBaxaeTbcsi, 110 iHTEHCUBHE 3amajJieHHS TpU
COVID-19, ske criocTtepira€Thcsi B JeTeHEBil MapeHxiMmi,
3YMOBJIEHE 3alaJIbHUM KacKaJaoM, XapaKTepU3y€EThCS T/~
BUILIEHHSIM YTBOpeHHs1 iHTepiaelikiny-1 (IL-1), dakro-
pa Hekposy myxauau anbda (TNF-o) Ta iHTepiaeiikiny-6
(IL-6) i 3amanpHux Makpodaris M1 [24].

Bapro 3a3zHaunTH, 110 JiKyBaHHS iH(MeKil i 3amaib-
HUX CTaHiB € HalOiLIbII e(eKTUBHUM, SIKIIO BUKOPUCTO-
BYIOTbCSI came MaJli abo MOMipHi 103UW pajialii, 110 CBif-
YUTH IPO Te, 1110 pajiallisi MOXe MaTH MPOTU3aNalIbHY Jit0
B MeXax IMEeBHOIO Jiana3oHy 1103, SIKi BiIpi3HSIETbCS Bil
niarmazony n03 npu [1T paky, ko1 MeTo € 3HUILEeHHS
KJIITUH i 00MpaloTbcsl HABUII 103U, SIKi MOXe TTePeHeCTU
HopmaibHa TKaHnHa [30]. CygacHi cranmaptu I1T mokari-
30BaHUX COJIITHUX paKOBUX MyXJIMH TiepeadayaroTh 3aCTO-
CyBaHHS KOMIT' 10Tepu3oBaHuX 3D-cucteM IIaHyBaHHS
JIIKyBaHHS, sIKi MiATPUMYIOTb cTpaTerii, 3acHoBaHi Ha [1T
3 MOIYJISLI€I0 iIHTEHCUBHOCTI, MiHIMi3yl0Uld TOKCUYHICTh
IUISI CyMiXKHUX TKaHUH [23]. VY niKyBaHHI 37105IKiCHUX TTyX-
JIMH KJACUYHO 3aCTOCOBYIOTh (bpaKIliOHOBAaHUI IMiIXiad 10O
[TT, mpu gxoMmy cyMapHa [o3a pajiamii MOIiIsS€TbCcs Ha
(dpaxiiii. Haifbiapln momupeHow cxeMot € (pakilioHy-
BaHHs 110 1,8—2,0 [p 5 AHiB HA THKAEHDb MPOTATOM KiJTbKOX
TKHiB [31, 32].

PexomMenpariii mepiimx AOCHiAHUKIB 11100 JO3yBaHHS
pamiamii s JTiKyBaHHS iH(eKIIili 3a3BUYail BKa3yloTh Ha
5—50 % wmiHiMaTbHOI epUTEMAaTO3HOI HO3U IS IIKiPHUX
peaxiiiii Ha 7—10-ii geHb, sIKa 3HAXOAUTHCS B Aialla3oHi
0,3—3 Ip. Ilo cyri, OyB 3amissHuit 3akoH ApHiara — Ilysb-
1a (Rudolf Arndt i Hugo Schulz) mpo 6ioMoaynsiiio, sKuii
CTBEPIKYE: MiHIMAJIbHI 103U CTUMYJIIOIOTh, CE€PEHi 1031
raJibMylOTh 200 NPHUTHIYYIOTb, 4 BEJMKI J03H PYiiHYIOTH
KJITUHHY aKTUBHICTD [6].

Tom 6, N2 2, 2023

www.mif-ua.com, http://oncology.zaslavsky.com.ua 19



OpuriHaAbHI AOCAiAXKeHHSs / Original Researches

3anoBro 10 Toro, sk BUucoki no3u I1T cranu cranpapt-
HUM MeTonoM JiikyBaHHs paky, HIIIT 3actrocoByBau mst
JIIKyBaHHS TOOPOSIKICHUX 3aXBOPIOBaHb caMe uepe3 ii mpo-
tu3ananbHuii edekr [24]. I3 cepenunu XX ct. HATIT nena-
JIi OiJTbIIIe OOMEXKYETHCS JTIKYBaHHSM OOJIbOBUX CUHIPOMIB
TP IeTeHepaTUBHKX 3aXBOPIOBAHHSIX CYTJI00iB, TTepeBaxK-
HO B JIIOJIel TTIOXWJIOTO BiKY, OCOOJIMBO y BHUTMAaaKax, KON
HECTepOiIHi MPOTU3amajbHi 3ac001 a00 KOPTUKOCTEPOIiI
He € e(eKTUBHUMU. Y OLIBLIOCTI BUIIAIKIB 1€ OCTeoap-
TPUT CYTJI00iB, TJI€YOJONATKOBUIA TIepiapTPUT, EIMiKOHIM-
JIIT mUieYa i migooBHUMI (hacliiT 3 MEHILIMM aKIEHTOM Ha
iH(eKIisx, i 1e JiKyBaHHS BUKOHYETHCS B OCHOBHOMY B
HimeuunHi Ta kpainax CximHoi €sponu [6, 34, 35].

Y KOHTEKCTi pafialliifHOro 3aXucTy «HU3bKa 103a» O3HA-
qgae 0,1 Ip ado meHmre. OgHak y cdepi pamialliiiHol OHKOJIO0-
rii, ae yacTKa J000BOI 103U 3a3BMYaii CTaHOBUTH 2 I, 6 THK-
HiB Teparii gatoTh 3araabHy no3y 60 Ip (2 Ip/neHb x 5 nHiB/
TIKAEeHb x 6 TixKHIB), 1,0 Ip 3a oguH pa3 BBAXKAETHCS HU3b-
kot mo3o10 [3]. Edextn HIIIT Bimpi3HsaioTbcsa Bim BU-
COKOIIO30BOTO OIPOMiHEHHSI: OCTAaHHE BUKJIMKAE 3HAYHE
nomkomkeHHs JIHK, 3arubenb KITiTUH, TIOLIKOIKEHHS
OpPraHiB i HaBiTh MOXe CIIPUYMHUTU TOCTPY ITPOMEHEBY XBO-
po6y. HaBmaku, HJIIT, oco6nuBo nipu 0,1 Ip abo meHie,
He BUKJIMKa€ Buie3azHauyeHoro edpexkry. HIAITT mae ctumy-
Jorounii BIUMB Ha BigHoBleHHs JIHK, anTrcTpecosi 6iaku
# IIUISIXW aTTOTITOTUYHOI CMEPTi KJIITUH, TIPU 1LIbOMY Hamara-
FOThCSI 3BMEHIITUTU TeHOMHY HECTaOIbHICTD SIK TeHOTOKCHY -
HUit eheKT BUTTPOMiIHIOBaHHS. YCe 11e JIeKUTh B OCHOBI IBOX
JlikyBasibHO-3Hauymux Biaactusoctrein HJIIIT: eopmesucy,
SIKAI CTUMYJTIOE (DYHKIIIIO KJITUH 1 KIITUHHUX CUTHAJTBHIX
LIUTSIXiB, 1 adanmuenoi peaxuii, sika € PO3BUTKOM CTiKOCTI
JIO HACTYITHOTO XiMiuHOTO a00 ¢izmyHoro crpecy [33].

[na  HalKpalloi — TepameBTUYHOI  e(heKTHUBHOCTI
E.J. Calabrese i ciiBaBT. peKOMEHAOBAHO Jialla30H J03 Bil
0,2 no 2 Ip. Ha mymky nocninauxis, st HATTT BusiBasieTbest
HaOLIbII e(PEeKTUBHOIO Mill Yac roCTPOro 3aXBOPIOBAHHS,
KOJIM LIUTOKiHU JOCSATAIOTh CBOTO ITiKY. 3a CJIOBaMU aBTOPIB,
xBopi Ha COVID-19 noBrHHI OTpUMYBaTH pa30By CyMapHY
103y 0,3—0,5 Ip [36]. Xoua HATIT He BIiMBa€e Ha maToreH-

HiCTb Bipycy, BOHa TTOKpalye e(heKTUBHICTb TTPOTHUBIpYCHOT
iMyHHoOI Bianosiai [37, 38]. Paniaiisi, Ha AyMKy eKcrniepriB,
Mae€ OiIbIIl JIOKAJIbHUI BIUIMB Ha OpraHi3M, HiX iHI ¢dap-
MaKOJIOTiYHi MeTOMM JIIKyBaHHSI 3i 3HAYHOI CHCTEMHOIO
niero. JlokaqbHe HU3bKOI030BE OMPOMIHEHHS JIETeHb 3Ha-
YHO 3MEHIITYE 3amaJleHHs i TSKKiCTh 3aXBOPIOBAHHSI Ha paH-
HiX i cepenHix cramisx iHdekwii SARS-CoV-2. Takox Oyio
nokazano, mo HIIIT mocumoe cneumdiuHi mis Bipycy
IMyHHi BJIaCTUBOCTI, TaKi SIK aKTUBHICTb MPUPOIHUX KiJIepiB
(NK-knituH) i BupobsieHHs iHTepdepony [39].

D.N. Sharma BcranoBus, 1o nipu HAIIT y 10 namieH-
TiB IIpU BIUIMBI Ha oOuaBi JiereHi no3orw 0,7 Ip ogHOpaso-
Bolo ¢paxiiiero (NCT04394793) cnioctepiranu 90,0 % xiti-
HIYHOI BiIMOBi/i. Y )XOAHOTO Malli€HTa HE BUSIBJIEHO O3HAK
rocTpoi paaiaiifiHoi TokcuuHocTi [40].

VY nocnimxenni A. Ameri (NCT04390412) y 10 nartieH-
TiB 3 momipHo0 nTHeBMoHiel0o COVID-19, sxux nikyBamm
HJIIT 3 ogHopaszoBoio ¢paxkiieio 0,5 ado 1,0 Ip pazom i3
JIIKyBaHHSIM 3a HalliOHAJTbHUM TIPOTOKOJIOM, CEpPEIHE T10-
JimmenHs pisHg SpO, Ha 1-1 i 2-# aui nicna ITT craHoBu-
m02,4+4,8%i3,6 % 6,1 % BinmoBigHO 3 MOMIIMIIIEHHSIM Y
9 naiieHTiB yepe3 1 aeHsb [41].

VY nocnimkenHi N. Sanmamed (NCT-04420390) [42]
9 nauieHTiB oTpumyBanu ompomiHeHHs 1,0 Ip Ha Bech
00’eM JiereHb oHOpa30Bo. BcraHoBieHo, 1110 iHaeke SAFI
(SatO,/Fi0,) 3HauHO NOKpaILMBCSA Yepe3 72 TONMHM i THXK-
nens micast HATIT (p = 0,01).

3arasiom craHom Ha 01.08.2023, 3a gaHuUMU
ClinicalTrials.gov, cepen 9244 kainiunux docaioxcens, aco-
uitiosanux 3 COVID-19, nposoauthcs 16 KITHIYHNX 10-
CIIiIKeHb, IPUCBIYeHNX BUBYeHHIO epektuBHOCTI HIATIT
y JlikyBaHHi xBopux Ha COVID-19 (ta6s. 1, puc. 1), y gki
BxXe 3anydeHo 1038 mamieHTiB. Haiibinblna KiabKicTh 10-
CJIiIXKeHb MPOBOAMUTLCS B KpaiHax €Bpornu (puc. 2).

CyyYQCHI ysSIBA€HHS nMpo TeparneBTUYHi MeXaHI3Mu
HAIT y xsopux Ha COVID-19

HAIIT y nikyBanni xBopux Ha COVID-19, oueBua-
HO, MOX€ MaTH YHiKaJIbHi TlepeBaru, 1110 BUTUIMBAIOTh 3 11
YCIIIIHOT icTOpil JIiKyBaHHS 3aMajibHUX

3aXBOPIOBAaHb i HEBUJIIKOBHOI ITHEBMOHI1
[44, 45]:

1) HAIIT moxe HalimoBaTucs Ha
3aMajieHi OUISTHKY, HaIpUKIan JIeTeHi,
TOHi $SIK TIPOTUBIPYCHi, IpOTH3amajbHi
npenapati i CTaTUHU € CHUCTEMHMMU
npernaparamu, sIKi BIUIMBAalOTb Ha BEChb
OpraHism;

2) mnepesaru HIAIIT nepeBuiiy-
I0Th PU3UK JTOBFOCTPOKOBHUX HACIIAKIB
Yy BUMAJAKY TSKKOXBOPMX TIAIIEHTIB i3
COVID-19;

3) HAIIT meHm iMOBipHO CIIpUYM-
HUTh MYTAIlil0 BipycCy, CTiKy IO JIKiB,
MTOPiBHSHO 3 TIPOTUBIPYCHUMH TIperapa-

PucyHok 1. Kapta KniHiYHUX gocnigxeHb eheKTUBHOCTi HU3bKO4O30BOI
npomeHeBoi Tepanii y xeopux Ha COVID-19 (no3Ha4yeHo 15 gocnigxeHb
3a gaHumwm ClinicalTrials.gov ctaHom Ha 01.08.2023)

lpumiTtka: 3aranbHa KinbKicTb KNiHiYHUX gocnigxeHb 16 (y gocnigxeHHi
NCT05694962 He BKa3aHO AOCNIAHNLbKY yCTaHOBY Ta ii po3TaluyBaHHSI).

TaMu.

Xoua kiiHiuHi pesyabratu HIIIT
11 nauieHTtiB 3 COVID-19 € 6aratoo06i-
LISTIOYMMM, KOHKPETHI MeXaHi3MH 11 iMy-
HOMOYJIOI0YO] Ail 3aJUINAIOThCSI HE 10
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Tabnmys 1. Xapaktepuctvka noTo4YHUX KNiHIYHUX BOCTigXeHb eqheKTUBHOCTI HU3bKO[O030BOI NPOMeHeBoi
Tepanii y xsopux Ha COVID-19 (3a gaHumu ClinicalTrials.gov ctaHom Ha 01.08.2023)

Ne Homep Ha3Ba kniHi4yHOro HasBea yctaHoBU TepmiH 3I§':11;:;T"bx Bik, | AosallT,
3/n | pocnigxeHHs [ocnigxeHHs (perioH, KpaiHa) | gocnigXxeHHs nauieHTiB pokiB Ip [43]
1 2 3 4 5 6 7 8
Huabka 03a Mpo- All-India Institute
1 | NCT04394793 | meHesoi Tepanii npu of Medical | 13.06.2020- 10 18+ 0,7
Sciences (Delhi, 09.2020
nHesmoHii COVID-19 India)
Huabkopgo3oBa npo-
MeHeBa Tepanis npu 01.2023— Hewmae
2 | NCT05694962 TSKKi NHEBMOHI Hemae paHmx 12.2024 40 40-85 naHnx
COVID-19
Huabkopgo3oBa npo-
MeHeBa Tepanis Mahatma Gandhi
nereHb Npu NOMipHOMYy Institute of 01.06.2021—
3 | NCT04904783 | nHeBmoHiTi COVID-19: | Medical Sciences 31' 12‘ 2021 20 50+ 0,5
NiNOTHE OOCNIOXKEHHS (Maharashtra, o
TUMY «BUNAOOK — India)
KOHTPOJb»
Hankpatlya nigrpumyto-
Ya Tepanisi 3 HU3bKO Winship
003010 MPOMEHEBOI Te- . 12.06.2020—
4 | NCT04433949 panii uinux nereHs abo ?gggreri;ns&tstjét\()e 30.05.2023 52 50+ Ao 1,0
6e3 Hei ansa nikyBaHHs gia,
COVID-19
Hnabkopgososa npo-
MeHeBa Tepanis ong
TSXKKOro roctporo pec- | Basel University 02.11.2020—
5 | NCT04598581 nipatopHoro cuHgpo- | Hospital (Basel, 09' 0 4 2021 22 40+ 1,0
My, acoujinoBaHoro 3 Switzerland) U
Coronavirus-2 (SARS-
CoV-2), COVID-19
Hu3bkopo3oBa npo- Ohio State
MeHeBa Tepanis uinmx . -
6 | NCT04427566 | nereHb ons nawjieHTIB M UnlverS|ty 23.07.2020- 24 18+ 0,8
. . edical Center 31.12.2021
3 COVID-19 i pecnipa- (Ohio, USA)
TOPHMM KOMMPOMICOM ’
MpoTtusananbHui Social Secure
eeKkT HN3bKMX 003 Mexican
7 | NCT04534790 | onpowmitens ne- institute Leon | 5072825 30 I 1,0
reHb Npu NHEBMOHIi (Guanajuato, T
COVID-19 Mexico)
M';:Z:';Of'gsgaz :ﬁ'lov;x Cantonal hospital
8 | NCT04493204 | neremb ans nimhix na- | Craubuenden 11.2020- 500 g5+ | Homae
L . (Chur, 12.2021 naHnx
LliEHTIB i3 MHEBMOHITOM Switzerland)
COVID-19
Hunabka go3a npomeHe- .
; ASST Spedali
BOI Tepanii fiereHb npu . ; 10.05.2023-
9 | NCT04377477 MHEBMOHITI COVID-19 C|V|I|I§Zr¢§saa, 30.08.2022 30 50+ 0,7
(COLOR-19) y
Huabkopososa npome- | Hospital Clinico 01.05.2020—
10 [ NCT04420390 | HeBa Tepanis NHEBMO- San Carlos 08‘ Oé 2020 41 60+ Oo 1,0
HiTy COVID-19 (Madrid, Spain) e
HW3bKi [o3n nerexHe- Hospital
BOrO OMNPOMIHEHHS Y Provincial -
11 | NCT04414293 | nauienis 3 iHcbekuieto |  de Castellon 0311' 1102'22002201 41 65+ Hg:‘"jf
COVID-19 3 noraHum (Castellon, T A
NPOrHo30oMm Spain)
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3akiH4yeHHs Tabn. 1

4

7 8

12

NCT04394182

Hap3BnyanHO HU3bKI
003u pagiauinHoi Tepa-
nii COVID-19

1. Hospital
La Milagrosa,
Genesis Care

(Madrid,
Spain)

2. Hospital
Vithas Valencia
Consuelo
(Valencia,
Spain)

21.04.2020—-
21.03.2022

15

18-

120 08

13

NCT04390412

Huabkopo3oBa pagio-
Tepanis npu NHEBMOHIT
COVID-19

Imam Hossein
Hospital Tehran
(Iran, Islamic
Republic)

04.05.2020—-
12.2020

60+ 0,5-1,0

14

NCT04572412

Hunabkopgo3oBa npo-
MeHeBa Tepanis fereHb
ONns nikyBaHHA NMHEBMO-
Hii COVID-19

Lancashire
Teaching
Hospitals

(Preston, United
Kingdom)

25.11.2020—-
30.06.2022

50+ 0,5

15

NCT04466683

Huabkopgo3oBa pagio-

Tepania ons nauieHTis

i3 NHeBMOHieto SARS-
CoV-2 (COVID-19)

1. Boca Raton
Regional
Hospital Lynn
Cancer Institute
(Florida, USA)
2. Miami Cancer
Institute (Florida,
USA)

3. Loyola
University Chica-
go (lllinois, USA)
4. Indiana
University School
of Medicine
(Indiana, USA)
5. Lowell
General Hospital
Cancer Center
(Massachusetts,
USA)

6. Beaumont
Hospital
(Michigan, USA)
7. Ohio State
University James
Cancer Hospital
(Columbus,
Ohio, USA)

8. Hospital
Universitario San
Ignacio (Bogota,
Colombia)

28.08.2020—-
31.12.2022

100

50+ 0,35-1,0

16

NCT04380818

Hu3bKopo3oBa NpoTU-
3anarbHa NpoMeHesa
Tepania ansa nikyBaHHs
MHEBMOHIi, BUKNIMKAHOI

COVID-19

1. Hospital Sant
Joan de Reus
(Tarragona,
Spain)

2. Hospital Del
Mar (Barcelona,
Spain)

3. Hospital
Universitario
Madrid
Sanchinarro

(Madrid, Spain)

05.06.2020—
01.11.2021

106

18-99 0,5
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KiHLg 3’sicoBanuMU [43]. Pi3Hi MexaHi3Mu MOXYTb OpaTu
y4yacTh Y 3MEHILEHHI 3alajieHHs 3a JOIMOMOTIO0 iOHi3yl0-
YOro BUIIPOMiHIOBaHHSI, BKJIIFOUHO 3 iHAYKIIIEIO allONTO3y B
iIMyHHMX KJIITUHAX, CEKPELIi€I0 TPOTU3analbHUX (paKTOpiB
i 3HMKeHHsIM (yHKIIiT MakpodariB [44]. Byno Bu3zHaHO,
mo HJIIT He BUKIMKae MaHIMTOIICHIT a00 iMyHOCYIIpecil
TICJIsT TIKYBaHHS i He TIPU3BOIUTD OO MOTipIIeHHS iMyHHOI
aKkTHUBALIii 200 CITOBITBHEHHS KJIipeHCy Bipycy [46].

3a panumu D. Schaue [23], Ha CbOTOMHI 3aIIPOMOHO-
BaHO Kinbka MexaHi3miB mii HAIIT, neski 3 SKuX MOXYTb
BUSIBUTHCS OKPEMUMU AacleKTaMU €AUHOI KOMIUIEKCHOI
peaxuii. Ilo-mepiue, akTuBallisl eHAOTEMiaTbHUX KJITUH i
IXHsI 3aTHICTb 3B’S13yBaTH JICMKOILIUTH € PE3yJIbTaTOM JIBO-
dasHoi Biamnosiai Ha onpomiHeHHs. Lle Kopestoe 3 minBuU-
IIEHUM BUIIJICHHSIM a00 3HMKEHHSIM €KCITpecCii CeJIeKTH -
HiB i MpoayKIli€lo MpoTU3anajibHUX HIMTOKIHIB [20].

3ananeHHs Ta iHbeKIIisl IBUAKO MOPYLIYIOTh OKUCHO-
BITHOBHUII roMeocTa3 yepe3 YTBOPEHHSI aKTUBHUX (hopm
KMCHIO, BJIACTMBICTh, CIJIbHY 3 iOHI3yI0UOIO paialli€io.
Lle 3abe3meuye MOXIMBUI 3B’SI30K 11 B3aemomii. Taki
OKMCHIOBAJIbHO-BiTHOBHI 3CyBM TiCHO IIOB’sI3aHi 3i 3Mi-
HaM# MeTa0O0iYHOro IUISIXY i TeHepYIOTh CUTHAJIbHI TeT-
Jli OKCUIAHT-aHTUMOKCHUIAHT, SIKi IMOCTIMHO BiICTEXYIOThb
OKWCHO-BITHOBHUI CTaH i MOBTOPIOIOTb-

us HAIT npu COVID-19, cdokycyBaBivch Ha oOMme-
>KEHHSIX 3a3HAY€HOTO JIIKyBaJbHOTO Tiaxomy. JocmimHuku
3a3HavaoTh, 10 xo4a iHdpacTpykrypa I1T mobpe po3Bu-
HeHa B 0araThOX KpaiHax, MpoTe He 3aBX/IW HasiBHi Jioric-
TUYHI 3B’SI3KM 3 TiAPO3aiJIJaMUi iHTEHCUBHOI Tepartii, TOMy
MOKJIMBOCTI IJIsI JIIKyBaHHSI TOJATKOBUX ITAIli€EHTIB, SIKi HE
MalOTh paKy, MOXYTb OyT! OOMEKEHUMMU.

