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ABSTRACT

Relevance: Breast cancer is one of the most common cancers in women. In 2022, GLOBOCAN reported 2,296,842 new cases
of breast cancer and 666,103 deaths from this disease. Breast cancer ranks Ist in the world in the structure of oncopathologies in
women.

In the Republic of Kazakhstan, 37,038 new cancer cases were registered in 2023, except for skin cancer. The number of cases of
malignant neoplasms increased by 1,959, or 5.6%, compared to the previous year. The “stable” incidence per 100,000 population
was 186.1 per year, with a growth rate of 3.5%; the standardized rate was 0.8%, with a growth rate of 159.6.

1t is also worth paying attention to the main directions and principles of SCC treatment. The types of SCC treatment depend
on the stage of the disease. Tumor treatment includes surgical removal, radiation therapy, chemotherapy, and hormonal therapy.
Currently, intraoperative radiation therapy (IRT) is relevant as an op-timal method of SCC treatment. According to oncologists,
mammologists, and radiation oncologists, this treatment method also requires in-depth analysis to improve treatment outcomes and
five-year survival rates for this disease.

The study aimed to examine the world experience in the use of IORT in the treatment of breast cancer.

Methods: This article reviews PubMed sources from 2003 to 2023 on the use of IORT in treating breast can-cer.

Results: This review presents the results of large studies, including multicenter prospective ones, on evaluat-ing the efficacy, the
effect on survival, and the features and possible limitations of IORT in treating breast cancer.

Conclusion: IORT is a fairly promising and innovative treatment method that reduces the risk of side effects and the duration of
treatment. Considering the positive short-term and long-term results of IORT application, it is advisable to recommend its full use in
clinical protocols within Kazakhstan’s healthcare system.

Keywords: intraoperative radiation therapy (IORT), breast cancer, survival rate, long-term results, recurrence rate.

Introduction: Every year, about 2.3 million new cases
of breast cancer (BC) are registered in the world, and the
number of deaths exceeds 700 thousand. Countries with
high prevalence include the USA, Denmark, France, Aus-
tralia, New Zealand, Sweden, and Canada. Countries with
low incidence rates include the Democratic Republic of
the Congo, Mali, China, Vietnam, and India. Countries with
a highincidence in the CIS countries include Armenia, Mol-
dova, Kyrgyzstan, and Ukraine. Breast cancer ranks first. It
is followed by: lung and bronchial cancer, colorectal can-
cer, stomach cancer, cervical cancer, esophageal cancer,

prostate cancer, kidney, ovarian, pancreatic, endometrial,
and liver cancer [1]. According to data in our country: Ac-
cording to the latest data, in 2023, 37,038 cases of almost
all types of cancer, except for skin cancer, were detected
for the first time in the Republic of Kazakhstan (in 2022 -
35,079 cases). The number of cases increased by 1959, or
5.6%, compared to the previous year (2507 cases, or 7.7%).
The normal incidence rate per 100,000 population was
186.1 (2022 - 179.9), with a growth rate of 3.5% (+5.6%) per
year. The standard rate was 159.6 (158.4), with a growth
rate of 0.8% (+3.8%) (Table 1) [2].

Table 1 - Incidence of certain types of malignant neoplasms (excluding skin cancer) among the population of the Republic
of Kazakhstan (“normal” indicators) (the table presents data on the most common types of cancer)

Number of people diagnosed with cancer for the first time in their lives
LeEEiiom GriUmeS Absolute number Per 100,000 Grc:wth
Total