[Monpu nocna6ienHst cumntomis COVID-19 nipu Bin-
HocHO HM3bKUX no3ax [1T BuHMKae HayKoOBe i TpOMaiChbKe
3aHEIMOKOEHHST 1010 JOBTOCTPOKOBUX ITOOIYHUX e(heK-
TiB. IcHye nymka, 1110 pafialliliHe OonpoMiHEHHSI CIpUYK-
HUTb JOBIOCTPOKOBI HECHPUSITIUBI HACHiAKMU, BKIIOYHO
3 eeKTaMU CTOPOHHIX CITOCTepirayiB, OKMCHIOBAJbHUM
CTPECOM, XPOHIYHUMU 3allaIbHUMU PeaKIlisIMU, LIUTOTOK-
CHYHICTIO, TEHOMHOIO HEeCTaOUTBHICTIO i, 3peIlTOI0, pAKOM
i lereHepaTUBHUMM cTaHamu [43, 56, 57].

Ha ocobGnuBy yBary 3aciyroBylOTb JOCHiIKEHHS
D.G. Kirsch i cmiBaBt. (2020) [18], gxi omiHWIM TOBIiYHI
PM3UKHU iHAYKIII paKy i cMepTi Bim paky BHACiOOK pai-
aniiitHoro onpoMineHHs nipu HITIIT yciei rpyaHo1 KTiTKa
no3oio 0,5—1,0 I'p musg mauientiB 3 COVID-19. MonenbHi
OLIIHKM 0a3yBaJMCh Ha 3MilllaHiil MoJei Iepeaadi pusuKy
MiX MOMYJISILISIMU, SIKa BpaXOBY€ 3Ba>KeHi BHECKU aIUTHUB-

csl I BiMHOBJIGHHSI ToMeocTasy [48].
KpiM TOro, HagMipHe 3amajieHHS MOXe
BUKJIMKATU AUCOaaHC Y TpaHCKaIIsIp-
HO-IHTEepPCTUIiAJIbHIN cucTeMi OOMiHY
PiIVHU, 1110 TPU3BOJIUTD 10 HAKOTIMYEH-
HSI TKAHUHHOI pimnHu i HaGpsKy [49].
Bbyno mokazano, mo HAIIT BubGipkoBo
MOC/a0/II0E OKUCHIOBAJIbHUI CTpec 110
3anajbHOro noapasHuka [50] Ta iHrioye
LIUIIX Tpoaykuii okcumy aszoTy (NO)
[51]. Lle Moxe cripusiTh HOro mpoTu3a-
naybHil aii Ta epekTy Ha CyauHU. Y TOi
K€ Yac iHIYyKy€EThCs TeMOKCUTeHas3a-1 ta
iHII aHTUOKCUIAHTHU, OIOCEpPEeAKOBaHi
Nrf2 (Nuclear factor erythroid 2-related
factor-2) [52, 53]. Nrf2 € ocHOBHUM pe-
TYJISITOPOM €HJIOTEHHUX aHTUOKCUJIAHT-
HUX, AaHTUCTPECOBUX, AaHAJITETUYHUX
peaxiliii, a TaKOX TICHO IOB’SI3aHUN 3
HiKOTUHaMIiA-aaeHiH-TUHYKICOTUI -
¢docharoM i MeTabOMIUHUM IIISIXOM
neHTo3odocdary. Nrf2 moxe Oyt BU-
pilllaJIbHUM JIJI  TIOJIETIIEHHs 0010,
MOB’SI3aHOT0 3 YTBOPEHHSM HaOPSIKY
[54] i, iiMOBiIpHO, € TOJJOBHUM TpaBlEeM
B epexkrax HATIT, Toxi sik nipsimi pyHK-
LioHaIbHI e(heKTU HU3bKOI 103U pafialtii
Ha aBTOHOMHY HEPBOBY CHUCTEMY i HOIIM-
LeIilo, iMOBipHO, MeHIIi [55].

O6Me>XeHHS1 i pPU3NKnN
3acrocyBaHHst HAMNT
y xsopux Ha COVID-19

C.R. Hanna Tta cmiBaBT. [58] omy-
OJIiKyBa/IM y3arajJbHEeHi BiIOMOCTI 110/10
CTaBJICHHS KJIiHILIMCTiB 10 BUKOPUCTAH-

PucyHok 2. Kapra kniHiYHuXx gocnigxeHb eqheKTUBHOCTi HU3bKOL4O30BOI
npomeHeBoi Tepanii y xBopux Ha COVID-19 y €sponi (3a gaHumu

ClinicalTrials.gov ctaHom Ha 01.08.2023)
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HUX i MYJBTUILUTIKATUBHUX MOJE/Ieil TKAHUHHUX PU3UKIB
BiIMOBiTHO 10 MeTOAiB. PU3MKu PO3BUTKY paky JEreHb,
MOJIOYHOT 3aJ103U i CTPABOXOJY OLHIOBAIM /ISl 103 ypa-
>keHHst opraHiB 0,5 i 1 Ip w15 naiieHTiB XiHOYOT Ta Y0JI0-
Bivoi cTaTi y Billi orrpoMiHeHHsT 25, 45 i 65 pokiB. docin-
HUKM BCTAHOBWJIM, IO PU3UK iHAYKOBAHOTO pajialli€io
paKy JIeTeHb i MOJIOYHOI 3aJ1031 IJIsI 25-pidHOI XKIiHKH, sIKa
mimmanacst OmMpOMiHEHHIO BCi€l rpyaHOI KIIiTKM 103010 1 Ip,
Moxe gocgaratv 5,9 i 5,5 % BinnosinHo. s 25-piuHoro
YOJIOBiKAa PU3MK PaKy CTPaBOXOMdY, CIIPUYMHEHOTO pajia-
uiero, moxe nocsirati 0,32 %. PU3uK pi3ko 3HUXKYETHCS 3
BiKOM JIJTsI paKy MOJIOYHOI 3a7103U i MEHILIOI0 MipOI0 — ISt
paKy JIETeHb i CTPABOXO/LY.

OKpiM pU3UKY paKy, OyJIO TTOKa3aHo, 110 HU3bKi 1031
iOHI3yI0UOTr0 BUITPOMIHIOBAaHHSI 30iIbIIYIOTh PU3UKU 3a-
XBOPIOBaHb CUCTEMHU KPOBOOOITY MPOTSATOM KUTTS — pU-
3WK ilIeMiYHOI XBOpPOOM cepls CTaHOBUTH MPUOIM3HO
OJIHY TPETUHY PU3UKY PaKy JIeTeHb, 1110 BKa3y€ Ha BaKJI-
BUI JIOJATKOBUI KOMITOHEHT PU3UKY, KPiM PU3MKIB paKy
[18].

BucHoBKU

1. 3 1905 no 1946 p. mociaimHUKU OMMyOJiKyBaIM pe-
3yJAbTaTU MOHaA 15 KIiHIYHUX AOCTiIXeHb e(heKTUBHOCTI
peHTreHoTeparii mpu 3arnajbHUX 3aXBOPIOBAHHSIX JIETEHb,
SKi oxommid noHan 850 ImallieHTiB i MPOIeMOHCTPYBaJIN
BUCOKY JiKyBajbHy epexktuBHicTh [1T nmpu BKaszaHiii maro-
Jiorii. CiJIbHICTB pe3yJIBTaTiB LIMX IOCIiIKEHb MOJISITAE B
tomy, o [T cning mpoBonuTH Ha paHHIX CTalisIX pO3BU-
TKy 3amajieHHsI, a e(eKTUBHICTh JO3M KOJMBAETHCS MIiX
0,11 1,0 Ip. 3HmkeHHs 3aliKaBIEHOCTI JIiKapiB A0 3aCTO-
cyBanHs I1T y nikyBaHHI 3aImaJibHMX 3aXBOPIOBaHb JIETEHb
BOUYEBUIb OB sI3aHE 3 MOYATKOM €pU aHTUOaKTepiaJIbHUX i
npoTu3anajbHuX 3aco0iB. OaHaK BiACYTHICTb e(heKTUBHOI
dapmakoTtepanii npotu SARS-CoV-2 crioHykaja 1o repe-
JISIAY i€l mapaaurMu.

2. Cranom Ha 01.08.2023, 3a manumm ClinicalTrials.
gov, cepen 9244 xIHIYHUX IOCIIIKEHb, acOLiiloBaHUX 3
COVID-19, mpoBoauTthes 16 KIIHIYHUX TOCTIIKEHb, TTPU-
cBsiueHUX BUBYeHHIO edekrtuBHocti HIAIT y nmikyBaHHi
xBopux Ha COVID-19, y siki Bxe 3ainydyeHo 1038 namieHTiB.
Haii6inbiia KiTbKicTb JOCTiIKEeHb IIPOBOIUTLCS B KpaiHax
€Bpornu.

3. HAIIT BuGipkoBO ImOCIa0II0€ OKMCHIOBAIbHUMA
CTpec 10 3aMajJbHOrO IMoApa3HuKa Ta iHTi0y€ IUISIX IPOIYK-
1ii okcuay a3oTy. Lle Moxe cripusiTu ioro mpoTu3anaibHii
Iii Ta eeKTy Ha CyAuHU. Y TOM XK€ yac iHAYKY€EThCS Ie-
MoOKcUTreHas3a-1 Ta iHIli aHTUOKCUJAHTH, OMTOCEPENKOBaHI
Nrf2, 1110 € OCHOBHUM pETYJISITOPOM €HAOTEHHUX aHTH-
OKCHUJAHTHUX, aHTUCTPECOBUX, aHAJITETUYHUX peaklliii, a
TaKOX TiCHO IMOB’s13aHe 3 HIKOTMHAMII-aleHiH-TMHYKJIeO0-
TiI-dochaTrom i MeTabOTIUHUM TUISIXOM TeHTo30(ocha-
Ty. Nrf2 Moxe OyTy BUpIlIaTbHUM IS TOJIETTIIEHHSI 00JTIO,
OB’ SI3aHOTO 3 YTBOPEHHSIM HaOpSKY i, HIMOBIpHO, € TOJIO-
BHMM rpaBueM y edpexkrax HIAIIT, Toni sk mpsami pyHKIIiO-
HaJIbHi e()eKTH HU3bKOI J03M pamiallii Ha aBTOHOMHY He-
PBOBY CUCTEMY i HOLIMIIEIIIiI0, iIMOBipHO, MEHIIIi.

4. Pu3uK iHAYKOBaHOIO pajialli€lo paKy JereHb i Mo-
JIOUHOI 31031 JIJIs1 25-pivHOT KiHKU, SIKa Tiaanacst ornpo-
MiHEHHIO BCi€i rpyIHO1 KJTiTKK 103010 1 [p, Moxe nocsaratu

5,91 5,5 % BinnosinHo. g 25-pidyHOro 4oI0BiKa pU3UK
paKky CTpaBOXO.y, CIPUYMHEHOIO pajialli€elo, MoXe Jo-
caratu 0,32 %. OkpiM pU3HMKY paky OyJIO MOKa3aHO, 10
HU3bKi 03U iOHI3yI0YOTO0 BUMPOMiHIOBAHHS 30UIbLIYIOTh
PUBUKM 3aXBOPIOBAaHb CHUCTEMU KPOBOOOITY MPOTITOM
XKUTTSI — PU3UK IMIeMiYHOI XBOpPOOW ceplLsl CTaHOBUTH
MPUOJIU3HO OTHY TPETUHY PU3UKY PaKy JeTeHb.

IlepcniekKTHBM MOIANBIIMX MOCHIMKeHb. OTpHuMaHi
JlaHi BKa3ylOTh Ha JOLIJIbHICTb IIPOBEeNeHHS B YKpaiHi KJli-
HiYHMX AOCIiIKeHb e(heKTUBHOCTI MPOMEHEBOI Teparii y
xBopux Ha COVID-19.

Konduikt inTepeciB. ABTopy 3asBISTIOTH TIPO BiICYT-
HicTh KOHGJIIKTY iHTepeciB i BJlacHOI (hiHaHCOBOI 3alliKaB-
JICHOCTI ITpU ITiATOTOBLII JAHOI CTATTI.

Indopmanis npo dinancyBanng. dinaHncyBaHHS BU-
markamu [epxxaBHoro OromkeTy YKpainu. PobGoty Bu-
KOHAHO B paMKaX BiZOMYOi HayKOBO-IOCJIZHOI poOOTH
JlepxkaBHOI ycTaHOBU «|HCTUTYT MEAMYHOI pamiosiorii Ta
onkoorii im. C.I1. Ipurop’eBa HamionanbHoi akamemii
MeIUYHUX HayK YKpaiHu» « Po3po0eHHs iHaAuBiayadbHUX
MiIXOMiB 10 MPOBEAEHHS aHTUOJaCTOMHOI Tepallii y maili-
€HTIB, siki nepeHecan COVID-19», HoMep nepkaBHOI pe-
ectpauii: 0121U112052, npukianHa, TepMiH BUKOHAHHS
2022—2024 pp., HAayKOBi KepiBHUKKN — AUPEKTOp [HCTUTY-
Ty, JOKTOP MeINIHMX HayK, mpodecop M.B. KpacHocenb-
CbKUI1 i TOKTOp MeIMYHMX Hayk, Ipodecop B.I1. Cra-
PEHBKUM.

BHecok aBTopiB. [11adkux @.B. — inest orsiay, po3poo-
Ka MMU3aiiHy JOCTIHKeHHS Ta aHali3 OTPUMaHMX pe3yJIbTa-
TiB, peJaryBaHHs TeKCTY pykorucy; Kowypoa I.B. — minbip
JIiTepaTypHUX IKepe, HallMCaHHS TeKCTY CTaTTi, (hopmy-
JIIOBaHHST BUCHOBKIB; Kyainiu I'.B. — mia0ip JiTepaTypHUX
JKepes1, HalmMCaHHSI TEKCTY CTaTTi.
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Low-dose radiation therapy for COVID-19

Abstract. Background. Radiation therapy is one of the most ef-
fective treatments in patients with malignant neoplasms, it also
plays an important role in the treatment of non-oncological di-
seases. The coronavirus disease 2019 (COVID-19) pandemic has
prompted a review of the long-forgotten idea of using low-dose
radiation therapy (LDRT) in patients with lobar and interstitial
pneumonia. Historically, from 1905 to the mid-1940s, LDRT was
used to treat pneumonia, and evidence suggests that it might im-
prove survival and provide rapid relief of respiratory symptoms.
The purpose was to summarize current information about using
low-dose radiation therapy in the treatment of patients with
COVID-19. Materials and methods. A selection of publications
was carried out, which covered information on the possibilities of
using low-dose radiation therapy in the treatment of patients with
COVID-19. At the first stage, a search was conducted for lite-
rary sources using the keywords: COVID-19, low-dose radiation
therapy. At the second stage, summaries of articles were studied
and publications that did not meet the research criteria were ex-
cluded. At the third stage, the full texts of the selected articles
were studied for compliance with the criteria for inclusion in the
reference list and research relevance. Results. As of August 1,
2023, according to ClinicalTrials.gov, among 9,244 clinical trials
associated with COVID-19, sixteen are currently being conduc-
ted. They examine the effectiveness of LDRT in the treatment of
patients with COVID-19 and already involve 1,038 patients. The
largest number of studies is conducted in European countries. It

has been shown that LDRT selectively attenuates oxidative stress
to an inflammatory stimulus and inhibits the nitric oxide produc-
tion pathway. This may contribute to its anti-inflammatory and
vascular effects. At the same time, heme oxygenase 1 and other
antioxidants are induced, they are mediated by Nrf2, which is the
main regulator of endogenous antioxidant, anti-stress, analge-
sic reactions, and is also closely related to nicotinamide adenine
dinucleotide phosphate and the metabolic pathway of pentose
phosphate. Nrf2 may be critical for pain relief associated with
edema formation and possibly plays a major role in the effects of
LDRT, whereas direct functional effects of low-dose radiation on
the autonomic nervous system and nociception are likely to be
smaller. Conclusions. From 1905 to 1946, researchers published
the results of more than 15 clinical studies on the effectiveness
of radiotherapy for inflammatory lung diseases, which included
more than 850 patients and demonstrated the high therapeutic
effectiveness of radiation therapy in the indicated pathology. To-
day, there are 16 ongoing clinical trials in the world devoted to
the study of LDRT effectiveness in the treatment of patients with
COVID-19, in which 1,038 patients have already been involved.
The risk of radiation-induced lung and breast cancer in a 25-year-
old woman exposed to 1 Gy whole chest radiation may be as high
as 5.9 and 5.5 %, respectively.

Keywords: radiation therapy; low-dose radiation therapy;
COVID-19; atypical pneumonia; inflammation; anti-inflam-
matory effect
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Is prone position a safe option for organ
at risk doses in breast radiotherapy?
Case report and literature review

Abstract. Adjuvant radiotherapy is essential for breast cancer patients, but its long-term complications are an
issue, especially for heart and lungs. We reported a 77-year-old female patient diagnosed with breast cancer and
treated with breast-conserving surgery and adjuvant radiotherapy. Patient has large, pendulous breast tissue and
she was simulated on either supine or prone positions. A prone mechanism was created by us using styrofoams and
abdominal prone bed because we don’t have breast prone bed in our clinic. Radiotherapy in prone position resulted
in a better heart and lung dosimetry without any compromising coverage. In conclusion, radiotherapy in prone
position is an effective method for breast cancer patients. So, which position and method will be preferred, should

be evaluated case by case.

Keywords: breast; breast neoplasms; radiotherapy; prone position

Introduction

The adjuvant radiotherapy (RT) is the standard ap-
proach for patients who is diagnosed as breast cancer and
undergone breast conserving surgery [1]. Survival expectan-
cy is very long for these patients. Based on SEER data sta-
tistics, S-year overall survival rates of localized and regional
disease are 99.1 and 86.1 %, respectively [2]. A post-radia-
tion 15-year analysis of patients who received radiotherapy
for breast cancer shows an important excess of non-breast-
cancer death [3]. The most underlying causes of non-breast-
cancer deaths is cardiac events, lung toxicity and lung cancer
thought to be secondary to RT [3]. Darby et al. also reported
that an increase of 1 Gy mean dose to the heart results in
a 7.4% relative increase the risks of major coronary events
[4]. Taylor et al. performed a systemic review and metanaly-
ses and they reported that a correlation between whole lung
doses and lung cancer incidence, whole heart doses and
cardiac mortality [5]. In according to that the likelihood of
long-term radiotherapy side effects is relatively high. So, it’s
important to save of organs at risk (OAR) and reduce long
term toxicities of radiotherapy for this group of patients. But
sometimes adjuvant radiotherapy planning and treating pa-
tients in a safe way for OAR is a compelling issue especially
for some patients who has needs regional lymphatic area ir-
radiation and has a large breast volume. For such cases the
radiotherapy in the prone position may be preferred. In this

case report we compared the dose volume histogram (DVH)
parameters of two different plans in the supine and prone
positions for same patient who has diagnosed as breast can-
cer with a large breast volume.

Case report

77-year-old female patient, upon noticing a hard mass a
17 x 15 mm malignant lesion in the upper outer quadrant of
the left breast was detected in the examinations performed
in an external center. Segmental mastectomy and axil-
lary lymph node dissection were performed on the patient.
While no invasive tumor was found in the breast preparate
on pathological examination; invasive ductal carcinoma
tumor metastasis positivity was detected in 2 of 16 lymph
nodes examined in the axilla. ER, PR and HER-2 positivity
was detected in hormone receptor examination. No residual
lesion was observed on postoperative examinations. The
patient who completed the adjuvant systemic therapy was
evaluated for adjuvant radiotherapy by us.

The patient was simulated in the supine position with GE
Discovery model CT with free breathing because of she was
incompetent for breath control on real-time position ma-
nagement system. The whole breast (WB), axillary region
and the supraclavicular lymphatic area (regional nodal irra-
diation — RNI) were determined as target volumes accor-
ding to RTOG contouring guideline [6]. Cardiac structures
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were delineated according to previously published guidelines
[7, 8]. While a dose of 50 Gy in 25 fractions was prescribed
to the entire target volume, a total of 60 Gy RT was deemed
appropriate in 5 additional fractions as a boost to the tumor
bed. The plan was studied with 6 MV energy using the inten-
sity modulated radiotherapy (IMRT) technique using Varian
Eclipse V15.6 treatment planning system. Since the left lung
and left anterior descending (LAD) artery doses were found
to be high in the plan evaluation (Fig. 1, Table 1).

Then, it was decided to reschedule the treatment plan
with new CT simulation in the prone position and styro-
foam are combined with a plaster were placed under the ab-
dominal prone bed with the left breast part empty (Fig. 2).

Abdominal prone bed was used to facilitate reprodu-
cibility and patient positioning. Due to the large breast vo-
lume in the prone position, the breast contacted the ground

Figure 1. Three dimensional im

and took a square shape (Fig. 2, 3). By the reason of large
target volume, double isocenters were studied. Volumetric
arc therapy (VMAT) plan was made because when working
with IMRT technique the dose coverage was not enough for
target volume and there were also doses of hot spots. In this
plan, a total of four partial arcs were used with the double
isocenter VMAT technique to better cover the planned tar-
get volume (PTV) of the prescribed dose and protect the or-
gan at risk (Fig. 4).

In addition to this the second simulation was carried
out in the prone position by raising our prone assembly one
more styrofoam layer (high-prone), allowing the breast to
take the shape of a drop, since the breast contacted the table
and took the square shape on first prone simulation (Fig. 2).
VMAT was studied on this CT in the same way. DVH pa-
rameters and dose distributions are available in Table 1.

ages of dose distribution V95%

(which corresponds to a volume that received at least 95 % of total prescribed dose) in supine position

Figure 2. Prone (A, C) and high-prone (B, D) apparatus.
It was built by placing an abdominal prone bed on one- or two-layer styrofoams
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Discussion and literature review

Radiotherapy in the prone position was tried in our pa-
tient with large-drooping breasts, incompatible with the
breath-hold method, and whose DVH parameters were not
good in the WB and RNI radiotherapy plan in the supine
position. In this way, radiotherapy plan resulted a better
LAD, heart and lung dosimetry as expected. If she could
make breath-hold it could be better, but she couldn’t. Even
the data about WB and RNI in prone position is limited and
mixed, our case showed that treatment on the prone posi-
tion may an option also in this group of patients like only
whole breast irradiation (WBI).

There are different breast prone beds in use [9]. Without
these bearings, an arrangement with foams can also be pro-
vided, as we do, so that the breast is moved away from the
chest wall by the effect of gravity. We did an apparatus made of
styrofoam by reason of the fact that don’t have a breast prone
bed in our clinic. The reason for using foam at two different
heights was the expectation of a change in coverage and ho-
mogeneity depending on the shape of breast. Using one sty-
rofoam was resulted the breast take square shape and had
straight surfaces. But on the other hand, when two Styrofoam
were used, the breast was in drop shape and ended up a worse
dose coverage and increased dose heterogeneity, probably due
to undulating and irregular surface of the breast.

Planning target volume was 2107, 2617 and 2584 cc;
breast volume was 1901, 2529 and 2388 cc in supine, prone
and high-prone positions, respectively. Probably, CTV is
larger in prone compared to supine position is related to
using tight bra in supine position to provide reproducibility
on every fraction and decrease set-up errors.

The standard preferred method during whole breast
radiotherapy is to cover the target volume with tangential
angles in the supine position. Coverage of the regional nodal
area is not enough with this conventional method. With the
growth of data on the limits of constraints and long-term
results for neighboring organs such as heart and lungs and
developing radiotherapy techniques such as IMRT and
VMAT, it has become important and possible to protect
neighboring organs while giving prescription doses to the
target volume. There are conflicting data on whether cardi-
ac outcomes after radiotherapy are related to dose of whole
heart or cardiac substructures. Currently, heart Dmean,
V10—20—40 Gy (heart volume receiving at least 10—20—
40 Gy); LAD Dmean, D0.1 cc (minimum doses received by
0.1 cc volumes), V15—30—40 Gy (LAD volume receiving at
least 15—30—40 Gy) valuesare among the most talked-about
constraints in terms of cardiac outcomes [10—13]. However,
it can be challenging to protect the heart and lungs, espe-
cially in left-sided patients with large and drooping breasts.
For this reason, there are suggestions to apply radiotherapy
with different techniques in different positions. The breast
radiotherapy in the prone position is the one of the sugges-
tions is believed to reduce heart and lung doses because of
the breast moves away from chest wall and neighboring or-
gans with the effect of gravity in this position.

Prone vs supine WBI

Research of breast radiotherapy in prone position has
started in 90s [12, 14]. Firstly tolerability and efficacy were
questioned, later dosimetric studies began for whole breast
irradiation and accelerated breast irradiation [15]. This re-

Figure 3. Three dimensional images of dose distribution V95% in prone position for square-shaped breast

.

Figure 4. Four dimensional images of dos distribution for drop-shaped (A)
and square-shaped (B) breast in prone position
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search demonstrated that dose homogeneity has better with
prone radiotherapy [12, 15].

Kurtman et al. has compared supine and prone breast
radiotherapy plan DVHs of five patients, and they saw
that prone position provide better pulmonary dosimetry
as statistically significant and heart dosimetry with no sig-
nificance [16]. Formenti et al. limited heart VI8 Gy <5 %
and ipsilateral lung V20 Gy < 10 % while delivering 40.5 Gy
in 15 fractions (fx) to the whole breast with an additional
concomitant boost of 7.5 Gy in 15 fx to the tumor bed in a
phase 1—2 trial which consist of 91 early stage breast cancer
patients [17].

But there are conflicting data on use prone position.
Chino et al. showed that the heart approached the chest wall
by an average of 19 mm by comparing the preoperative MR
images in the prone position with the planning CT images in
the supine position of 16 patients [18]. This result increased
the suspicion that the heart may remain in the tangential
area during radiotherapy in the prone position. In the New
York University (NYU) prone position experience, they at-
tributed the positional shift of the heart out of the thorax to
the “sinking” of the chest wall and breast below the breast
cavity due to axial rotation. They stated that if the patient’s

head is turned towards the treated side, this problem is
greatly limited [9].

Formenti et al. in the prospective study of NYU 05-181
reported that 85 % of the patients diagnosed with stage 1—2
breast cancer and undergoing adjuvant whole breast radio-
therapy had an average of 11 cc decrease for the heart vo-
lume in the treatment area with prone position compared
to supine position. While 69 % of patients with a breast
volume of < 750 cc benefited from the prone position, this
rate was reported as 96 and 99 %, respectively, in patients
with a breast volume of > 750 and > 1500 cc [19]. This result
suggested that RT in the prone position may be beneficial
not only in large breasts but also in small breasts. On the
contrary, Kirby et al. investigated comparative heart, LAD
and lung dosimetry in supine and prone position. They con-
cluded that breast volume > 1000 ml related with improved
cardiac dosimetry in the prone position for both of WBI and
partial breast irradiation (PBI) [20].

Mulliez et al. compared WBI in prone and supine po-
sitions on a randomized trial. A hundred left breast cancer
patients with breast cup size C or more were randomized for
radiotherapy in supine or prone position. Radiotherapy in
prone position resulted in improved dose coverage, better

Table 1. Comparing DVH parameters of different radiotherapy plans in prone and supine positions

OAR Supine Prone High-prone

PTV V95% (%) 97.3 95.5 79
CTV breast (ml) 1901 2529 2388
Spinal cord (Dmax) (Gy) 25.6 24.3 19.8
Heart (Dmean) (Gy) 10.5 6.7 9.1
— V10 (%) 38.3 16.4 30.9
— V20 (%) 8.6 4.6 8.2
— V25 (%) 5.3 2.7 4.9
— V40 (%) 0.9 0 0.8
Contralateral breast (mean) 3.7 5.2 4.3
Left lung (Dmean) (Gy) 111 8.9 10
— V5 (%) 69 1.7 58.6
— V10 (%) 37.6 29.8 36.2
— V20 (%) 15.5 15 12.8
Right lung (Dmean) (Gy) 4.8 2.8 3.6
— V5 (%) 36.5 17.8 25.8
— V10 (%) 7.4 0.5 2
— V20 (%) 0.1 0 0
Esophagus (Dmean) (Gy) 10.3 9.3 8.9
LAD (Dmean) (Gy) 28.6 15.2 11.9
— DO0.1 cc (Gy) 47.6 40.5 28.7
— V15 (%) 74.7 44.8 454
— V30 (%) 52.2 11.9 0
— V40 (%) 24.1 0 0
Brachial plexus (Dmax) (Gy) 491 53.5 39.6
Thyroid (Dmean) 27.9 30.7 34.8
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homogeneity index, lower acute toxicity, lower ipsilateral
lung and LAD dose, and lower statistically non-significant
heart and maximum LAD dose [21].

Similar to these results, in different studies which com-
pare left WBI plans in prone vs supine, one of them is met-
analysis, it was observed that the mean doses of heart and
lungs, regardless of breast volume, were significantly lower
with radiotherapy plan in the prone position, compared to
the supine position with free breathing [22—24]. Although
the results of prone RT in patients with small breast volume
are heterogeneous, a Korean prospective study showed that
prone seems to be a useful technique also in some of these
patients. With the comparison of the supine and prone do-

simetry values of 50 patients with a median breast volume of
269 ml, it was observed that the heart, LAD and lung doses
were significantly lower in the prone position, while the
prone position was beneficial for 32 of 50 patients [25]. On
the contrary, Wiirschmidt et al. assumed coronary artery in-
cidental doses of 46 early staged breast cancer (33 right- and
13 left-sided) patients, retrospectively, they reported that the
coronary arteries, except circumflex artery, received higher
dose in prone position compared to supine position which
statistically significant [26]. Prone vs supine WBI research
were summarized on Table 2.

In addition to the dosimetric advantage of prone RT,
another advantage that should be mentioned is the low ex-

Table 2. Studies comparing WBI in prone vs supine position

Do Effect on Effect Effect on
Study. vear Type of L/R Breast volume - t? o lung dosi- on heart LAD dosi-
v: ¥ study breast (n) (ml) (G p/fx) metry/ dosimetry/ metry/
y volume volume volume
Kurtman n =2: mo-
et al. [16], Retrtﬁ/sepec- 41 derate 50/25 Prone better Pro?ﬁ /gt)etter N/A
2003 n = 3: large
n=151: For R-sided: For R-sided:
<750 ml 195/200 N/A
Formenti n=175: rone better For L-sided:
etal. [19], Prospective | 200/200 > 750 and N/A p5 /900 N/D ’ 170/200 N/A
2009 < 1500 ml For L-sided: prone better,
n=74: NA 30/200 su-
> 1500 ml pine better
Varga et al. Prospective
[29], 2009 randomized 34/27 N/A 50 Prone better N/D N/A
For 19/30 For 19/30
n=14: WBI and WBI and
< 500 ml 7/30 PBI 7/30 PBI
Kirby et al. n=29: prone better | prone better
[20], 2010 80735 | 5001000 ml 50/25 | Prone better | "', "g130" | T For g/30
n=22: WBI and WBI and
> 1000 ml 19/30 PBI 19/30 PBI
supine better | supine better
. 40.5/15 + For L-sided:
Lymberis
. 60 % SIB 0.5/fx 46/53 prone
S’B ?Iz [23], Prospective 53/47 > 750 ml (tumor bed Prone better better, 7/53 N/A
boost) supine better
. . 40.05/15 +
Mulliez et al. | Prospective Prone better
; 60/40 >cup C 10/4 (tumor | Prone better Prone better
[21], 2013 randomized bed boost) (N/S)
. . R — 1804 ml L —> N/D
Wiirschmidt . .
Retrospec- (M) 50.4/28 + R — supine Supine
SE)?IA; (26, tive 3313 L — 1500 ml boost Prone better better (mean better
(M) 0.2 Gy D)
Saini et al. Retrospec-
[22], 2018 tive 33/0 654 ml (S) (M) 46.52/16 Prone better | Prone better | Prone better
32/50 prone n=32:
Chung et al. . . better prone better
[25], 2019 Prospective 50/0 Median 269 ml 50/25 Prone better 18/50 supine | n = 18: su-
better pine better
Fargier-Bo- o .
chaton et al. Retrt(iz/sepec- 0/151 1 g)oé’ r?l N/A Prone better SUDTeer bet- N/A
[30], 2022

Notes: hereafter: N/A — not available; N/D — no difference; N/S — no significance; M — mean; S — supine; P —
prone; SIB — simultaneous integrated boost.
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pected skin toxicity and good cosmetic outcomes [21, 27].
A randomized trial recently published have demonstrated
that the desquamation could be lower with treatment in the
prone position in patients with large breast size [28]. It is
related to decreased skin folds of the breast and more in the
prone position.

Prone vs supine WBI + RNI

Although the data on WBI and RNI in the prone posi-
tion are scarce, the results of the current publications are
in line with the results of WBI. Traditional tangential-two
fields 3D CRT plans are not enough to cover regional lym-
phatic area, but if advanced radiotherapy techniques like
IMRT/VMAT are used it can cover the breast and regional
nodal areas with acceptable uniformity, reduce the doses of
neighbored organs with heterogeneous results for heart [31—
37] (Table 3). Kainz et al. showed that helical tomotherapy
to prone breast can simultaneously cover the entire ipsila-
teral breast and the regional lymph nodes with an acceptable
dose uniformity without increasing OAR doses by remarking
of mean left heart dose is 8.7 £ 1.3 Gy [31]. They procured
patient’s position by using styrofoams like us. In a feasibility
prospective trial conducted by Shin et al., it was found that
to be safe in terms of acute and late radiation toxicity with
35 months median follow up time for 69 patients. They also
did dosimetric comparison between supine and prone plans
and they saw that heart V5 Gy and lung V10 Gy results were
lower for prone position statistically significant. Deseyne
et al. compared five breast cancer patients’ WBI + RNI ra-
diotherapy plans by using VMAT technique in supine and
prone positions. For lung, contralateral breast and thyroid
gland significant dose differences were seen, they favored
the prone position. While they could not find any significant
difference in terms of heart dosimetry, they also remarked
that patients’ breast volume was below 1000 cc [32]. In a

retrospective study which conducted by Speleers et al. has
shown that lung, LAD and thyroid gland dosimetry was
statistically significantly better regional lymph node radio-
therapy in prone then in supine position. Mean heart dose
was better in prone RT but nonsignificant [34].

Prone free-breathing vs supine deep inspiration
breath hold

With developing respiratory monitoring systems, breast
radiotherapy application with deep inspiration breath hold
(DIBH) method in patients compatible by protecting the
heart and lungs came to the fore. Downward displacement
of the diaphragm with deep inspiration, and posterior dis-
placement of the heart away from the target volume with the
increase in lung volume, reduces the heart dose with breath-
hold in the right breast as in left breast radiotherapy [38]. In
studies comparing free breathing in the prone position and
DIBH, there are data showing that cardiac doses are sig-
nificantly lower with DIBH, the prone position technique
is advantageous in terms of lung doses in every way. But in
cases with large breast volume, cardiac dosimetry is better
with radiotherapy in the prone position [39—41]. According
to a prospective trial in 2020, for 34 patients who treated
with adjuvant left WBI, they saw that mean lung doses and
the risk of lung cancer mortality risk significantly lower with
prone positioning then DIBH in supine positioning. But
there isn’t any difference for absolute risk of death from
ischemic heart disease [42] (Table 4). On the contrary, in a
randomized trial, even in patients with large breast volume,
DIBH in supine position was more advantageous in terms
of cardiac dosimetry than radiotherapy in the prone posi-
tion [43]. Based on some of these data, in 2019, DEGRO
recommendations for heart-protective RT techniques for
breast cancer patients were published. In this article, it was
pointed out that the studies for breast RT in the prone po-

Table 3. Studies comparing WBI + RNI in prone vs supine position

Effect on Effect Effect on
Study, Type of | L/R breast ‘,Borﬁan‘:‘; 22? t’i)cl;?\- Nodal lung do- on heart LAD do-
years study (n) (ml) (G p/fx) coverage | simetry/ | dosimetry/| simetry/
y volume volume volume
Gielda 1376 (P)
otal [33], | FeMOSPeC-| g 1352 (S) 45 N/D prone N/D N/A
2011 (M)
3D — su-
Sethi et al. | Retrospec- 830(P) pine better Prone Prone
[35], 2012 tive 973 844(S) 5025 | “MRT - | better better N/A
N/D
Kainz et al. | Retrospec- Prone Prone
[31], 2012 tive 5/6 N/A 45 N/D better better N/A
40.5/15 +
Shin et al. Prospec- SIB 7.5/15 Prone Prone
[37], 2016 tive 82/37 NA | tumorbed | N/A better better N/A
boost
Deseyne
Retrospec- 477 ml (S) Prone
et al. [32], tive 5/0 (M) 40.05/15 N/D better N/D N/A
2017
Speleers
Retrospec- 496 ml (S) Prone Prone Prone
gg?lé [34], tive 10/0 (M) 40.05/15 N/D better better (NS) better
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Table 4. Studies comparing WBI in supine DIBH vs prone position

Effect Effect Effect
Breast Dose
Type of L/R breast L on lung on heart on LAD
S EEL study (n) VOIU('E‘?)("“) prisécr;&t)'o" dosimetry/ | dosimetry/ | dosimetry/
y volume volume volume
Verhoeven 672 (P)
et al. [39], Prospective 17117 50/25 Prone better | DIBH better | DIBH better
5014 650(S) (M)
Barttlett DIBH better | DIBH better
Prospective 1064 (P) For BV For BV
gg?l\é [43], randomized 34/0 1029(S) (M) 40/15 Prone better > 920 ml: > 920 ml:
prone better | prone better
Lin et al. .
[40], 2018 Prospective 16/0 575 (S) (M) 50/25 Prone better | DIBH better N/A
Saini et al. Retrospec-
[22], 2018 tive 33/0 654 (S) (M) 42.56/16 Prone better N/D N/D
Gerber et al. .
[41], 2020 Prospective 34/0 N/A 40.05-42.56 | Prone better N/D N/D
Yan et al. . 40.05-
[42], 2020 Prospective 34/0 N/A 40.50-42 56 Prone better N/D N/A
sition were heterogeneous and most of them made recom- References

mendations for patients with large breast volume. So, it was
stated that DIBH technique was the best cardiac protective
method among breath-tracked RT methods [11].

Current studies on the prone RT are in the direction of
applying DIBH in the prone position. For left-sided breast
cancer patients, radiotherapy with DIBH on the prone posi-
tion is seen as a viable and effective option to reduce heart
doses for patients who are compatible [24, 44—46].

Although DIBH seems to be the optimal method with
all these results, it should be kept in mind that it requires pa-
tient compliance and special systems such as active breath-
ing coordinator or real-time position management with
their devices. Patients must hold their breath for a while with
the help of a spirometer or voluntarily. This may not be pos-
sible in every patient or every center. So, for patients who in-
appropriate for breath-hold, like our patient, and in centers
that don’t have breath control systems adjuvant prone breast
radiotherapy is an advantageous way to protect OAR.

On the other hand, prone position also has some disad-
vantages. One of these is in the prone position, set-up un-
certainty is more common [11, 26, 43, 47].This problem will
not preclude effective treatment using larger PTV margins
[9, 25]. Another, perhaps most important disadvantage that
prevents patients from receiving treatment in this position
is the difficulty in lying in this position for overweight and
mobility-restricted patients.

Conclusions

As a result, the adjuvant radiotherapy technique used
in breast cancer should be specially chosen considering the
compatibility and physical-anatomical characteristics of
each patient. Adjuvant radiotherapy in prone position for
breast cancer patients especially who has large breast vo-
lume is an effective way of reducing OAR doses. The equip-
ment we made for this purpose is cheap and easily available
all over the world.
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Y1 € NOAOIXKEHHSI A€XKAYM HA XXUBOTi 6€3NeYHNM AAS OPraHiB PU3NKY
npu NPOMeHeBin Tepanii MOAOYHOT 30A03U?
KAIHIYHMI BUNOAOK TQ OTASA AiTEepaTtypu

Pe3iome. An’roBantHa mpoMeHeBa Teparis € BaXJIMBOIO y XBO-
pYX Ha pak MOJIOUHOI 3aJ03U, OAHAK ii JOBFOCTPOKOBI yCKJIa/-
HEHHS € TIpo0JIeMOI0, 0COOIMBO TSI ceplisl Ta JereHiB. OmucaHo
BUITAIOK PaKy B 77-piyHOi MallieHTKH, SKili BUKOHAHO oOIlepa-
1iro 3i 30epekeHHs rpyaeii Ta aj’toBaHTHY IPOMEHEBY Tepalliio.
ZKinka mMaia BeJMKi BiIBHUCII TKAHWHU MOJIOYHOI 3aJI03U, TOMY
KOMIT'I0TepHY ToMorpadiio IIpoBeAeHO B TTOJIOXEHHI JeXaun Ha
JKMBOTiI @00 Ha criuHi. OCKiIbKY B Hallliil KJIiHilli He OyJ10 Creli-
aJIbHOTO MPUCTPOIO, 33 JOMTOMOTO0 OJI0KIB i3 MIHOMOIICTUPOITY Ta

JIiXKKa 3 HAXWJIOM MU PO3pOOMIM MeXaHi3M Ul TTPOBEIEHHSI pa-
nioTepartii B TIOJIOXKEHHI TTaIliEHTKY JIeXKaul Ha KUBOTI. 3aBIsSIKI
LIbOMY 3HUXXYETBCS TIPOMEHEBE HaBaHTaXKEHHsI Ha Ceplie Ta Jiere-
Hi, 6€3 IIKOIU 1JIs 30HU OXOIUIeHHsI. TaKuM YMHOM, paaioTepartis
B ITOJIOXKEHHI JieXkauu € e(peKTUBHUM METOJIOM Y MalliEHTOK i3 pa-
KOM MOJIOYHOI 3aJT031, TOMY B KOXKHOMY BUITAJIKy CJIi/T OLliHIOBa-
TH, SIKUM TTOJIOXKEHHIO Ta METOLY Oy/ie BiTaHO TiepeBary.
Ki104oBi cj10Ba: MonouHa 3am03a; HOBOYTBOPEHHS MOJIOUHOT
3J1031; TIPOMEHEeBa Tepartisi; TOJOKEeHHS JieXXauu Ha XKUBOTI
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MpodiAaKTUKA TA AIKYBAHHS nepudeprnyHoi Henponarii,
IHAYKOBCOHOI XiMmioTepani€to
(OrAgA AiTepaTtypm)

Pestome. Ilepugpepuuna neiiponamia (ITH), cnpuuunena ximiomepanicio, € nowupenum nodiuHuM egexmom
mepanii paky, AKuil Modyce Mamu 2AUOOKULl 8NAUE HA AKICMb JCUMMs Mma suxcueants. Yacmoma 6UHUKHEHHS
ITH 3anexcums 6i0 ximiomepaneemuurozo 3acody, do3u ma mpusasocmi enaugy. Haituacmiwe 3acobamu, wo
inoyxyroms ITH, € npenapamu naamunu, 0cooau80 YUCHAAMUH [ OKCANINAAMUN, MAKCAHU MA anKaioiou 6apein-
Ky. 3aeosku ycnixam npomunyxXauHHoi mepanii o4ikyemscs, w0 KinbKicmo UAIKY8AHUX NAUIEHMIE 3pocmamu-
me. Omouce, mpueana HelipoMoKCUMHICIY € 8ANCAUBOI) NPOOAEMOIO 0451 0CIO, W0 OMPUMYBANU MAKe NiKYB8AHHS,
00004U80 3 NPUBOIAy PaKy MOAOHHOI 3a103u ma/abo moecmoi kuwku. Kpim moeo, nepughepuuna uveiiponamis,
iHdyKosaHa Ximiomepanier, Moxyce He2AMuUeHO GNAUGAMU HA Pe3yAbMmamu NiKY8aHHs uepe3 UMYUEHY 3MIHY
dosu ma/abo nepeduacre npunurenHs aikysanns. OOHak, He3gadxcarouu Ha 3HayHy nowtupenicms, [TH wacmo
diaeHocmyembcs [ AIKyembcest He3a008inbHO. Y ybomy 0ensdi 6yde poseasHymo ichyro4i memoou npopitaKmuxu
ma aiKysanHs nepughepuuroi Hetiponamii, iHOyKoeaHoi Ximionpenapamamu.

KrouoBi cioBa: nepugpepuuna neiiponamis; kpiomepanis; komnpeciiina mepanis; dyaokcemui; 2abanesmu-

HOIOU; akynyHKmypa

Bctyn

Ilepudepuyna HeliponaTisi, iHIyKoBaHa XiMioTepa-
nieto (ITHIX), Moxe OyTH TSKKUM, TPUBAJIUM IMOOIYHUM
e(heKToM, CIPUYMHEHUM Pi3HOMaHITHUMM XiMioTepaneB-
TUYHUMM TIperapaTamMu, sIKi MOXYTb TTOIIKOIUTH CEHCOP-
Hi, PYXOBi, BereTaTMBHI 41 YyepenHi HepBU. [1pnbimn3Ho y
30—40 % xBOpUX Ha paK ITicJs HERPOTOKCUYHOI XiMioTe-
pariii po3BUBa€eTbcs nepudepuuHa Heviponaris [1]. Take
YCKJIQJIHEHHSI MOKe TIPU3BECTU 10 HeOakaHUX 3MiH 103U
Ta/abo TMepeayacHOro TPUIIMHEHHS XiMmioTepariii depe3
HEIepeHOCUMICTh JIiKyBaHHS. JlOBrOCTPOKOBI HACIiIKM
ITHIX mMoXyTh MaTU Cepiio3HMIA BIUIUB Ha SIKICTb XXUTTS i
BrxKMBaHHS [2]. OgHaK, He3BaXkalouu Ha 3HAYHY MOIIMpe-
HicTb, epudepryHa HelpomnaTis 4acTo 3aJUIIAETHCS He-
pO3IMi3HAaHUM, HEIOCTaTHbO MiarHOCTOBAaHUM i HemocTaT-
HBO JIIKOBAHUM CTaHOM.

[licnst yikyBaHHSI ajKajloigaMu OapBiHKY CITIOYaTKy
CIIOCTEPIraloThCsl CEHCOPHi CUMIITOMM. BiHKpUCTUH Yy
BUCOKMX J103aX TaKOX MOXE€ BUKJIMKATH MOTOPHY Heipo-
Mnartito, sKa TMPOSIBISIETbCS CUMETPUYHOIO JHUCTATBHOIO
CJIaOKICTIO HMKHIX KiHIIIBOK, 110 MPOTPECY€E 0 JBOCTO-
POHHBOTO OMYIIEHHS cTONU. HellpOTOKCUYHICTD ajikanoi-
Iy 0apBiHKY MOB’sI3aHa 3 TOPYILICHHSAM (QYHKIIII MiKpOTpY-

0O0YOK, 1110 MPU3BOAUTH A0 3YMUHKU MITO3Y, MOPYLIEHHS
AKCOHAJIbHOTO TPAHCITOPTY, TOKCUYHOTO BILJIMBY HA TAHTJIi1
JIOpCaIbHOTO KOPIiHIISI Ta CMEPTi aKCOHIB [3].

LucnnaTuH 3a3BUYaii BUKIIMKAE CEHCOPHY MOJiHEeH-
porarito BEJMKUX BOJOKOH i3 TOMITHOIO BTPaToOIO BiOpallii
Ta, 3PELITO, MPOIpioLeINLii, 0 MPU3BOAUTL 10 CEH-
copHoi arakcii. OKcamiriaTuH MoXe CIIPUIUHUTH TOCTPY
TPAH3UTOPHY HEMPOTOKCUUYHICTL uepe3 30—60 XBUIUH
riciist iHDY3ii, 1110 TPOSIBISIETCS CIIOHTAHHOIO OOJICHOIO
NIU3ECTE31€10, CIPUUYMHEHOI TUMYACOBOIO TiNep30ymin-
BICTIO HEpBiB, Ta XPOHIYHY HO30JIIMITYIOUY KyMYJSITUBHY
nepudepndHy Heliponariio. I[HIyKoBaHa IUIATUHOIO HEli-
POTOKCHYHICTh BUKJIMKAHa AeKiIbKOMa MeXaHi3MaMM I10-
IIKOMXKEHHsI, 30KpemMa Moaudikaliero TyOysaiHy, OJ0KYy-
BaHHSM 1OTO 30MpaHHs yepe3 JBOXeTallHe 3B sI3yBaHHS 3
GTP y GTP-ueHTpi TyOyiHy, epeXpecCHUM 3LIMBAHHSIM
JAHK i nepemkomxaHHsIM 11 BiTHOBJIEHHIO Ta perUliKallii,
aroIrTO30M HEUPOHIB y TAHIJIISIX CITMHHOTIO KOPIiHIIS Ta Mi-
TOXOHIPiaJIbHOIO AUC(HYHKIIIEI0, BUKIMKAHOIO OKMCHUM
cTtpecoM [3].

TakcaHu MOXyTb BUKJIMKATH CEHCOPHY HeWporiariio
BEJIMKUX i IpiOHMX BOJOKOH i3 ITOPYIIEHHSIM BiOpaliitHO1
YYTJUBOCTI Ta MPOIPIiOLEIIIil, AUCTAJIBHOIO MapecTe3i€lo,
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OHIMiHHSIM, TinecTe3ielo Ta 6osieM. TakcaHU € areHTamu,
10 CTabili3ylI0Th MiKpPOTPYOOUKHU, MEPEIIKOIKAKTh I10-
My KJITUH i KIITUHHOMY TPaHCITOPTY, 3aro0irarouu jie-
MHoJliMepu3allil Ta IPU3BOISIYN OO AUCTAJIBHOI CEHCOPHOI
nereHepaitii akcoHis [ 3].

V npoMy orJisami Oyme po3rJISTHYTO iCHYI0Ui METOIH IIPO-
GiTaKTUKY Ta JIKyBaHHS nepudepuIHoi HelponaTii, iH-
IyKOBAHOI XiMioIlperapaTaMu.

MpodirakTuka nepudpepudHoi
Heunponarii, IHAYKOBAHOI XimioTepanieto
Kpiorepanis

Y 1bOMy KOHTEKCTi KpioTeparni€lo BBaXXa€TbCS BUKO-
PUCTaHHS OXOJIOMKEHUX IIKAPIETOK i pyKaBUYOK 10, TTif
vac i micid iHdy3ii npemnapary. [lepeBaru Takoro crocooy
MiATBEPAXEH] JaHWMU TPOCIEKTUBHOTO TOCHIIKEHHS Y
40 >XiHOK 3 paKOM MOJIOYHOI 3aJ71031, SIKi IIIOTUXKHSI OTpU-
MyBaJIu TIaKJIiTaKces, HOCWIN 3aMOPOXEHI PyKaBUYKHU Ta
IIKApTeTKA Ha JOMiHAHTHIM CTOPOHI O, ITim 4Yac i micis
KOXHOI iHby3il (3araiom 90 xBunuH) [4]. CumnTomu Ha
CTOPOHi JIiKyBaHHsI MOPIiBHIOBAJIM 3 HEJIKOBAaHOIO CTO-
poHoto. [lepBUHHOIO KiHIIEBOIO TOUYKOIO OyJO 3HUKEHHS
TaKTWIbHUX BiIYYyTTiB, OLlIHEHE 3a MOIOMOIOI0 MOHOGI-
JJaMEHTHOTO TecTy 3eMMeca — BaliHiTeiiHa Mpu KymyJisi-
TUBHIif 1031 960 Mr/M2. BTOpWHHI pe3yjabraTé BKITHOYAIN
TePMOCEHCOPHUI NedilUT 3a OLIIHKOI KJIiHIil[MCTa 3a J10-
MOMOTo10 TepMocTuMyJisitopa Tipu 3 i 48 °C, cripuiiHATTS
BiOpaliii 3a noromoroo kameproHa 128 [i1 Ta HU3KY iHIINX
TecTiB. Cy0’€KTHBHI CUMNTOMM TaKOX OLIIHIOBAJIM 3a J0-
TIOMOTIOI0 OIMTYBaJbHUKA HEWpomaTii IS Iali€HTiB, y
SIKOMY OKpeMi IMYHKTH OLIiHIOBaIu SIK A (HeMae Heiipora-
1ii), B (M’sixa Heiipomnarist), C (ImoMmipHa Helipomaris, sika
He 3aBaka€ MOBCIKACHHIN mistmbHOCTI), D (momipHa Heii-
pomarisi, 110 NePelIKOMXKAE ITOBCIKICHHIN MisTbHOCTI)
a6o E (tsxka Helipomnarist). 3arajom 36 mali€HTiB OTpH-
MaJIM LiJIbOBY 103y MaKJIiTaKceJly Ta Oy MpoaHali30BaHi;
>KOZIEH He BUOYB uepe3 HelepeHOCUMICTh xojomay. [1oBino-
MJISIOCSI TIPO BipOTifHi BiIMiHHOCTI SIK /ISl 00’€KTUBHUX,
TaK i st cyo’ektuBHUX o3HaK [THIX. Ha koHTposbHii
cropoHi 81 1 64 % naiuieHTiB Mau 3HUKEHHST TAKTUJIBHUX
BiIuyTTiB y pyKax i Horax BimmosigmHo nipotu 28 i 25 % Ha
CTOPOHI BTpy4YaHHSI 32 OLIIHKOIO 32 JJOTIOMOTOIO TeCTy 3eM-
Mmeca — Bartamrelina. Ouinka cy0’€KTUBHUX CUMIITOMIB
TaKOX BKa3yBaja Ha MEHII Cepiio3Hy HeHpoIlaTiio Ha I0-
CJIiIKyBaHii cTropoHi (st pyk: 3 mpotu 42 %; niis cToIt: 3
npotu 36 %).

[Hie 6inbII MaciiTabHe JoCHiaKeHHs BKiaovyauto 180
naiieHTiB (1o 90 nmauieHTiB y A0CiIXKyBaHiil Ta KOHTPOJIb-
Hiif rpytri). 31 mamieHT (34 %) MPUITUHUB KpioTepariiro, To-
JIOBHUM YMHOM 4epe3 auckoMdopt. BogHouac naiiieHTH,
SIKi OTpUMYBaJIM KpioTeparito, Majayd MEHILe TaKUX CUMII-
TOMiB Heiporarii pyk, $IK MOKOJIOBaHHS, BTpaTa CWJIH,
0iJib, CyTOMU, Ta TIOBITOMJISUIM TIPO Kpallly SIKiCTh XXUTTSI Ta
Gi3nYHYy aKTUBHICTS [5].

B iHmomy nocnimkeHHi 79 OHKOTiHEKOJOTIYHUX Ma-
LIEHTOK, SIKi OTpUMYBAJIM XiMioTepallilo Ha OCHOBI Ia-
KJIliTaKkceny, Oyau BUIIQAKOBMM YMHOM pPO3MOAiIEHI Ha
XOJIOMOBY Tepariio (3aMOPOXEHI PYKaBUYKH/IIKAPIIETKU
3 XOJOMHUM KOMIIPECOM BCEpEeIMHi, OAsITHeHi Ha O0UBI
PYKU Ta 00MIBi HOTY, MOYMHAIOUM 3 15 XBUJIMH 10 i 0113b-

KO 15 XBWJIMH miciasg KOXHOI iH(Y3il makiiTakceny) Ta
KOHTPOJILHY TPYIly, y sIKiii Taka Tepartisi He pOBOAMIACS.
3axBOPIOBAHICTb i BIUTUB KpioTeparlii OLliHIOBaIM 3a 1010~
Moroto mkanu FACT/GOG-Neurotoxicity mia yac Kox-
HOTO LIMKJIy XiMioTepartii Ta IMijJ; 4ac CIIOCTEPEeXEeHHS yepes3
1 micsup miciisg 3aBepliueHHs XximioTeparii [6]. Bysio Buss-
JICHO 3HAYHY Pi3HMIIIO B YaCTOTi HelipoIaTii, MOYMHAIYN
3 TIePIIOTO LUKy Teparlii, sKa BKa3aja Ha mepeBary Kpio-
Teparlii; mepeBaru 30UIbIIYBAIUCh 3 KOXHUM HACTYITHUM
LIMKJIOM JIiKyBaHHS (3arajbHa 4acToTa OyIdb-sSIKOTO CTyIe-
Hs1 nepudepuyHOi Helporarii 111 TOCIiIKyBaHOI ITpynu
ITOPiBHSIHO 3 KOHTpoJbHOW0 48,7 mpotu 100 %). Yepes
MiCsI1Ib MiCJISI 3aBEepIIeHHS XiMioTepallii 3arajlbHa 4acToTa
HeliponaTiii Oyab-sSIKOTO CTYIEHSI 3HU3UIACs Y JOCIIIXKY-
BaHill IpyIli, aje 3aJMIIWIacs TaKOIO X Yy KOHTPOJBHIl
rpymi (26 ipotu 100 %). Y BCi MOMEHTH 4Yacy MOKa3HU-
ku FACT/GOG-Neurotoxicity Oysu 3Ha4HO KpalllUMU B
Tpymi JiKyBaHHS. YoTHpy mamie HTKY IIPUITMHUIN KpioTe-
pamito yepe3 Oiib, aje iHIINUX iCTOTHUX MOOIYHMX e(PeKTiB
Teparii He OyJIo.

Ha BingMmiHy Big HaBeAeHUX BUILE TOCTIIXKEHb, SIKi IPH-
IyCKaloTh, 1110 KpioTeparis € MepCHeKTUBHOIO TEXHOJIOTI-
€10, sIKa JOCUTh J100pe MepeHoCcuIacs, Y ABOX iHIIMX 10-
CIiIXKEHHsIX OyJo 3a3HauyeHo, IO KpioTepamisl HagaBajia
IMCcKOMGOPT 3HAYHIM KiJTbKOCTI TALiEHTIB, 11O TPU3BOIN-
JIO IO BiZIMOBM BiJIl y9acTi y JTOCTiIKeHHi, i He Oyia epek-
TUBHOIO JIJIsI 3HUKEHHST TMOBIpHOCTI pO3BUTKY HeliponaTii
[7, 8]. OnHieto 3 MpUYMH MOXYTh OyTH Pi3Hi crocodu 3a-
CTOCYBaHHS KpioTepartii B pi3HUX JOCITiIKEeHHSIX.

KowmnpeciviHa repanis

V HeBenukomy gociimkenHi 11 ¢a3u BuBYaIM HOCIH-
HSI XipypriuyHUX pyKaBMYOK, MEHIINX Ha OAUH po3Mip (1o
JIBi pyKaBUYKHU Ha PYKY), 3 METOIO 3MEHIIIEHHSI KPOBOTO-
Ky Ha OfiHi# pyui mpotsiroM 90 xBWJIKH y 42 Malli€HTiB, sKi
oTpuMyBain Habmakmitakcen [9]. Ha pyui y nmoasiiiHiit py-
KaBMULIi BUSIBJISIIACh MTOMipHillia Helipornaris (3a OLliHKOO
3a 1mKajnow CTCAE ta cy0’€KTMBHMM OMUTYBaJbHUKOM
HEMPOTOKCUYHOCTI TalliEHTa) MOPIiBHSIHO 3 iHIIIOK PYKOIO
(13,8 %). KoaHux MOGIYHKMX SIBUIL, BKIIOYHO 3 HErepe-
HOCHUMICTIO KOMIIpecii abo MIKipHUMU pO3JiajaMu, CIIpU-
YMHEHUX BUKOPUCTAHHSIM PYKaBUYOK, HE CIIOCTepiraaocs.

KopucHicTs moegHaHHS KpioTepallii Ta KOMIIPeCiiiHO1
Tepamii OLIIHIOBAJIM B Ay:K€ HEBEJIMKOMY MOCIIIKEHHi 3
OJIHI€I0 TPYIIOI0 3a yyacTio 13 malieHTiB. ABTOpP IOPiBHSIB
naHi nux 13 mauieHTiB 3 ganuMu 20 malieHTIiB, SKi Opaau
y4acTb y IonepeaHboMY JOCTiIKeHHi, IPOBEACHOMY TUMU
K JOCHIIHUKAMM, SIKMX JIIKYBaJd 3a JOMIOMOTIOI0 Oe3re-
PepBHOI TiMmoTepMil HAa OAHIM HWXKHIM KiHUiBLi, TOMdi SIK
iHIIIa HWKHS KiHLiBKa ciyxuia KoHtposiem [10]. KiHiis-
KU, TiJmaHi KoOMOiHOBaHOMY JIiKyBaHHIO, BUSIBUIIUCH Kpa-
IIMMU, HIXK KiHIIIBKY, SKi MiIaBaCcs MOHOTEpATTil.

Y  HemongaBHO  omMyOJIiKOBAaHOMY  JTOCIHiTXEHHI
CONTROL 100 mamienTaM, sIKi OTpAUMYBaJIM MaKJIiTaKCel,
IIPOBOIWIIN KpioTepalliro KiHIiBOK, KOMIIPECiiiHy Tepalliio
abo He 3acTtocoByBanu Hi Te, Hi iHme (NCT03873272). ¥V
MOMNepPeaAHbOMY 3BiTi, MPENCTaBICHOMY Ha CHUMIIO3iyMi
3 MUTaHb paKy MOJIOYHOI 3ao3u B CaH-AHTOHiIO B 2021
polii, rpymna KpioTeparii mokasaja Tiplili pe3yJabTaTh, HixX
IIBi iHIII TPYIM, SIK 3 TOUKU 30pY TOKCUYHOCTI npodinak-
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TUYHOTO TiIXOMy, TaK i 1100 KiJIbKOCTi mepudepuuHux
HelpomnaTiii, 10 pO3BUHYJIUCH Y MALIiEHTIB.

ITpumitHo, mo HaBecHi 2022 poky NCI cxBanuB Kii-
HiuHe BunpoOyBaHHs 111 dasu, npoenene ALLIANCE/
SWOG, y KoMy Ialli€HTiB, 110 OTPUMYIOTh TaKCaH, paH-
IOMi3yBaJd B OOHY 3 TPhOX T'PYIl: KOMIIpECiliHA Tepartis,
KOMOiHOBaHa KOMIIpecCis Ta KpioTeparris a00 KOHTpOJIbHA
rpyna (the STOP CIPN trial, SWOG 2205). Lle nociaxeH-
Hs, sIKe Illeé He BiIKpUTO IJIsI PEeKPYTYBaHHs IIalli€HTIB,
MO€ BU3HAYUTHU CIPABXHIO KOPUCTb TAKOTO MiAXOTY.

Di3nyHi HABOHTA)KEHHS

PannoMizoBaHe KOHTPOJIbOBaHE AOCIIIKEHHS BKIIIO-
yayio 61 marieHTa, 110 MPOXOAWIN XiMiOTepaITilo 3 TPUBO-
my JiMboMHU i Oy BUTMIAJIKOBUM YMHOM pO3MOJiieHi abo
y Ipymy, sika OTpUMYyBaJia JIMIIE XimioTepariito, abo y rpy-
Iy, sIKa BKJTIoYasia 36-THXKHEBUIT CEHCOMOTOPHUI TPEHIHT,
TpeHyBaHHsI Ha BUTPUBAIICTD i CHJIOBI TpeHYBaHHS OBivi
Ha TvKneHb. OTprUMaHi pe3yiabTaTi MoKa3aiu, 1o Qi3uyHi
BIIpaBU MOB’s13aHi 31 3HAYHUM IOJIIIIEHHSIM SKOCTi XKUTTSI
(rIepBMHHA KiHIIEBa TOUKA), 3HAYHUM 3HIKEHHSIM IJIM00-
KOI YyTJIMBOCTI, MOB’s13aHO1 3 MeprupepuIHOI0 Hellpomnari-
€10 (OLIiHIOBAJIOCS KJIiHILIMCTOM IIUISIXOM CJIiIIOTO 3aCTOCY-
BaHHsI KaMepTOHa N0 TIocHedaJlaHToBOI Ta MeAialbHOl
KiCTOUYKM), a TAKOXK KpallluM piBHeM (PiZUYHOT aKTUBHOCTI
Ta piBHOBaru [11].

IMoTeHuiitHa KOpUCTh Bin (i3MUHUX BIpaB ISl 3a10-
OiraHHs repucdepryHiil Heiporarii abo ii MmoM’sIKIIeHHs
TakoX Oyjia 3alpoIrioHOBaHa Y BTOPUHHOMY aHaJjli3i Oara-
ToueHTpoBoro pocmimkeHus 111 ¢asu, y skomy 619 xBo-
pux Oyay BUITAIKOBMM YMHOM PO3IIOMIJICHI HAa THUX, XTO
OTPHUMYBaB XiMioTepamilo 3i CTaHZApPTHOIO IIPOrpaMoIo
¢iznuHux Brpas abo 6e3 Hei (EXCAP; innuBigyaabHa 1mo-
MipHO iHTEHCHMBHA IOMAIIIHS IIECTUTHXKHEBA IIPOrpecuBHA
xoapba Ta mporpama BripaB 3 onopom) [12]. I[epBuHHOIO
KiHIIEBOIO TOYKOIO OCHOBHOTO AOCJIIXEHHs Oyjla BTOMa;
pe3ynbraTy e He onybsikosaHi. [Ipore aHani3 miarpynu
3 355 mailieHTiB, 3aJlydeHUX J0 LbOTO mociimkeHHs (185
OTPUMYBAJIM TiUIBKM XiMioTeparito, a 170 orpumyBanu i-
3WYHI BIIpaBU TUTIOC XiMiOTepartito), BUBYAB BILIUB (i3uy-
HUX BIpaB Ha Helipormariio. CTymiHb Heipomarii OIiHIo-
BaJIM 3a TOBIJIOMJICHHSIMU TIAIiEHTIB MPO iHTEHCUBHICTb
OHIMIHHSI Ta IMOKOJIIOBaHHS, a TAKOX BiMUyTTs Taps4oro/
XOJIOOHOTO B pyKax abo Horax, BUMipIOBaHi 3a IIKaJI0IO Bifl
0 (Hemae mpo0GieM) 1o 10 (Haiiripiiie, HaCKiJIbKY BU MOXKe-
Te co0i ysIBUTH). 3riIHO 3 UMMU HECTaHAAPTHUMM METO-
JNaMU OLiIHKY HEMPOTOKCUYHOCTI, (bi3WUHi BIIpaBU 3HAYHO
3HWKYBAJIW MPOSIBU HEUpOIIaTii y Mali€HTiB, SIKi OTpUMY-
BaJIM aJIKaJIoinyd OapBiHKY, IUIaTUHY abo TaKCaHU; aje KO-
PUCTD, 3maBajiocs, Oyina oOMexXeHa JIITHIMU JTIOAbMU. AB-
TOPH TIOCTYJIIOBAJIM, 1110 BiICYTHICTh BIUIMBY Ha MOJIOAMX
JIofielt Moxe OyTH TIOB’si3aHa 3 MOTpedOoI0 Y BUIILIN «103i»
(bi3uuHUX BIpaB, HEOOXIMHUX MJIs1 3aTIO0ITaHHST PO3BUTKY
nepudepnIHOi Heilpomartii y MOJIOAIINX, CTPYHKIIINX i
OUTBIII MiATOTOBICHUX JIOICH.

BiramiH D

Xoya HeMa€ MPOCHEKTUBHUX OOCiIXKEeHb, sIKi 0 mepe-
BipsiiM, 4M 3amobirae po3BUTKY HelpomaTii, OB’ sI3aHoi 3
nakjiTakceaoM, BBelIeHHs BiTamiHy D, aje mexijibka mo-

CJIiIKEHb IMiATBEPIKYIOTh TOUKY 30DY, 1110 HU3bKUIi PiBEHb
BiTaminy D e ¢akropom pusuky [13]. ¥ momnepenHboMy
3BiTi PeTPOCHEKTUBHOIO aHaIi3y HaHuX gociimkeHHs 111
dazu SWOG0221, y sikoMy MOpiBHIOBAJINCS Pi3HI peXUMU
JIIKyBaHHSI MaKJIiTaKCEJIOM Yy MAlli€HTIB i3 paHHBOIO CTali-
€10 paKy MOJIOUHOI 3a103u, 169 i3 1116 mauienTiB (15,1 %)
Majiu repudepuuHy Heiipomnariio, a 376 (33,7 %) manu ne-
it Bitaminy D (Bu3HayaeThbes SIK piBeHb < 20 HI/MI).
Hedinut Bitaminy D OyB moB’si3aHuUil 3 OUIbII BUCOKMM
PU3HMKOM PO3BUTKY Heiipomarii (19,3 mpotu 13,0 %). Pe-
3yJbTaTy Oy/u 11e OibIll BpaxkarouMMU Cepel YOPHOIIKi-
pux amepukaHiiB. [TopiBHSIHO 3 OLTMMU aMepUKaHLSIMU
BOHM vacrTillle cTpaxnanu Bia aediuurty Bitaminy D (78
npotu 29 %) i Manu Gibllle HixX YABiUi BUILINI pU3UK TTe-
pudepryHOi CEHCOpHOI Helporarii, MoB’sI3aHO01 3 MaKJIi-
takcesoMm (29,3 nmporu 13,3 %, OR 2,66, p < 0,001). Kopek-
1ist nediuuty Bitaminy D 3MeHIuMIa, ajne He BUKITIOUYMIA
BUIIMI PU3UK HEHPOIIATii y YOPHOIIKIpUX aMEePUKAHIIIB.

AiKyBOHHS nepudepudHOi Henponarii,
iHAYKOBQHOI XimioTepanieto
AyAOKCeTUH

KopucTtb nmynokceTuHy crioyaTky Oysia IpoaeMOHCTPO-
BaHa B 0araToLiEHTPOBOMY TMONBIHHOMY CIiMOMYy TMepe-
XPECHOMY JIOC/i/IKEeHHI, y SIkoMy OpaB y4acTb 231 nauieHT
i3 OoJlicHOIO MepudepuyHO0 HeliporaTielo, MoB’sI3aHOI0
i3 3aCTOCYBaHHSIM TaKcaHiB abo matuHu (59 % 1oB’si3aHi
i3 oKcajiniIaTMHOM) i TpUHAMHI 1-M CTyIeHeM CeHCop-
HOI Heiiporarii Ta cepeaHiM TMokKa3HUKOM Oojo > 4/10,
10 30epiraBcsg IPOTSTOM TPHOX i OibIIe MICAILIB IIpU
cTabiTbHOMY 3acTOCyBaHHi aHambreTwkiB [14]. IlamieH-
TH Oy/JIY BUMNAAKOBMM YMHOM PO3IOAiICHI HA TPYIH, IO
OTPUMYBaJIM IyJToKceTUH (30 MT LIOAHS IIPOTSATOM OIHOTO
THXKHS, TIOTiM 60 MT IIOIHSI TPOTSITOM YOTUPHOX JOIATKO-
BUX TWXXHIB) a00 maue6o. [Toka3Huk 600 BUMiploBaB-
cs1 IIOTHXXHS 3a KOpoTKoio (opmoro Brief Pain Inventory
(BPI-SF); iHwIi KiHIIEBi TOUKU BKJIIOYAIN SIKICTb KUTTS,
olliHeHY 3a migmkanow Functional Assessment of Cancer
Therapy-Gynecologic Oncology Group Neurotoxicity
(FACT-GOG NTX) ta QLQ-C30 €Bporieiicbkoi opraHi-
3auii 3 gochimkeHHs Ta gikyBaHHs paky (EORTC). ITicnsa
MePIINX I1’ITU TYDKHIB BimOyBCs mepion 3BY>KEHHS Ta BU-
BEIECHHS IMPOTITOM ABOX TVXKHIB, i BCi MALIIEHTH ITePeNIILITNI
Ha aJIbTepHATUBHE JIIKyBaHHSI.

Oco0u, sIKi OTpUMYBaJIM IYJOKCETUH IIPOTSTOM I10-
YaTKOBOIO IT'SITUTMKHEBOTO II€pPioy, Maju 3HAYHO Oilb-
1€ 3HMKEHHS cepeaHbOol oLiHKM 600 — Ha 1,06 (95% 1
0,72—1,40) mpotu 0,34 (95% A1 0,01—0,66) cepexn THX, XTO
OTpUMYBaB TuTare6o. 59 % TUX, XTO CITOYATKy OTPUMYBaB
JYTOKCETHH, MpoTh 38 % THUX, XTO CMOYATKy OTPUMYBaB
IUT1a1e00, TOBIIOMIWIN IIPO 3MEHILEHHS 00J1I0 OYIb-SIKOI0
mipoto. Kpim Toro, maitieHTH, paHIOMi30BaHi Ha TpUiiom
ITyJIOKCETUHY, TAKOX MaJIi OibIINIA CTYIiHb MOJIITILIeHHS
IMOKA3HUKIB (PYHKIIIOHAJIBHOCTI Ta SIKOCTi XUTTS; OiNIbIIIe
Mali€HTIB MOBIZOMIIM PO 3MEHIIIEHHS OHIMIiHHS Ta I10-
KoJifoBaHHS B cromax (41 mportu 23 %), mpore He B pyKax
(36 potu 34 %). [penapar noGpe MepeHOCUBCs, 63 3Ha-
YHUX BiIMiHHOCTEH Y TOKCMYHOCTI MixK JOCJIiTHOIO TPYIIOI0
Ta rpyrnoio miane6o. JocainHUIbKUI aHati3 y miarpymnax
IOKa3as, 1110 JTyJOKCETUH MOXe OyTH Oibll e(heKTUBHUM
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Nnpu HeWponarii, CIPUYMHEHINH OKCANITUIaTUHOM, aHiX
TakcaHaMU. Y OUIbII IMi3HbOMY JOCTiITHUIBKOMY aHali3i
MalieHTH 3 HeliponaTieto, Ki OTpUMYBaIN OKCaJiIJIaTUH
i Manu Kpamwuii 6a30BUil TOKA3HUK eMOLIIITHOTO (DYHKILi-
OHYBaHH$ (TOOTO 3 MEHIIIMMU O3HaKaMu TPUBOTU Ta Jie-
mnpecii), y 4 pa3u 4acTillle BiIIoBimaayd Ha JiKyBaHHS Iy-
JIOKCETUHOM.

B iHmomy gocmimxeHHi mamieHTIB paHAOMI3yBaJIU IS
npuiiomy BeHJIahaKCUHY, OyJI0KCeTUHY abo ruianebo [15].
CTyniHb KpaHiaJlbHOIr0, MOTOPHOTO, CEHCOPHOIO Ta He-
BPOIATUYHOTO OO0JII0 3HAUHO 3MEHIIUBCS B Ipynax BeHJia-
dakCcHUHY Ta IyJOKCETUHY, aje 1¢ 3HUKEHHSI Oy10 OiabIl
BUpaxkeHUM Yy rpyii nyiaokceTuny (P <0,05).

DisnyHi Bnpasn

Tpu HeBenuki BUIIPOOYBaHHS MiITBEPIKYIOTh TYMKY
Mpo Te, 1110 Hi3nyHi BIpaBU MOXYTb OyTH KOPUCHUMU LTSI
MALIi€HTIB i3 TeprpepUIHOI0 HeipOoIIaTielo, iHIyKOBaHOIO
ximiorepamieio. B omHoMy mociimkeHHi 45 nmawieHTiB Oy
paHIOMi30BaHi IJ1s1 3BUYaiiHOI Tepartii mpotu 10-TuKHeBOiI
JOMAIITHbOI IIPOTpaMy BIIpaB IIJis 3MillHEHHS M’sI3iB i 0a-
naHcyBaHHs [16]. ¥V rpyni ¢isuyHUX BIIpaB CIIOCTEPIraao-
Cs1 3HAUHE 3HWKEHHS MMOKAa3HMKiB HEHPOIIaTUYHOTro 00110
(p <0,0001) i monimnieHHs GYHKIIIOHATBHOI IKOCTi XKUTTSI
(p = 0,0002), sixocti xutts (p = 0,0003) i 3arajbHOTO CTA-
Hy 310poB’s (p = 0,004).

B iHIIOMY HeBeIMKOMY JOCITIIKEHHI MalliEHTH 3 MeTa-
CTaTUYHUM KOJIOPEKTaJTbHUM pakoM OyJiM paHI0Mi30BaHi
B KOHTPOJIbHY TPYMy OYiKyBaHHS Ta B TpyIy (ismuHuX
BIIPaB, BKJIIOYHO 3 TPEHYBAaHHSIMU Ha BUTPUBAJIICTh, OITip
i piBHOBary (2 pasu Ha TuxkaeHb 1o 60 xB) [17]. Heiipo-
MaTiio OLiHIOBAJIM 3a JOIIOMOrow onutyBaibHrKa FACT/
GOG-NTX. CuMnOToOMM TOTIPIIMIKMCSI Y KOHTPOJbHIM
TPYIIi, TOAi SIK y TUX, XTO BUKOHYBaB (bi3M4Hi BIIpaBU, I10-
JIMIIUIMCS.

Y nHactynmHoMmy mociimkeHHi 50 ocib, gKi 3aKiHUMIU
JIIKyBaHHS Ta CTpaXkIajau Ha repudepruyHy Heiporariio,
pPaHIOMI30BaHO y TPYIIM, 1110 BUKOHYBAJIM TPEHYBaHHS Ha
BUTPUBAJICTb Ta OajaHC, TIPOTU JIMIIIE TPEHYBaHb Ha BU-
TpuBaticTh [ 18]. TpeHyBaHHSI Ha BUTPUBAJIICTh 3MEHIITUIN
CEHCOPHiI CUMIITOMM B 000X Tpyrax, Xo4a HeipornaTisi He
OyJ1a OCHOBHUM PE3YJIbTaTOM.

AKYRyHKTYpPQ

JBa cucTeMaTUYHi OIJISIAN TiMIUIM TTPOTUJIEKHUX BU-
CHOBKIB.

Y 2019 poli cucTeMaTUYHU OMJISIA TPHOX KIIHIUHUX
nochimkeHb (203 mauieHTH) AiAIIOB BUCHOBKY, 1110 HEI0-
CTAaTHBO JIOKA3iB, 1100 PEKOMEHIYyBaTU aKyMyHKTYpPY ISt
JIiKyBaHHS niepudepudHoi Heitponatii [19].

BonmHowac Apyruit cMcTeMaTUYHUWI OTJISI i MeTaaHa-
JIi3 MIeCTW paHIOMi30BaHUX AOCIiIKeHb (360 maiieHTiB)
CTBEPIIKYE, IO aKyIMyHKTypa MpU3Besia 10 MOMipHUX I0-
JIITIIIeHb MMOKAa3HUKIB 000, OLIIHEHUX 32 CEPETHBOIO 3Mi-
HOIO B KOpoTkKiil (popmi onumcy 6omio (BPI-SF), Ta/abo
(YHKIIIOHAJIBHOI OILIIHKM HENPOTOKCUYHOCTI JIiKyBaHHS
paky (FACT-NTX) Bin BuxigHoro pisus (—1,21, 95% I
Bin —1,61 1o —0,82) [20].

TonoBHa npo6GieMa 1oJjsirae B Tomy, 1110 Opakye noope
MPOBENEHUX, PETETbHO KOHTPOJbOBAHUX BUIPOOYBaHb,

SIKi BKJIIOYAIU O KOHTPOJbHY Ipymny (DiKTUBHOI aKyMmyHK-
TypH, 110 HEOOXiTHO yepe3 BUpaKeHNi eeKT I1anedo K
AKYMYHKTYPHU, TaK i GPiKTUBHOT aKYMYHKTYpPU.

ToukoBu Macaxx i pepaekcoreparis

JIBa HEeBeIMKIi JOCIIMKEHHS i3 3aIy4eHHSIM IIPUOIN3HO
30 mauieHTiB OLiHIOBAIM ¢(PEKTUBHICTL pedieKcoTeparii
IIJIsI 3MEHILIEHHST CUMIITOMIB ITepu(epryHOl HelpomaTii.

B omHOMy mocaimkeHHi 3a y4acTiO MAIli€HTIB i3 KiJib-
KOMa JIoKaJjli3alisiMU MyXJIMH MOPiBHIOBAJIM peIeKCOJI0-
riYHMiA Macax CTOII JIBiui Ha JeHb MPOTAroM 20 XBUJIMH
YIPOJOBX LIECTU TUXHIB 31 CTAHIAPTHUM CTalliOHAPDHUM
JlikyBaHHSM [21]. ByJ10 BUSIBJIEHO MOJIIIILIEHHS] CEHCOPHOI
(byHk1ii, ane He 60110, TIOB’sI3aHOTO 3 Helipornarieto. [1po
Mo0GivHi eheKTH He TTOBITOMIISIOCS.

V napyromy HocCiiIKeHHi 3a yd4acTio 63 MmaiieHTiB i3 Ti-
HEKOJIOTIYHUM pPakoM TepeBipsUIocss caMOCTiiiHe TpoBe-
IeHHs pedieKcoTeparlii CTOI 3 apoMOTepalli€lo, TprUdi Ha
TYDKIEHD 110 15 XBUIMH Ha KOXHIii HO3i, 18 ceaHCIB mpo-
TATOM IIECTH THKHIB MOPIiBHSIHO 3 KOHTPOJIBHOIO TPYIOI0
[22]. HocnimkyBaHa Ipyna Maja 3HaYHO HIDKYMI piBEHb
CUMMTOMIB, 30Kpema 6ojto. [Ipo mobiuHi edpekTr He 1o-
BiIOMJISLIIOCS].

Teparnis ckpembéaepom

CkpeM0OJiep — IIpUCTPil, IKUii 3a0e3Ieuye crienndia-
HY JUUISI TTAIliEHTA eJIEKTPOILIKIPHY CTUMYJISLLIIO, € TIEPCTIEK-
TUBHMM JUIS1 JIIKyBaHHSI HeBporaTuyHoro Ooito. HepaH-
JIOMi30BaHi MiJIOTHI AOCIIIKEHHSI TTIOKa3yl0Th, 110 Tepartist
CKpeMOJIepOM MOXKe 3MEHIIWTH CHUMITOMU HEpoIaTii,
BUKJIMKAHOI XiMiOTepalli€lo, HaBiTh SIKIIO CUMIITOMU Ha-
sIBHI Oinbire HixX 1 pik. Ha ocHOBI 1inx BUInpoOyBaHb OyJ10
MPOBEICHO ABa IIPOCIEKTUBHI paHI0Mi30BaHi KJIiHiUHi BU-
MpoOyBaHHS /IS OLIIHKY TaKOTO MiAXOy.

Y nepmomy nociimkeHHi 50 mali€eHTIB i3 TOKOJIOBaH-
HSIM, CIIPUYMHEHUM IepudepruyHOI0 Heipomnarieto, abo
6osiemM > 4/10 npoTgarom npuHAiMHI TPbOX MiCSLIiB OyI1
BUMAJKOBMM YMHOM PO3MOMAiJICHI Ha Teparilo cKkpemoOJe-
POM TIPOTH YePE3LIKiPHOI eJIEKTPUIHOT CTUMYJISILIIT HEPBiB
(TENS) ynponosx nBox TvxHiB [23]. Pesynabratu, npo siki
TMOBiIOMJISIIN TIALLIEHTHA, BUKOPUCTOBYBAJIACS JJISI IIO/ICH-
HOTO BUMipIOBaHHS e(peKTUBHOCTI IIPOTSATOM ABOX TIKHIB
I yac Teparii Ta BOCbMM TWKHIB Imicist Hei. [lamieHTis,
SKi Many mpuHaiiMHiI 50-BiICOTKOBE 3aJOKyMEHTOBaHE
MOJIIMIIEHHS Bil IOYaTKOBOro piBHS 0010, OyJo BABiUi
Oinblue y rpymi Tepartii ckpemoiepoM (36—56 % mopiBHs-
HO 3 16—28 % y rpyni TENS). SIBHUX TOKCUYHUX eEeKTiB
He OyJ10.

3 iHII0ro OOKY, Apyre BUMPOOYBaHHS Tepallii cKpemo-
JIEpOM He BUSIBUJIO KJIiHIYHOI KOpuCTi [24]. 35 mauieHTiB
i3 TpuBasicTIO mepudepryHoi HeliponaTii OiblIe HixX 3
Mmicsiti, 607eM YK iHITMMU CUMNITOMaMu (TTOKOJIIOBAHHSI,
OHIMiHHS) i3 CEpeHbOIO 1IOACHHOIO OIIHKOIO 0OJII0 MPU-
HaiiMHi 4 3 10 Oyau BUNAZKOBMM YMHOM PO3MOIUICHI Ha
necath 30-XBWJIMHHMX CeaHCiB CKpeMOJIep-Teparlii Ha 1ep-
MaTOMU HaJl OOJIIOUMMMU IiIITHKAMU TIPOTU (PiKTUBHOTO JIi-
KyBaHHS Ha CIIMHI, SIK TpaBuio, Big L3 mo LS5 (w1t 6ot
B Horax) i Bix C5 mo C8 (m1s 6o1i0 B pyKax). [lepBuHHOIO
KiHIICBOIO TOUKOIO OYB «cepenHiii Oiib» uepe3 28 nHiB 3a
10-6anbHOMO 1IKaNI0K0 OLiHKK. He Oysio cyTTeBUX BinMiH-
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HocTell Mixx aBoma rpymamu Ha 10, 28, 60 a6o 90-it neHb
111010 cepeaHboro 6oJto, 6anis 3a BPI abo 3a MoTopHuMU
Tta ceHcopuumu TimgmkasaMu EORTC CIPN-20. Hesa-
JKaluM Ha Te, 1110 CIOCTepirajucs iHAUBIAyalbHi BiIIOBI I
i1 Yyac JiKyBaHHS CKpeMOiepoM, OiIbIIICTh 3 HUX 3HUKIIA
10 30-ro gust. OCHOBHUII aBTOP LILOTO IOCIIIKEHHS BBa-
JKae, 10 JIIKYBaHHST CKpeMOJiepoM OyJ10 TIPOBEIeHO HeI0-
CTaTHBO SIKiCHO, SIK MOTJIO O OyTH, i 1110 BIOCKOHAJIEHI ITim-
XOIIM 10 JIIKyBaHHS CKpeMOJIepOM MIiiiCHO Hadal0Th 3HAUHY
KOPUCTb.

TPULMKAIYHI QHTUAENPEeCAHTU

J1Ba HeBeJIMKi JOCIIIXKEHHS HE 3MOTJIM TTPOJEMOHCTPY-
BaTU KOPUCTh TPULIMKIIYHUX aHTUACTIPECAHTIB HOPTPUII-
TWIiHY Ta aMiTpUNTUIIHY 151 JTIKyBaHHSI HEBPOTIATUYHUX
CUMIITOMIB, CIIPMYMHEHMX XiMiOTepaIli€io.

Y paHgomizoBaHOMY MOJBITHOMY CJIiIIOMY Tepexpec-
HOMY JOCHTIIKeHHi 51 mamieHTa 3 HelipomaTi€lo, CIIpuin-
HEHOIO 1UCIJIATUHOM, BUMAAKOBUM YMHOM PO3MOIUIVIN
Ha JIIKyBaHHSI HOPTPUIITWIiHOM (IIiABUIIEHHS T03U 10 1Ii-
JIbOBO1 MakcuMaabHoi 100 Mr Ha aeHb) abo riauebo [25].
Yepe3 4oTUPU TUXKHIi, KOJU BiZOYBCS TUXKHEBUI Iepiof
BUBEIEHHS 3ac00y, MallieHTU MePerIuIM Ha aJlbTepHAaTUB-
He JIiKyBaHHSI. 3TiJIHO 3 OMUTYBaJTbHUKOM SIKOCTi JKUTTSI Ta
Bi3yaJIJbHUMM aHaJOTOBUMU ILIKaJaMU, He OyJIO CYTTEBUX
BiIMiHHOCTEI MiXX HOPTPUIITWIIHOM i IL1areoo.

TlepeBarn amiTpUNTUIIIHY TAaKOX HE BAAJIOCS TIPOIE-
MOHCTPYBATH B iHIIIOMY TTOJIBIHHOMY CJIIMIOMY JOCJIiIXKEeH -
Hi, y SKoMYy 44 TTallieHTH 3 HeiipoNaTUIHUMU CUMITTOMaMK
TsiKKocTi > 3/10 micnst nikyBaHHS alKayloiioM OapBiHKY,
MOXiTHUM TUIATUHU 200 TaKcaHOM OyJiv BUIMAJKOBUM YU-
HOM pO3IIOAiIeHI HAa HU3bKi J03W aMiTpUITWIIHY (IT0Yr-
Harouu 3 10 Mr Ha JeHb, 3 MiABUILEHHSIM 103U 10 50 Mr
Ha JeHb) [26]. EekTUBHICTh OLIiHIOBAIK 3a JIOIMOMOTOI0
orutyBaibHuKa EORTC QOL (EORTC-QLQ-C30) Ta ne-
peJIiKy CUMIITOMIB HEBPOMAaTUYHOIO 00t0. JocmimKkeHHs
OyJI0 mepeaYyacHo MpUMMHEHe Yyepe3 MoTraHruil Hadip; aMi-
TPUNTWUIIIH HE 3a0€3IMeUnB iCTOTHOI KOPUCTi JIsI CEHCOP-
HUX HEUPOITaTUUHUX CUMIITOMIB.

Fra6aneHTuHoiAn

HasgBHi moka3u paHooMi30BaHUX JTOCHIIKEHb HE ITiI-
TBEPIKYIOTh KOPUCTh Bim radameHTHHY abo mperabajtiHy
puY Helpomarii, iHIyKoBaHill XiMioTepari€ro, He3BaXalo-
Yy Ha ixHIO e(PeKTUBHICTh y JiKyBaHHI iHIINX (OpM Heli-
pomnarii.

IloTeH1iitHY KOpUCTh rabarneHTUHY OlIiHIOBaIU B I10-
NBITHOMY CJIiMOMY IJ1a11le00-KOHTPOJILOBAHOMY Mepexpec-
HOMY JOCJIIKEHHI, Y AKOMY Opasiu yyacTb 115 nauieHTiB i3
CUMIITOMaTUYHOIO HelipornaTi€eto 3 6ajaMu > 4 3a LIKaJIo0
6ommo Bix 0 mo 10 abo Heliporartielo > 1 3a IKaJIo0 HEUpPo-
nartii Big 0 go 3 [27]. [TauieHTn Oynn BUNaAKOBUM YMHOM
posnofisieHi Ha Teparilo radaneHTMHOM (IIiJIbOBa J103a
2700 Mr/neHsb y Tpu nipuitomun) ado miane6o. [licas mep-
WX IeCTH TUXKHIB Ta IMic/s ABOTMKHEBOTO Mepioay BU-
MUBaHHS BimOyBCsI Iepexia Ha aJbTepHATUBHE JIiKyBaHHSI.
EdexTuBHicTh O1IiHIOBaIN 3a JOIIOMOTI'OIO CEPEaHbOI OLIiH -
KM 00J110, SIKy MOBIiZOMJISIB MAlli€HT 3a AeHb, 3a JOIIOMO-
TOK0 YMCJIOBOI IIKAJIU Ta SIKICHOI 1IKaau HeBponatii Cxif-
Hoi KoonepatuBHOi oHKoJoriyHoi rpynu (ECOG). 3minun

TSIKKOCTi CUMIITOMIB OyJTM IMMOAIOHMMU B 000X Tpymax, TOxX
rabareHTHH He MPOAEMOHCTPYBAB KJIiHIYHO1 KOPHUCTi.

PeTpocriekTMBHMIT 3BIT BKJIIOYAaB ABiI MOCTIIOBHI KO-
TOPTU TIAIIEHTIB, $IKi OTPUMYBaIW TIOAIOHE JIiKYBaHHS
OKCAJIITUIATUHOM JIJISI METaCTaTUYHOTO KOJIOPEKTATbHOTO
paKky; olHa KOTOpTa OTpUMYyBaja rabareHTUH (MoyaTKoBa
nmo3a 300 MT Ha IeHb), 1100 cIIpoOyBaTH 3aIO0ITTH HEMPO-
martii, a inma — Hi [28]. [lo3y rabaneHTHHY 0yJ10 103BOJIEHO
30iapImuTH 10 600 Mr Tpuyi Ha geHb. Pesynsrati i€l po-
0O0TH ITOKa3aju, 1110 MOAIOHUI CTYIiHb HEMPOTOKCUIHOCTI
crocTepiraBcsi B 000X rpynax. ABTOpM IiMIIUIM BUCHOBKY,
110 rabarneHTUH He OyB KOPUCHUM 151 TPOGiTaKTUKK /JTi-
KyBaHHS$I HeMpOIIaTii, MOB’sI13aHOI 3 OKCATIMIATUHOM.

PanpomizoBaHe nopBiliHe cjiine rmianedo-KOHTPOJIbO-
BaHe MOCIIKEHHS 11 OLiHKM e(peKTUBHOCTI TperabdaJti-
Hy B NpodiJlaKTU1Ii/JiKyBaHHI TiepudepudHoi HeitponaTii
y MAaIliEHTIB i3 TPOTPECYOYMM KOJIOPEKTAIBHUM PaKoOM
OyJ10 TIPUMMHEHO JOCTPOKOBO, KOJU IIPOMIKHMII aHai3
BUSIBUB, 1110 YMOBHA 3[IaTHICTh BUSIBUTHU Pi3HUIIIO B TPYIIax
JIiKyBaHHSI OyJia HEAOCTAaTHBOIO, 1110 CBITUMTH PO HeeheK-
TUBHICTb TIperadanxiHy aas nmpodinakTuku/aikyBaHHs [29].
Xoya geTaai IbOro BUIIPOOYBaHHS HESICHi (HaHi He Oyiu
oIy0JIiKOBaHi), CX0Xe, 1110 BOHO 0YyJI0 po3p00JIeHO SIK IPo-
(inakTyHe BUNPOOYBAHHS Yy MAlliEHTIB, IKi MOYMHAIOTh
npuitMaTy okcairiatiH. OHaK SIKIIO He CITIOCTePIira€Th-
Csl 3HVDKEHHST YaCTOTH HeMpormarii 3a JOIMOMOTOI0 HeHpo-
MPOTEKTOPHOTO areHTa ITiJ Yac MpodilaAKTUIHOTO BUIIPO-
OyBaHHSI, TIperapart, HailiMoBipHillle, He Oy1e KOPUCHUM Y
JIIKyBaHHi.

Iammmiz 3BiT y 2013 pomwi Nihei Ta iH. TakoX OyB cTBOpe-
HUI1 Ha OCHOBI orJIs1ny KiliHigHOI mpakTuku [30]. ¥V mpomy
3BiTi OLIIHIOBAJIOCSI BUKOPUCTAHHS Mperadaniny y 27 maii-
€HTIB i3 HelpomaTi€lo, CIPUIMHEHOIO OKCATIILIaTUHOM, i
28 MmauieHTiB i3 HeliponaTi€lo, CIPUYMHEHOIO MaKIiTakce-
JIOM, i 1li Mali€HTU MOPiBHIOBAIMUCS 3 iHIIMMMU, SIKi OTpU-
MyBaJIM iHIII Iperapary, HiX rabareHTUHOIAU. 3arajioM
41 % mnauieHTiB i3 HelipomnaTi€lo, CIIPUINHEHOIO OKCaTi-
IJIATUHOM, 1 29 % mnauieHTiB i3 HeiponaTi€lo, CripuunHe-
HOIO TaKJIiTaKCeJIOM, Bi[IOBIIM Ha Tepariiio Tperabdati-
HOM, 1110 BU3HAYAETHCS 3MEHIIIEHHSIM HelipomaTii Ha OJUH
cryninb. Lle Oyno Kpaiie, HiXX y TTalli€HTIB, SIKi OTpUMYyBa-
JIM TIperapaTu, He IMoB’s3aHi 3 mperabaninom (10 i 12 %
BiIMOBITHO).

TAyTamiH

V HeBeIMKOMY paHI0Mi30BaHOMY JOCJIiI>KEHHI 3a yJac-
TIO MOJIOJMX MALi€HTIB, Y SIKMX PO3BUHYJIACS HepomaTis
(ceHcopHa abo MOTOpHA) IiJ Yac JiKyBaHHSI BIHKPUCTU-
HOM BiJl Pi3HOMAaHITHUX 3J105IKiCHX HOBOYTBOPEHb, OYJI0
BUSIBJICHO ITOMipHY KOPHUCTb BiJl TPUIIOMY XapyoBUX J100a-
Bok miytaminy [31]. TTicst BUsIBIEHHST HelpoIiaTii maiieH-
TiB BUMAJIKOBUM YMHOM PO3MOIUISUIA Ha TIyTaMiH (6 T/m?
Ha 103y [MakcumyM 10 r/no3al) nBivi Ha AeHb a0O0 T1aLEe00
mpoTsiroMm 21 IHA 3 MoJaabIuM 2 1-IeHHUM IIepiogoM BH-
BeaeHHs. OCHOBHUMM KiHILIEBUMM TOYKaMu OyJv MOKa3-
HUKM MOTOPHOI Ta CEHCOPHOI HelpoIarii 3a 3araJlbHUMU
TePMiHOJIOTIYHUMU KPUTEpisIMU MoOiuHuX edexTiB Harri-
oHanbHOro iHCTUTYTY paky (NCI CTCAE v3), nokazHuku
HEHUPOINCUXOJOTIYHOI OLIHKM Ta OLiHKa SIKOCTi XWUTTS B
TPU MOMEHTH 4acy: MOYaTKOBUI1 piBeHb, Micias 21-neHHO-
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ro nepioay npuiioMmy 106aBok i micist 21-geHHOTO nepioay
BUMMBaHHS. 3HAYHO OijIbIIa KiJIBKICTb ITalliEHTIB IIporpe-
cyBaJjia 3a IIIKaJIOI0 CEHCOPHOI HelpomnaTii B TPy Iuiame-
00 TOPIBHSIHO 3 TPYIIO0 TJIyTaMiHy MiX 0a30BUM piBHEM i
KiHleM 2 1-geHHoro nepioay npuiiomy nobaBox (p = 0,02),
aJie 14 pi3HUII 3HUKIIA 10 21-IeHHOro Iepioay BUBEICH-
Hs. He Oyo HisIKMX BimMiHHOCTEM y HEpOIICUXiaTpUIHUX
TecTax y OyAb-sIKUli MOMEHT 4acy, i CIpUSITIMBUN BIUIMB
IJIyTaMiHy Ha SIKiCTh >KUTTS 32 BJIACHUMM OLlIHKaMU CITO-
cTepiraBcsl JIMILe ITicas nepiony BuBeaeHHs. He Oyno Ha-
JAHO JAHMX TPO 3arajibHy 103y BIHKPUCTUHY, OTPUMAHY B
Oynb-sIKill Tpymi, abo Mpo Te, YK 3a00irjo BUKOPUCTAHHS
JIyTaMiHy 3MEHIIEHHIO 1031 200 YU MOJIIMIIWIO Pe3yJib-
Tat Teparii. Xoya I1i JaHi iHTpUTYIOTh, HEOOXiAHI TOAATBIITI
TMOCITIIKEHHS, 11100 MiATBEPAUTHA e(EeKTUBHICTD IJTyTaMiHy
JUTS1 JTIKyBaHHST HeMpoTIiarii, MoB’s13aHOi 3 BIHKPUCTUHOM.

MicueBe 3aCTOCYBAHHSI MEHTOAY

VY 3BiTax Mpo BUMAIKU OMUCYETHCS IIBUIKE CUMITTOMA-
TUYHE TOJIIIEeHHS 00JIiCHUX CUMIITOMIB HelponaTii npu
MiciieBoMy 3actocyBaHHi MeHTONy (0,5% y KajaMiHOBOMY
JIOCBIOHI) BiYi Ha A€Hb MPU JiKyBaHHiI KapOOIJIaTUHOM
[32]. Lli BUCHOBKM 3roaoM OyJIM MiATBEpIKEeHi B YCITILIHO-
MY JIOCTIIKEeHHI MiCIIeBOro BUKOPHUCTaHHS 1% MeHTONy Y
51 mailieHTa 3 HeilporaTUyHeM 0oJieM, OB SI3AHUMU 3 pa-
KOM, MepeBaXHO iHIYKOBaHUM XiMioTeparieto (n = 35). I3
38 martieHTiB, sIKi mimsaTamm omiHii, 31 (82 %) MaB Toin-
1eHHs1 nokasHukiB BPI, a takox criocrepiraiiocst moJiir-
IIeHHS 30aTHOCTI IO XOAb0M i Cy0’€EKTUBHUX BimayTTiB [33].

KancaiyuH Ans MicLleBOro 3aCToCyBAHHS

OpHe miJIoTHe BUIIPOOYBAHHS 3a y4acTio 16 malieHTiB
MATBEpANIIO, 110 KpeM i3 8 % KarcailmHy UIsl MiCLIeBOTO
3aCTOCYBaHHS 3HAYHO TOJIETIIUB IPOsBU MepudepruuHol
Heliponatii, iHAyKoBaHOiI XiMmioTepamieto [34]. dna min-
TBEPKEHHST IIOTO pe3yJbTaTy HEOOXiaHi Momalblili J0-
CITIKEHHSI.

Hevipogiabek

IHTpUTYIOUE TIJIOTHE MOCHIIKEHHS MoKa3ajao MOTeH-
LiliHYy KOpUCTh HelipodinbeKy Ha OCHOBI ejleKTpoeH1edha-
norpamu (EET). ¥ mpoMy panmomizoBaHOMY KOHTPOJIBO-
BaHOMY IOCIIIKeHHI 71 ocoba micasa MpOTUITyXJIMHHOTO
JIIKyBaHHSI 3 IIposiBaMHu TepudepudyHoi Heipomnartii (1e-
peBaxkKHO >KiHKU, SIKi OTpUMYBaJIu TaKcaHU), OyJia BUIIal-
KOBUM 4uHOM posnofaiieHa Ha EEI-Heiipogdinbex ado
KOHTPOJIb y CITUCKY ouikyBaHHs [35]. Helipodinbek ckia-
nascs 3 20 ceaHCiB, MPOTATOM SIKMX YIYaCHUKM CIIOCTepira-
Jiv Ta pearyBaiiu Ha BiacHi EET mix yac rpu (45 XBUJIMH Ha
CeaHC); KOJIM BOHU MiATPUMYBAIU CBOI aMILUTITYAy XBUWJi
EET Buie Big oOpaHOro Mopory Ta MPUTHIYyBaJIu MEHIII
OaxkaHi (hopMu XBWJIi, BOHU OTPUMYBAJIM KOPHUCHUIA 3BO-
POTHUIA 3B’SI30K i3 300pa’k€HHSIM i 3ByKOBUM CHUTHAJIOM;
npolieaypa MpU3yNuHsiIacs, KOJIW YIaCHUK He BilMOBinaB
TMOPOrOBUM 3HAYEHHSIM, TMOTMEPEeIHbO 3arpOrpaMOBaAHUM
y IporpaMHOMY 3a0e3leYyeHHi, i He HamaBaB 3BYKOBO-
ro YM Bi3yaJIbHOT'O 3BOPOTHOTO 3B’sI3KY. 3 4acoM y TpYIIi,
sIKa mpoiilia Helipodiadek, crnocTepirajocs 3HauHe I0-
JIIMIIEHHS MOKa3HUKiB 00JII0 MOPIBHSIHO 3 KOHTPOJIBHOIO
TPYNoI0 3i CIUCKY OYiKyBaHHS, a TAKOX CIOCTEPIirajiocs

3MEHIIEHHSI OHiMiHHS, (i3nyHOrO (YHKIIIOHYBaHHS Ta
BTOMU; 1Ii MepeBaru 30epirajimcs 4epe3 YOTUPU MiCsIli
ITiCJIsT 3aBepIICHHS JIiKyBaHHs. Tepalrist gyke 1o0pe mepe-
Hocuacs, i He OyJIo MOBiIOMJIEHb TIPO TOOIUHI edeKkTH.
MoxIuBiCTh y3arajJlbHEHHSI LIMX pe3YyJIbTaTiB oOMexeHa
HEBEJIMKOIO BMOIPKOIO MAIli€HTIB, BiICYTHICTIO aKTUBHOI
9y (piKTMBHOI KOHTPOJILHOI ITPYIIX Ta HECIIIOI0 OLIIHKOIO
pesyabraTiB. [Ipote 3’sdcoBaHa OOIPYHTOBAHICTb HOIAT-
KOBOI0 BMBUEHHSI HelpodimbeKy Ta iHIIMX MiAXOdiB T0
(izionoriyHoi camoperyJIsiii.

O6roeopeHHs

[loci Hemae BCTaHOBJIEHUX 3aC00iB, sIKi MOXHa PEeKO-
MEHIyBaTU Ui TPOiIaKTUKKA MepudeprudHoi Helpo-
rnarii, iHIyKoBaHOi XiMioTepari€eto. Xouya OyJ0 BUSIBICHO
HEJIOCTaTHIO KiJIbKICTh 10Ka3iB 1100 KOPUCTi, MOCTYITHI
IaHi CBim4aTh IIpo Te, 10 (i3WMYHI BIpaBU, KpioTepalris
Ta KOMIIpeciliHa Teparrisi MOXYTh YacTKOBO 3aIlo0irTu
CUMIITOMaM HelpomnaTii i BUIJISIIal0Th JOCUTh Oe3MeuHU-
MU. YpaxoBYIOUM HasIBHY iH(OpMALlil0 ABOX HE3aJIeXHNX
aHaJi3iB, NOILIbHO, 1100 MALliEHTH, SIKi TOYMHAIOTh JiKYy-
BaHHS MaKJIiTaKCeJOM, MTPOXOANIN CKPUHIHT Ha AeiuuT
BiTaMiny D i KoperyBajiu i1oro 3a HE0OXiTHOCTI.

3arajoM TMAalliEHTH 3 JIETKOI HeWpomnaTielo MOXYTb
MPOJOBXYBAaTU OTPUMYBATU TOBHi /103U IIUTOCTATUKIB;
O/IHAK SIKIIO CHUMIITOMHU TOCWIIOIOThCS abo Heipora-
Tis 3aBaxka€ HOPMaJbHOMY (YHKIIIOHYBAaHHIO, HEOOXimI-
HO 3BaXWUTU PU3UK HEWPOTOKCUYHOCTI, siKa MOTEHIiHHO
MOXe TIPU3BECTH JI0 iHBasligu3allii, i KOpUCTh Bil MPOJIO-
BXKEHHS JIiKyBaHHs. 11 0ci0, y sSIKMX ITiI 9ac aKTUBHOTO
JIIKyBaHHSI PO3BUBAETHCS OUIBII TSIXKKA CUMITOMATHKA,
KJIIHIIMCTaM CJIi OLiIHUTU Ta OOTOBOPUTH 3 IalliEHTAMM
JOLIIbHICTh 3MEHIIEHHS 103U, BiATepPMiHYBaHHS IIPOTU-
MyXJIMHHOI Teparii, ii MpUIUHEHHSI ab0 BUKOPUCTAHHS
MepepuBYaCTUX CXeM JiiKyBaHHs. IHomi maiieHTa MoxXHa
MepeBecT Ha aJbTePHATUBHUI MEHII HEWPOTOKCUYHUIA
npenapar, SKIIo BiH JOCTYITHUM (HaIpuKIIaa, 3aMiHa 11-
CIUIaTMHY Ha KapOoriaTuH). B iHIMX cutyauisx (Hampu-
KJ1am, aj’toBaHTHA Tepartist paky ToBctoi Kuiku 111 cranii)
KOpOTIIIa TPUBAJICTh Teparlii Ha OCHOBI OKCaJTJIaTUHY
(To6TO 3 TIPOTH 6 MiCHLIB) MOXE 3a0€3MeUUTU MOAIOHY
e(eKTUBHICTb, OAHOYACHO 3HUXYIOUM PUSUK PO3BUTKY
nepudepuyHOl HeMpomaTii.

[NamieHTaM 3 OHKOJOTIYHMMM 3aXBOPIOBAaHHSIMM, Y
SIKMX TTICJIs1 JIKyBaHHSI TaKCcaHaMU abo IipernapaTaMM ILia-
TUHM CIIOCTepiraeThcsl nepudepudyHa Helporarisi, Moxe
OyTu 3anpoIoHOBaHMiT ayiokceTuH (crymiHb 2B). Hemae
IOCTaTHIX JOKAa3iB JUISl MiATPUMKU PEKOMEHIALil 11010
Oy/Ib-SIKOTO iHIIIOTO JIIKyBaHHS, BKJIIOYalOUM rabareHTuH,/
nperadanid. [abarneHTUHOIAM MOXYTb PO3TJSIIATUCS SIK
OINLIisT JIIKYBaHHS Y BUMAAKY Hee(heKTUBHOCTI TyJTOKCETH -
Hy a00 X MpU MPOTUTIOKA3aHHSIX 0 MOTO TIPUtoMY.

Xoua Joka3oBa 0a3a Bce 11Ie HeIOCTaTHsI, iCHYIOTh JaHi,
SIKi TATBEPIXKYIOTh, IO TEPAIlisi CKpeMOJIepoM, aKyITyHK-
Typa Ta (i3W4YHi BIPaBU MOXYTb 3MEHIIMTU CHUMIITOMM
nepudepuyHOl Helpomnarii i BUIJIIIaloTh JOCUTH Oe3Ied-
HuMmu. [ToTpiOHI momanbIlli OCTIIKEHHs, 1100 Kpallle BuU-
BUMTU KOPHUCHICTh LIMX IiAXOAiB. BpaxoByroun HU3bKUI
MOTeHIIia] MOOIYHMX e(eKTiB, MaLiEHTH, sIKi 1IIbOTO Oaxa-
I0Tb, MOXYTb CIIPOOYBaTH aKyIlyHKTYpY, TOYKOBUI Macax
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abo pedekcoTepanito. TakoX IOLIJIBHO peKOMEHIyBaTH
¢i3uyHi BIipaB1 Ha OCHOBI MOMEPEIHIX J0KAa3iB KOPUCTI Ta
X CMIPUSATIMBOTO BILUIMBY Ha iHII aCTIEKTH 3710pOB’.

Konduaikr iHTepeciB. ABTOpHU 3asiBJISIIOTH TIPO BifICYT-
HiCTh KOHQJIKTY iHTepeciB Ta BjacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBI JaHOI CTATTi.
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Prevention and treatment of chemotherapy-induced peripheral neuropathy (a literature review)

Abstract. Chemotherapy-induced  peripheral  neuropathy
(CIPN) is a common side effect of cancer therapy that can have
a profound impact on quality of life and survival. The frequency
of CIPN depends on the chemotherapeutic agent, dose, and du-
ration of exposure. The agents that most often cause peripheral
neuropathy are the platinum drugs, especially cisplatin and ox-
aliplatin, taxanes and vinca alkaloids. Thanks to advances in an-
ticancer treatment, the number of cancer survivors is expected to
increase. Thus, long-term neurotoxicity is a significant concern
for individuals undergoing such treatment, especially those who

received therapy for breast and/or colon cancer. In addition, che-
motherapy-induced peripheral neuropathy may adversely affect
treatment outcomes due to forced dose changes and/or premature
discontinuation of treatment. However, despite its high preva-
lence, CIPN often remains an underdiagnosed and undertreated
phenomenon. This review will address current methods for the
prevention and treatment of chemotherapy-induced peripheral
neuropathy.

Keywords: peripheral neuropathy; cryotherapy; compression
therapy; duloxetine; gabapentinoids; acupuncture
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(OrAs A AiTepaTtypm)

Pesiome. 3’acysanna wey 1950-x pp. nesnux nozumusnux pe3yavmamie nepedonepauiiinoi (neoad 1o8anmmoi)
ximiomepanii (HXT) npu paxy epyonoi 3a103u (RpUHALMHI MONCAUBOCII 3MEHWUMU PO3MIPU NYXAUHU) CIMUMY -
AH8AN0 Q0CAIONCEHHS POAI MAK020 AIKYBAHHSA [ NPU IHUMUX MUNAX NYXAUH, 30KpeMa NPU PaKy WayHKd. Y ybomy
0210i Aimepamypu Mu 30cepedumocs Ha MaKux numanHsax: 1) nomenyiiini nepeeasu ma pusuku Heoao Hw8aHmMHoI
mepanii paky wayHka; 2) emanu docrioxcenns yiei npobaemu; 3) noxasaunns 0o HXT npu paky wiaynka; 4) Kinb-
kicmo yukaaie HXT; 5) onmumanvuuii wac mine HXT i onepayiero; 6) poav aimpadenexmonmii nicas HXT; 7) npe-
dukmueni mapkepu; §) npakmuyri nopadu uj0do 3acmocysants cxemu FLOT.

KnrouoBi ciioBa: rneoad rosanmna ximiomepania; FLOT: okcaninaamun; pak waynka

3’scyBaHHs 11e y 1980-x pp. MeBHUX MO3UTUBHUX pe-
3yJIbTaTiB TepeaonepalliiiHoi (Heoaa IoBaHTHOI®) XiMio-
tepanii (HXT) mpu paky rpymHoi 3amo3u (IIpuHaiiMHi
MOXJIMBOCTI 3MEHIIUTU PO3MipH MyXJIMHUA) CTUMYJIIOBAIO
JOCJIIXKEHHS POJIi TAKOIO JIIKYBaHHS i IIPU iHIIMX TUIMAX
OyXJIUH, 30KpeMa Mpu paky LUIyHKa. Y LIbOMY OLJISIL Jii-
TepaTypyu MU 3yTMHUMOCS Ha OCHOBHUX, HaiiBaromimimx 3
TOUYKHU 30pYy JOKA30BOI MEIMUMHM KIiHIYHUX TOCTIIXKEeH-
HSIX 1i€l mpobjieMu, a TaKOX BaXKJIMBUX, Ha HAIIly TyMKY,
acreKTax 3aCTOCYBaHHSI [IbOTO METOJY B IIOACHHI Mpak-
tui. [lepur 3a Bce 3a3Haunmo, mo HXT npu paky mutyH-
Ka MOXe MaTu SIK TMO3WTHBHI, TaK i HETaTWBHI BIUIMBU
(tabsn. 1).

VYV 1993 poui onkonorun Himepmanais (Dutch Gastric
Cancer Group) npoBeu HeBeJIUKe (BChOTo 59 Ialli€HTiB)
pPaHIOMi30BaHEe KOHTPOJIbOBAHE KJIiHIYHE TOCHiKEHHS
moao HXT s paky nutyHka, 1100 ImepeBipuTH, Yu 31aT-
HUIl nepenonepaliiiHuii pexum Ximiorepamnii FAMTX
(5-FU + nokcopy6iuuH + MeToTpekcaT y BHUCOKiM 1031
1500 mr/m?) migBumuty 4yactoty pesekuii RO. OmHak

*Heoad roeanmna mepanis — 11e JIIKyBaHHSI, SIK€ TIPOBOIUTHCSI
SIK TIePIINI KPOK J0 3MEHIIEHHS MyXJIMHU TIepel OCHOBHUM JIi-
KyBaHHSIM, SIKUM 3a3BMYail € XipypriuHe BTpydyaHHs. [Ipuknagu
Heoal’l0BaHTHOI Teparii: XimioTeparisi, mpoMeHeBa Ta rOpPMO-
HasibHa Tepartis. Lle pisHOBUA iHAYKIIiITHOI Tepartii.

3’scyBajocs, 1110 MalliEHTA He OTpUMaJid KOPUCTI Bij 3a-
CTOCYBaHHS 1€l cxemu [2].

[lin yac TOmANBIIOrO MTOBTOCTPOKOBOTO CITOCTEPE-
XKEeHHSI 3’sICyBajd, IO Lieil TepemomepaliiHuil pexXxuMm
XiMioTepalrii He IOAOBXKYE CepeIHbOr0 4acy BVKMBAHHS
Ta He IMOJIMIIYE MOKA3HUK S5-pidHOI BUKMBAHOCTI, i OYyJI10
BCTAaHOBJIEHO, III0 BMCOKAa TOKCHUYHIiCTb (MaOyTh, 4epes
JI03y METOTpeKCaTy) i Hu3bKa e(PeKTUBHICTh LIOTO PEXU-
My OyJiM OCHOBHMMHU TNPUYMHAMU HEBTILLIHOTO DE3YJib-
taty [3]. ToMy B HAaCTYNmHUX AOCTIIXKEHHSIX Oiblua yBara
MpUIIsIacsS TOKCUYHOCTI Ta edekruBHOCTI cxem HXT,
a TaKoX iX TepeHocuMocTi matieHTamu. Y 2006 porii oH-
kosoru Benukobputanii (UK Medical Research Council)
onyOIiKyBaiu pe3yabTaTv KiiHiuHoro pochimkerHs [11
dasu HXT mia paky mmryaka MAGIC (Medical Research
Council Adjuvant Gastric Infusional Chemotherapy). Ilo-
PIBHSIHO 3 IPYIIOIO JIMIIIE€ XipypriYHOrO BTpy4YaHHS Tpyma
nepionepatiiiHoi ximiorepamnii (XT), y sIKiii 3acTOoCOBYBa-
s KombOiHauito ECF (enipy06itiun + nmucrmiatud + 5-FU),
MPOAEMOHCTPYBaja 3HAYHO BMIIY 4YacTOTy pesekiiii RO
(79,3 mpotu 70,3 %, P = 0,03) i 5-piuny BuzkuBaHicTh (36,3
npotu 23,0 %, P = 0,009) [4]. He3Baxkatoun Ha MeBHi re-
MaToJIOTiUHi TO00iIYHI e(eKTH, SIK-OT rPaHyIOIUTOIEHIs,
JIiMGOLIMTOTEHIsI, JISMKOIEHis Ta TPOMOOIIMTOIIEHIs, a Ta-
KOX TIeBHi HereMaToJIOTiuHi IT00iuHi e(heKTH, SIK-0T HyI0-
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Ta, OJIOBaHHS Ta cToMatut, nociimkeHHss MAGIC crano
Bixow B po3Butky HXT mist paky nuryHka, a cxema ECF
Oysa Bigpa3y NMpUiHsITaA K peKOMeHI0BaHa (3 BipoTiiHic-
110 Kateropii 1) y NCCN i crana crangapTHoto cxemoro XT
IS TIepioniepaniifHo1 Tepartii paky IUTyHKa.

IIpoTsiroM HacTymMHUX KiJIBKOX POKIB JIMIIIE HEBEJIMKa
KUJTBKIiCTh CXeM [IO3BOJIMJIA IOCSATTU PE3yJIBTaTiB, IMOPiB-
HSHHUX i3 pesyasratamu pociaimkeHHs MAGIC. Hessa-
»Kalo4yu Ha Te, 1110 €BpornelichbKa opraHisailis 3 J1OCTiIKeH-
Hs Ta JikyBaHHs paky (EORTC) y 2010 poui ony06JikyBaia
pesyabratu gociimkeHHss EORTC 40954, y sskoMy 3acTo-
cyBaHHs nepegonepauniiiHoi XT 3a cxemoro PFL (uucrnna-
TiH + 5-FU + sieiikoBOpMH) MiABUILINIO YACTOTY pe3eKIIil
RO (81,9 mpotu 66,7 %, P = 0,036), 11e He CTaJI0 OCHOBOIO
IUISE CYTTEBOTO TIOAOBXEHHSI MeliaHW 4Yacy BUXKMBAHOCTI
narienTiB (64,6 mpotu 54,5 micsais, P = 0,466) [5].

s curyanis 3minunacs B 2011 poti, ko Oyau omy-
OJIiKOBaHI pe3yJbTaT! BiTHOCHO BeIMKOTO (224 malieH-
TH) 0araTOLEHTPOBOro KiIiHiyHOro gocmimkeHHs 111 daszu
FNCLCC/FFCD 9703. 3’sacyBanocs, 110 nepiorepaiiiiina
cxema FC (5-FU + nucniaTvH) 3HaYHO IiABUINMIIA Yac-
toty pesekiii RO (84 mpotu 74 %, P = 0,04) ta 5-piuny
BrkuBaHicTh (38 mpotu 24 %, P = 0,02). Bkazanwmii pe-
xkuM HXT He TiIbKU CHpUsIB IMOJIMIIEHHIO BUXKMBAHOCTI
MalieHTiB, aje i MaB MEHIIY TOKCUYHIiCTb (TOKCUYHICTh
3—4-ro CTyreHsl, TOJIOBHUM YWHOM HEWTPOTIEHisl, BU-
Hukana y 38 % mnaiienTiB) mopiBHsHO 3i cxemoto ECF y
nociimkeHHi MAGIC, i 3romoM Takox OyB TPUWHATHI
SIK peKOMEHI0BaHa cxeMa (3 BiporigHicTio KaTeropii 1) y
NCCN [6, 7]. LIi pe3yabTaTil COPUSUIA LIKPOKOMY BUKO-
puctannio HXT nmnsg nikyBaHHS paky IUIyHKa B €BpOIIi.
Opnak, gk i g BumnpodOyBaHHs MAGIC, oOMmexeHHs
punpodyBanus FNCLCC/FFCD 9703 nonsiraio B Tomy,
1110 Y HbOTO BKJIIOYAJIM MALiEHTIB 3 TacTpoe3odareajbHOI0
aJIeHOKapLMHOMOIO Ta aJICHOKAPLIMHOMOIO HUXXHBOTO BiJl-
JIiJTy CTPaBOXOMY, Y SIKUX YacToTa pe3ekilii D2 Oyna Hu3b-

Tabnuys 1. MoteHyiviHi nepeBaru i puanku HXT [1]

MoTeHUirHi nepeBaru MoTeHUiiHi pu3ukm

3MEHLLEHHS PO3MIpIB i BigctpoyeHa octaTo4Ha

cTagii NTepBUHHOI NYXIMHW | onepadis

MoninweHHa MmoxnmeocTi | MNoripLleHHs 3aranbHOro

nogansLuoi pesekuii RO cTaHy
MeputymopanbHuia

YCYHEHHSI CUCTEMHUX

; - i NnoB’A3aHui
MikpomeTacTasis ¢iGpos, nos's3a 3

ximioTeparnieto

OujiHka 4yTnmMBoCTi fO
XimioTepanii, Lo Moxe
BU3HaA4YaTW OOLiNbHICTb
af'loBaHTHOI ximioTepanii

MepionepadinHi ycknag-
HEHHS

BinbL edpekTBHE Npo-

BeOeHHs1 aa’toBaHTHOI
ximioTepanii 3aBgsKu no-
nepenHLOMy XipypriyHomy
PYMHYBaHHIO CYOUHHOI
Mepexi

MporpecyBaHHsa 3axBo-
prOBaHHs (Npu3BoauTb A0
HeornepabenbHOro 3axeo-
prOBaHHs)

Kpalia nepeHocuMicTb,
HiXX nicnsionepauinHoi
ximioTepanii

Ko10, i oniHka edpexkruBHocTi HXT BruiMHy/na Ha 1ie MeB-
HOIO Mipo1o. 3a3HaYMMO, IO TTPUHIIMITN Heoa IOBaHTHOI
Tepartii paKy HUXKHBOTO BiJIITy CTpaBOXOMY (2 TaKOX 3Ha-
YHOIO MipOI0 ractpoe3odareaJbHIX aafeHOKAPIIIMHOM ) Bill-
pizusoThes Bin HXT paky mmrynka. [lepir 3a Bce TuM, 1o
000B’SI3KOBUM KOMITOHEHTOM TaKOTO JIIKYBaHHSI € OTIPO-
MiHEeHHS. 3 1IOTO TPUBOAY MPOBENEHO YMMAJIO BEJTMKHUX
paHAIOMi30BaHUX AOCHiIKeHb. Lls mpobiema TyT HamMu He
posrisinaethbes. [licas po3pooku HXT niis nikyBaHHS paky
LIJTYHKA TOCTiITHUKY TpalloBaIi Hal MOMAJbIIUM ITiIBU-
LLIEHHSIM 11 €(eKTUBHOCTI.

[leBHOM0O HecnoaiBaHKo0 OyJia Tpuajia (rmoxHan 20 po-
KiB) BIICYTHICTb Pe3yJbTaTiB JOCHIIKEHb i3 3aCTOCYBaH-
HSIM CXEM 3 OKCaJiTUIaTUHOM (3alpOBaKEHUI Y METUYHY
MpakTUKy y 1996 polii) Ta moueTakceaoM (3ampoBajKe-
HUI y MeAWYHY TIpakTUKy y 1995 poui), sKi 1oBequ CBOIO
edexTuBHicTh y namiatusHiilt XT paky mnyHnka. Cutyaitis
3MiHUIACs, KOJIM TTOBITOMUIIN PE3yIbTaTH HiMEILIBKOTO JI0-
cnimkenHsa FLOT4, y skomy nopiBHIOBaIu e(eKTUBHICTh
nepionepauiiitnoi cxemu FLOT (5-FU + neitkoBopun +
okcamirmuatuH + gouerakcen) i cxemu ECF/ECX (emipy-
O0iuuH + mucruiatud + 5-FU abo kaneuuta6iH). Pe3ysb-
Tatu gociimkeHHs ¢asu Il cBimuaTh mpo Te, 10 pexXum
FLOT nocsrae Bumioi yactotu pesekuiii RO (85 mportu
74 %, P = 0,02) i yacTOTH 3MEHIIIEHHST PO3MipiB IMyXJIUHI
(£ypT2, 44 ipotu 27 %, P = 0,01) MOPiBHSHO 3 PEXXUMOM
ECF/ECX, ane yacrora HeilTporieHii 3—4-ro cTyneHs, aia-
pei Ta HeMPOTOKCMYHMX eheKTiB TaKoX Oysa Bullow [8].
Vemix ¢asu 1l mioTBepmkeHO i pO3BMHEHO HIMEUBKUMM
OHKOJIOTaMM B paHIOMi3oBaHOMY mociimkeHHi ¢a3u I11.
3okpema, yactora pesekiiit RO cranoBuia 85 potu 78 %
(P =0,016), sumkenns craxii 1o ypT1 — 25 npotu 15 %
(P = 0,001), 3-piuyHa 3arajgbHa BUXXMBaHICTb — 57 MPOTU
48 % nipu ii meniani 50 mpotu 35 micauis (P = 0,012) Ha
kopuctb pexxumy FLOT [9].

Lli pe3ynbraT CYTTEBO BIUIMHYJM Ha peajbHy Ipak-
TUKY JIIKyBaHHSI XBOpPMX Ha paK IILTyHKa, MPUHAWMHI y
€Bpori (3okpeMa, B YkpaiHi). [3 HaKONMMUEHHSIM TaHMX,
noB’si3aHuX 3 edekTruBHicTIO Ta 6e3nekor HXT, i 36i1b-
IIEHHSM KUIBKOCTI TIOBiIOMJIEHb TIPO BinpasieHi mobiuHi
peak1ii Bif 3acTocyBaHHSI aHTpauukiiHiB cxemy ECF/
ECX 6yno moctynoBo BuiydeHo 3 HactaHoB NCCN Ta
npuiinaTo cxemy FLOT, sxiii ciin Bimmatu mepeBary. Pa-
30M 3 TUM JIJISl XBOPUX, IKMM He MOXKHa 3aCTOCYBaTH 1110
CXeMy, PEKOMEHOYI0Th KOMOiHaliio (TopnipuminuHy 3
okcajiruiatuHoM. Clrij 3a3Ha4YUTH, IO 1J0 METOIO0JIOTII0
KPUTHUKYIOTh, 60 KpuTepii B nocaimkeHHssx FLOT Bxiio-
yasiu i ractpoezodareaibHy KaplIMHOMY, sIKa Ma€ 4acTOTY
niMdaneHekromii D2 nuire B mexax 50 % [10].

Binomo, 1m0 migxoau o0 paauMKaabHOTO JIiKYyBaHHS
paKy IUIyHKA BiIpi3HSIOTHCS B Pi3HUX YACTUHAX CBITYy — Y
€Bpormi BimgaoTh epeBary nepionepauiiifiii XT Ha BigMi-
Hy Bim ax’toBanTHOI X T B A3ii (30Kpema, i3 3acToCyBaHHSIM
¢ropmipumMinuHy S1; ToproBa Ha3Ba, IIif KOO IIperapar
3apeecTpoBaHo B €Bpomi, — Teysuno®) Ta aa’ioBaHTHOI
ximionmpomeneBoi Teparii B IliBHiuHill Amepuui. B Asii,
ocobauBo B CximgHilt A3ii, me cIocTepira€Tbcs BUCOKA
3aXBOPIOBAHICTh Ha pak IILIyHKa, MPOBEAEHO KilbKa 10-
ciaimkenb HXT. Ha BimMiHy Bin mpoaHaslizoBaHUX paHillie
€BPOIEUCHKUX AOCTIMKeHb B A3il BimmaBajacsl mepeBa-
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ra koMm0OiHauii ¢ropnipumMinuHy S1 3 1ucHIaTMHOM abo
OKCAJIIJIATUHOM i HE 3aCTOCOBYBaBC AoleTakcen. Jocii-
mxeHHss RESOLVE, nposenene [lekiHchbkuM yHiBepcuTte-
TOM, Oysio Haiioibmmm (1094 xBopi) KJIiHIYHUM AOCIi-
mxeHHsM [T ¢asu nnsa nopiBusiHHsa HXT 3 ang’toBaHTHOIO
XT paky nriyHka. ¥ HboMy ITOKa3aHo, IO Iepionepalriii-
Ha cxema SOX (S1 + okcamiruiaTuH) 3HAYHO TOJIIIIIIN-
J1a 3-piuyHy BIZKMBaHICTh 0€3 3aXBOpIOBAaHb ITOPIiBHSHO 3
micsionepauiiHoio cxemor XELOX (59,4 npotu 51,1 %,
P = 0,028), a micasonepanilinuii pexkum SOX He IOCTYy-
naBcst XELOX [11].

JloriyHUM TPOAOBXKEHHSIM MOCTIIKEHb II0A0 edeK-
tuBHoro pexumy FLOT y mepionepauiiiHoMy pexuMi €
iloro KomM0iHallisg 3 iMyHOTepaIli€lo Ta TapreTHOIo Tepalti-
€10. BxXe moBimOMJIEHO pe3yibraTH KiJIbKOX IOCIIIKEHb
dazu 11 y ubomy Hanpsimky. Y nociimkernHi DANTE (295
Mali€HTiB) OLIHIOBAJM BIUIUB JOJAaBaHHS iMyHOTeparil
are3onizymabom (PD-L1 inri6iTop) mo cxemu FLOT. [Jo-
omnepauiiidi uukiau FLOT 6ynau 3aBepiueHi y 93 % mna-
LI€HTIB, a micisionepawiiiHi Hukian — y 43 % nalieHTiB,
0e3 pi3Huli MiX rpyrnamu. XipypriyHa 3axBOpPIOBaHiCThb
i cMepTHICTb (3arasioMm 2,5 %) Oynu MOPiBHSIHHUMU MixX
rpynamMu, sk i mokasHuku pesekuii RO (rpynma A: FLOT
+ imyHoteparis — 92 % nipotu rpyrmu B: FLOT — 91 %).
3HMXEHHS CTalil 3aXBOPIOBAHHS CIPUSITAMBILIE Y Tpymi A
(pTO — 23 mpotu 15 %; pNO — 68 ipotu 54 %). Crioctepi-
rajiacsl TeHACHLLisl 10 OiTbI BUpaXXeHOTo eheKTy iMyHoTe-
parii npu Buiii ekcnpecii PD-L1 [12].

Ilepionepamniitna XT 3a cxemoro FLOT i3 Tpacrty3y-
mabom y manieHTiB 3 HER-2-mo3uTuBHOIO Mic1eBO-II0-
IIAPEHOIO CTPABOXiTHO-IILTYHKOBOIO aJIeHOKApPIIMHOMOIO
Jajla MOXJIMBICTh TOCSITHYTH MeliaHu O0e3peliMANBHOIL B1-
JKMBaHOCTI 42,5 Mics1is1, a 3-piuyHMUI TTOKAa3HUK 3arajibHoi
BUKMBaHOCTI cTtaHOBUB 82,1 %. TloBHY MopdooriuHy
perpeciio (pCR) 6yno BusiBieHo y 12 nmauienris (21,4 %),
a me 14 mamieHTiB (25,0 %) Manu Maifke TTOBHY BiIITO-
Bi/lb, 3aBASIKM YOMY IOCSITJIM TIEPBUHHOI KiHIIEBO1 TOUKU,
sikoto 6yma pCR > 20 % [13]. Bimomo, mo nmpu HER-2-
MO3UTUBHOMY PaKy I'PYAHOI 321031 eeKT JiKyBaHHS I10-
JIIIITYETHCS KOMOIHAIIIE€IO TPAaCcTy3yMaly 3 TIepTy3yMa0oM.
TMoBinomJiIeHO TTOYATKOBI pe3yJbTaTH MOPIBHSIHHS KOMOi-
Hawii FLOT 3 BKa3zaHOO TapreTHOIO Tepalli€lo IPOTH JINIIIe
FLOT npu HER-2-mmo3utuBHOMY paky nutyHka. Yacrora
pCR Oya 3HaUHO BUILIOKO MPU JIiIKYBaHHI TpacTy3ymMabom,/
nepry3ymadom (35 npotu 12 %; P = 0,02). [TonioHum gu-
HOM YacToTa BIUIMBY Ha JiM(baTU4Hi BY3IM (HOCSTHEHHS
pNO0) Oyna BUIIOKO MPU 3aCTOCYBaHHI TpacTy3ymaoy,/mep-
Ty3yMaby (68 mpotu 39 %), Tomi sIK yacTtoTa pe3ekiiii RO
(93 mpotu 90 %) Ta XipypriuHa 3axBopIoBaHicTh (43 IpoTH
44 %) 6ynu mopiBHSTHHUMHK. OHAK BKa3aHe JOCIiIKEHHS
0yJ10 3aKPUTO JOCTPOKOBO, Oe3 repexony 1o 111 da3u micisa
ONPUIIOTHEHHS pe3yabrartiB mociimkeHHsa JACOB (me He
OyJ10 BUSIBJIEHO TiepeBar KOMOIHOBaHOI TapreTHOI Teparil
MIPOTH TpacTy3ymaoy) [14].

Ha xondepenuii ESMO-2023 Oyno rmogaHo pe3yibra-
TH 1e IBOX MOCIIIKEHb, Y IKUX BUBYATIACSA POJIb iMyHO-
Tepamii B mepionepaiiiitHoMy pexumi. [aHi mocaimKeH-
H1 KEYNOTE-585 (3aranom 1007 maiieHTiB) mokazaiu
ninBuiieHHs1 yactotu pCR (mepBMHHA KiHIIEBa TOYKA)
Mpu 3aCcTOCyBaHHI iHribiTopa PD-1 mem6posizymady mo-

piBHSHO 3 IIIanebo, ITOJAHOTO IO Heoax IOBAaHTHOI Ta
an’toBaHTHOI Ximioreparii (y OLIBIIOCTI TAlliEHTIB 3a-
CTOCOBYBaJIM peXuM (pTopypaumyl + LUCIUIATUH i JIKIIIE
y 20 % — FLOT), — 13,0 mpotu 2,4 % (To6To Ha 10,6 %
nmimme). [Tpote nuBHoO, 110 nominmenHsa pCR, ske criocte-
piranocss B KEYNOTE-585, He nipu3Beno 10 momoBKeHHS
BVDKMBAHHSI, OCKIIBKM MY 3HAEMO, 1110 i1 Yac TOCTiIKEeHb
XT pexxumu, ToB’s13aHi 3 BUIIMMU TTokazHukamu pCR, sk
MPaBUJIO, MOJIMIIYIOTh BUKMBAHHS. 3 iHIIOTO OOKY, MU
3HAEMO, 1110 iIMyHOTeparisl MpU paKy LLITyHKa eeKTUBHi-
11a y nauieHTiB i3 PD-L1+ 3axBopioBaHHSIM, a TaLliEHTU B
LIbOMY JOCJiIKeHHi He oOupasuch 3a Oiomapkepamu. s
Mali€HTIB 3 MyXJIMHAMU, SIKi €KCIIPeCYlOTh BHUCOKi PiBHi
PD-LI1 (CPS > 10), pisHuiis y BuxkuBaHHi 6e3 roniii (EFS)
IIJII TUX, XTO OTPUMYBaB IIeMOpoJ1i3ymMad, OyJia 3HaUyII0I0.
[HmMM akTopoM, sIKME citijg OpaTu 10 yBaru, € Te, IO
OLTBIIICTh MalieHTiB oTpuMyBaii X T Ha OCHOBI IIUCILIA-
THHY, a He cTangapTHuii pexxuM FLOT, okcamnirmiatuHoBumit
€JIEMEHT $SIKOI BBaXKa€ThCs aKTUBHIIIMM Yy KOMOiHalii 3
iMyHOTeparmi€lo, Hixk IMcIuiaTuH [15].

VY nocnimxenni MATTERHORN (948 nauieHtiB) Bu-
BUAJIM poOJIb y MepionepalliliiHiii Teparii iHridiropa PD-L1
nypBaiymMa0y B koMOiHailii 3 pexxkumom FLOT. 3ayBaxkumo,
o Ha BinMiHy Bii KEYNOTE-585 nepBuHHOIO KiHIIEBOIO
TOYKOIO BUMPOOYBaHHS OyJ0 BMKMBAHHSI 0e3 IOAdili, a
pCR (3a 11IeHTpabHOIO OLIIHKO0) Ta 3arajbHe BUXKUBaHHS
OyJIM BTOPpUHHUMU KiHIIEBUMU TOYKaMU. Y TPYIi TypBay-
Maby yactora pCR cranoBuna 19 % nopisHsiHo 3 7 % cepen
Malli€HTIB y rpymi mrane6o. BinOynocst 4iTke 3HIKEHHS
cTafii mpy BUKOPUCTAHHI OypBaliyMaly, OCKiJIbKM 4acTO-
ta ctanii pT0 craHoBuna 23 % y Malli€eHTiB, AKi OTPUMY-
BaJIM iMyHOTepariio, MopiBHAHO 3 11 % y THX, XTO OTpH-
MyBaB kombiHatito FLOT pasom 3 mutane6o [16]. Tlpore,
He3Baxaruyu Ha 06aratooOilsioui pe3yabraTv, MOTPiOHi
nani npuHaiiMHi EFS, mepir Hixk MoxxHa Oyzie pUIycTu-
TU OyIb-SKMI BIUIMB iMyHOTeparnii B mepionepaiiiHoMy
PeXMMi Ha KJIiHIYHY MPAKTUKY PaguKaJIbHOIO JIiKyBaHHS
paKy LUTyHKA.

I'pyHTylounch Ha mporpeci gociimkenns HXT mpu
paky IIUTyHKa, MOXHa AidTH BUCHOBKY, 11O Pi3Hi peXUMU
HXT M0XyTb pi3HOIO MipOIO ITOJIIIIINTHA YaCTOTY PE3eKIIii
RO i mporHo3 mamieHTiB i3 pakom nutyHka. OgHak depes
BiIMIiHHOCTI MiX perioHamMu Ta MOKa3HUKaMU 3aBEpIIeH-
Hs micasonepaniiHoi XT i xipypriyHoi pesexiiii e He
oyn0 po3pooseHo cxemu HXT 3 vitkumu mepeBaramu Ta
MPUIATHICTIO UISl BCIX MALi€EHTIB. 3aBASKM HAKOITMUEHHIO
JMaHUX i3 KJIIHIYHUX BUIIPOOYBaHb, SIK-OT KJIaCUYHE TOCITi-
mxkeHHs1 MAGIC, nmocnimkennss FNCLCC/FFCD9703 i
nociimkendss FLOT4, pexxum i3 gBoMa a0o KiJlbkoMma Iipe-
rmapaTaMy Ha OCHOBI S-(Topypalniy Ta TUIaTUHU IIPOJe-
MOHCTpPYBaB CBOI IepeBaru Ta JOCITHYB BUCOKOI e(PeKTUB-
HOCTI B KJIIHIYHUX TOCITiIKEHHSIX.

3yNMUHUMOCH Ha IeIKUX MTPAKTUUHUX TTpoOIeMax.

IMoka3zanns 10 HXT mpu paky nuiyHka. [ooBHOIO
Metoro HXT e minmBuieHHs1 yactotu pesekiii RO ta mo-
JIMIIEHHST TPOTHO3Y IAIliEHTIB I10J0 Oe3pelMIMBHOI i
3arajibHOi BuxkrBaHocTi (BPB i 3B). binbiiicte eBpomneri-
CcbKUX KIiHiYHMX nociimkeHb HXT mpu paky nutyHka
BKJIIOYAJIM MOTEHLIIAHO orepadeIbHUX Mali€HTiB i3 IMOLIK -
peHuM pakoMm nutyHka (> ¢T2 NO03 MO0), uepe3 110 came
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MPpU TaKUX CTaisIX paKy LulyHka pekomeHayotb HXT B
€spori. AHanoriuHi pekoMmenaailii B CILIIA (NCCN).

Hatomicte Kwutaiicbke TOBapuCTBO KJIiHIYHOI OH-
kojorii (CSCO) BKJIIOYMJIO MALIEHTIB i3 HECTPaBOXiI-
HO-IIIJIYHKOBUM pakoM, KJIiHiuHa cTamis sikoro oyna T3-
4aN1-3M0, ockinbpku BimmoBimHy momyismito mist HXT
3a cxemoio SOX Oy10 MpUHITO SIK peKoMeHmoBaHy. Om-
HakK SIMOHCBHKi HACTAHOBM WIOJO JIIKYBaHHS paKy ILLIyHKa
(JGCA) npocto pekomenayBaiu HXT i3 HU3bKOIO OIiH-
KOI0 JI0Ka3iB /U1 MALIIEHTIB i3 Mi3HBOIO CTafi€0 abo nora-
HUM MIpPOrHo30oM, a He 3actocoByBaTd HXT sIK pyTMHHUM
TepaneBTUYHUI pexuM. ToOTO HeMae €AMHOrO CTaHaap-
Ty ;s nokasanb 10 HXT npu paky nutynka. HeoOxinHi
NOoNaJIbIIi MOCHTIIKEHHS, 1100 IMOo€mHAaTH OOIPYHTOBaHI
MoKa3aHHS 3 TOYHUM TiepenorepaiiHuM BU3HAYCHHSIM
cramii Ta 3a0e3IeUYnTH TEepCOHali30BaHe i ONTUMaIbHE
JikyBaHHs [17, 18].

Kimpkictp mukiiB HXT. Binbmricts KIiHIYHMX TOCITI-
mkeHb y fmoHii pekomenayBanu 2 mukian HXT mpu paky
nuTtyHka. Y xiacmuHomy gpociimkeHHi MAGIC i moci-
mxkeHHi FNCLCC/FFCD9703 3actocoByBaiu 3 LMKIU
HXT, ay nocnimxkenni RESOLVE — 3 nukinu pexxumy SOX
nepea onepauieto, Toli K y gociaimkeHHi FLOT4 6yno
pekoMmeHnoBaHo 4 nukau pexumy FLOT. Takum ynHOM,
Ha CHOTOHI HE iCHYE €IMHOTO CTAaHIAPTY KiJIBKOCTI IU-
kiiB HXT nisg paky nuiyHka. BuszHayeHHs onTUMaibHOL
tpuBasiocti HXT Bumarae Buioro piBHsi mokasiB. Kpim
TOTO, CBO€YAaCcHE Ta TOYHE KJIiHIYHE BM3HAYEHHS CTail
Ta ii ominka micisgs HXT € oco6immBo HeoOximHuMmu. Bubip
KinpkocTi nukiaiB HXT Bumarae 36a1aHcoOBaHOCTI Mix 3a-
Oe3reueHHSAM e(eKTUBHOCTI nepenonepariiiHoi XT Ta Bu-
3HAUYEHHSIM HaKpaIoro yacy ajs omnepartiii.

Onrumanbuuii yac mizk HXT i onepaniero. Y kiniHiuHmx
IOCIIXKEHHSIX HalyacTille BUKOPUCTOBYBABCSI iHTepBas
4—6 tuxHiB. [IpoTe Ha CLOTOAHI ONTUMANIBHUI iHTEpBaJ
1€ He BU3HAaYeHO. Y MeTaaHai3i m’atu pociimkeHb 3 HXT
MiCIIEBO-TIOIIMPEHOrO paKy IuTyHKa (BKaovanu 1171 na-
LiEHTA) BUIJIEHO TPW TPYIMU IIOJ0 TPUBAJIOCTI 4yacy Bif
HXT no onepatii: Kopotiuuii (< 4 TuXKHiB, 411 nauieHTiB),
cepenHiii (4—6 TixHiB, 507 Mali€HTIB) i OBIINIA (> 6 THK-
HiB, 253 mauieHTtn). Pesynbrat mMeTaaHasizy nokasaiu,
110 HEMAa€ iCTOTHOI Pi3HMIII MiK LIMMM TPhOMa TpyIaMM.
PCR, uactora pesexuiii RO, gacToTa cepito3HUX ITiCIIsI-
omnepauiiiHuX yckiaagHeHb, 3-piuna bPB ta 3B 6ynu nmomi-
OHMMU MiX TpboMa rpymnamu. ToOTO He MiATBepIKeHO, 1110
intepBai mixk HXT i omepatiieto € (pakTopom pU3HKY, 1110
BIUIMBAE Ha pe3yabTar [19].

Poan nimpanenexromii micasa HXT. JlimpanenekTomist
D2 € 3araibHONPUITHITUM CTaHIAPTOM JIIKYBaHHS OIle-
pabebHOTO paKy IIJIYHKA B OIIBIIOCTI MOTOYHUX PEKO-
MeHaauiin. He3Baxxaroun Ha 1ie TBepIKEHHS, BUSHAUCHHS
ONTUMAJIBHOTO TiaX0My 10 JiiMbaaeHeKTOMil y MallieHTiB
3 paKOM IIUTyHKa BCe IIe AUCKYTYEThCS. Xipyprul MOBUHHI
OyTM HaBY€Hi BMKOHYBAaTH OLUIBII PO3IIMPEHY JiMdame-
HEKTOMIiIO Ha IMi3HiX CTa/lisiX 3 BACOKUM PU3UKOM MeTacTa-
3iB y BigjasieHi By3au. Y MAli€HTIB i3 ypaXkeHHSM BY3JIiB
KUIBbKiCTh 3i0paHuxX JiM@paTUUYHUX BY3J1iB € He3aJe:KHUM
MNPEeIUKTUBHUM (haKTOPOM BIKMBAHOCTI Ta MOB’sI3aHa 3
KiJIbKiCTIO MeTacTasiB y JdiM¢patuyHux By3nax. [lauieHTu
3 KJIIHIYHO MO3UTMBHMMM METacTa3aMy B MapaaopTalIbHi

By3JM MoBUHHI npoiltu HXT 3 HacTymHoIO TepareBTHY-
HOIO MHCEKIIEI TapaaopTaibHUX JiM(MATUUHUX BY3JIiB
(PAND). ¥ Oynb-sskoMy BUTIAAKY MPOMiIAKTUYHY TUCEK-
uiro PAND i 3agHix By3J1iB micyist Heoaa loBaHTHOI Tepartii
MO>Ha TPOBOJUTH Y TAIIEHTIB i3 BUCOKUM PU3NKOM Me-
tactasiB PAN, SIK-0T MO3UTUBHI 00’€MHI BY3/IM B IIepuUTa-
CTpaJbHUX BY3JIaX IPYroro piBHs a00 nudy3HMI TiCTOTUII.
OcTaHHIM YacoM AOCTIIKYETbCS POJIb IMPOQiTaKTUUYHO-
ro D2 plus mopiBHsHO 3i crangapTHuM D2 y maiieHTiB i3
MiCLIeBO-IIOIIMPEHUM paKOM IIJIyHKa, SIKi OTpUMYBaaud
HXT. IMepedpazoByroun Ockapa Yaitnbaa, 110 «y Hauti OHi
00U 8CbOMY 3HAOMb UIHY, dne HIiY020 He 8MIIOMb UiHy8amu»,
L. Marano Ta ciiBaBTOpM 3a3Ha4aroTh, 110 CYYaCHi Xipypru
MOBMHHI 30aJlaHCyBaTA MOXJIMBY OHKOJIOTiYHY IiHHICTh
nmimpanenekromii D2 plus 3 1iHOIO ImicisionepauiitHux
YCKJIaIHeHb i pU3MKOM cMepTHOCTI [20].

IIpequkTHBHI MAPKEepPH. AKTYaTbHOIO KITIiHITHOIO TIPO-
0sieMO10 € OUIbIII TOYHE BU3HAUEHHs roka3aHb 10 HXT.
ToOTO 4K MOXJIMBO BX€ Ha eTari JiarHOCTUKU BUAUIUTH
Tux xBopux, sAkuM HXT HamacThb KOpuCTb, i BiIKMHYTU
THX, y SIKUX nependadaeTrbcs BiacyTHicTb edexty HXT.
Llporo MoxxHa HOCSITU 3a IOIMOMOIOI0 CTpaTudiKoBaHOL
oo pusuky crparerii. C. Fong Ta ciiBaBTOpY BKa3yloTh
Ha HEOOXiAHICTh MEPEXOy Bij y3araJbHEHOTO MiIXoay A0
MYJIBTUMOAAIBHOTO JIiKyBaHHSI, TOOTO O CTpaTerii, sika
I'PYHTYEThCSI Ha iHAMBiAyaTbHUX KJIIHIYHUX OCOOJIMBOC-
TSIX MalieHTa Ta rnpodinsix 6ioMmapkepis, 11100 MOJIMILIUTH
MePEHOCUMICTb i Pe3yJIbTaTH JIJIsI TTALIIEHTIB HEe3aJIeXKHO BiJl
reorpadiyHUX BiIMiHHOCTEH Y KIiHIYHIN IpaKTHUili. Xo4Ja
IIOKa3W, IO IATBEPIKYIOTh MOJIEKYJISIPHI OCOOJIMBOCTI,
SIK-OT MiKpocaTesliTHa HeCTaOUIbHICTD i MIPEeIUKTUBHI Ia-
HeJli reHiB 3 BUKopucTaHHIM MeToniB NGS, € oOHaniiim-
BUMM, HEOOXilHA MPOCMEKTUBHA TepeBipKa, IMeplll HixX ix
MOHa Oy/ie BIIEBHEHO BUKOPUCTOBYBATU JJIs1 IPUMNHSATTS
KaiHiyHMX pimeHs [21]. Kpim Toro, 3ampoBamkeHHST Me-
TOMIB PIIMHHOI OiOMNCii YMOXJIMBUTh MiHIMaJbHO iHBa-
3UBHMIA Ta BiATBOPIOBaHMIA NepeaornepaLiiHuii 3a0ip, 110
MpuU3BeAe A0 BIiAIIOBITHOrO BHOOpY Ta Mogudikallii cxeM
JIIKyBaHHSI Ha OCHOBI IMTPOTHOCTUYHOTO PU3UKY Ta CTIMKUX
[0 JIiKyBaHHSI OioMapKepiB, TaKMM YMHOM JO3BOJISIIOUMN
HXT craTu 6ibir o0rpyHTOBAHOIO CTPATETi€I0 IIKYyBaHHSI.

MPAKTUYHI NOPAAU LLOAO 30CTOCYBAHHS
cxemu FLOT

Bropunhna npodinaktuka 3a nonomoroi G-CSF peko-
MEHIOBaHa MallieHTaM, Yy SIKMX Oyaa ¢heOpuibHa HEUTPO-
MeHis a00 BiIKJIaAeHHS YeProBOro HUKIIY Yepe3 HelTporne-
Hilo 4M JelikoneHito. [1oJbChbKi OHKOIOTU PEKOMEHAYIOTh
nepBUHHY npodinakTuky 3a nornomoroi G-CSF ycim na-
uientam [22]. [Tpu 3acTocyBaHHi 1olieTaKceTy 000B’ SI3KOBa
MpeMearKallist 1UIs 3armo0iraHHsT peakliii TirnepuYyTJIMBOCTi.
3acTOCOBYIOTH JIeKCAMETa30H 8§ MT TepopabHO JIBiUi Ha
JIeHb TIPOTATOM 3 JHIB, TIOYMHAIOYM 3a JeHb 0 KOXHOIO
BBEJICHHSI JIOLIETAKCETy, SIKIIIO HeMae TIPOTUIToKa3aHb. [1a-
LIIEHT ITOBMHEH OTPMMATH MiHIMyM 3 103U Mepea BBeIeH-
HAM goueTakceny. Ha poscyn Jikapss MOXHa pO3IJISTHYTH
MOXJIMBICTh 3aCTOCYBaHHSI OTHOPA30BOI J03M JeKcaMeTa-
30Hy 20 MI' BHYTpilllHbOBEHHO Oe3nocepenHbo nepen XT,
SIKIIO MALi€HTU MPOIYCTUWIM MepopaibHU MPUIOM IeK-
caMeTa3oHy 11 mpeMenukauii. s mo3u gouerakcery
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Ta6bnuys 2. Cxema FLOT

YeprosicTb 2 . . .
BBEICHHS Mpenapat [os3a (mr/m?) PO34MHHUK, cnocib i TpuBanictb iHQYy3ii
250 mn 0,9% pizionoriYyHOro po3ymHy BHYTPILLHBO-

1 Houerakcen 50 BEHHO 60 XBUNWH

2 OkcaninnatuH 85 500 MmN 5% rntoKo3n BHYTPILLHLOBEHHO 120 XBUNNH

3 Eggmbﬂ)”o cponiHar (neiko- 200 250 Mn 5% rnoKo3n BHYTPILLHLOBEHHO 120 XBUNNH

) 0,9% pizionoriyHnn po3uunH; 24-roamMHHa iHAY3is BHY-
4 ®ropypauun (5-FU) 2600 TPILLHLOBEHHO 6€3rMepepBHO IHPY3IiINHOK MOMMO

TMpumitka. nknn nosTroproroTs LU0 ABa TUXHI. [TpoBoanTbes 4 unknun go onepadii i 4 nicns.

75—185 MTr BUKOPUCTOBYEThCST 00’ eM iHDY3il 250 M. His
103 > 185 mr — 500 mu1. OkcasiruiatTid HecyMicHuI 3 0,9%
GbizioJoriYHNM PO3UMHOM XJIOPUIY HATpPilo, TOMY HE CJIif
MPOMMBATH JIiHii iziosoriyHUM po3unHoM. 11 103 okca-
nimmatuHy < 104 Mr BukopuctoByeThes 250 M 5% riio-
Ko3u. BBeneHHs1 oKcalimiaTuHy 3aBXIM Ma€ TepeayBaTh
BBeneHHIO 5-FU. OkcaniniaTuH MOXHa BBOAMUTU OJHO-
YacHO 3 JISMKOBOPMHOM 3a JONOMOroio Y-KOHHeKTopa. Y
pasi ajnepriuHoi peakiiii (JlapuHrogapuHreagabHOl Au3ec-
Te3il) cnig 36inbmmTH Yac iHdys3ii okcanimaaTuHy a0 4—6
ronuH. JIelikoBopuH HeoOxinHo BBoauTHU nepen 5- FU. Bin
nincuimoe piro 5-FU nuisixoM mocusieHHsT 3B’SI3yBaHHS
5-FU 3 1isthoBUM (hepMEHTOM TUMiAWIaTCUHTETa3010. st
TpuBasioi iHGYy3il 5-FU onTuMaibHUM € BCTaHOBJICHHS
LEHTPAJIbHOTO BeHOo3HOro noptTy. CItig Mpu3ynuHUTI abo
HazaBxau mpunmHuTy npuiiom 5-FU y naiieHTiB i3 o3Ha-
KaMU TOCTPOTO PAaHHBOTO MOYaTKy a00 HaA3BUYANHO TSIK-
KOi TOKCMYHOCTI, III0 MOXe CBiTYMTHU IIPO MaiitkKe IMOBHY
a00 IOBHY BiICYTHICTb aKTUBHOCTI OUIipUMiIUHIETIAPO-
reHasu (DPD). 2Konna no3a 5-FU He Oyna noBeneHo 6e3-
MEeYHOIO JUIS Talli€EHTIB 3 BiICyTHBOIO akTUBHicTIO DPD.

Monudikariist 103 ITMTOCTATUKIB MPU MOPYIIEHHI Jla-
OOpAaTOPHUX MOKA3HUKIB i PO3BUTKY MOOIUHUX e(eKTiB
3MIICHIOETHCS 3a 3aTaJIbHUMU TTpaBUJIaMMU.

Konduaikr iHnTepeciB. ABTOpuU 3asiBISIIOTH TIPO BifCYT-
HIiCTb KOH(UTIKTY iHTEpeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBI JaHOI CTATTi.

Buecok aBropiB. [inn O.1., Ipunvkie A.M., Sdpema P.P.,
lInapux A4.B. — mouyk JiTepaTypy, HallMCaHHS CTATTi,
¢dopMaTyBaHHS Ta peaaryBaHHsS TEKCTY, O(pOPMICHHS ITy-
Omikarii.
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Neoadjuvant chemotherapy of gastric cancer
(literature review)

Abstract. As early as the 1980s, the discovery of certain positive
outcomes of preoperative (neoadjuvant) chemotherapy (NCT) in
breast cancer (at least the possibility of reducing the tumor size)
stimulated the study on the role of such treatment in other types
of tumors, particularly, in gastric cancer. In this literature review,
we will focus on the following questions: 1) the potential benefits
and risks of neoadjuvant therapy for gastric cancer; 2) stages of

research of this problem; 3) indications for NCT in gastric can-
cer; 4) number of NCT cycles; 5) optimal time between NCT and
surgery; 6) the role of lymphadenectomy after NCT, 7) predic-
tive markers; 8) practical advices on the application of the FLOT
scheme.

Keywords: neoadjuvant chemotherapy;
stomach cancer

FLOT, oxaliplatin;
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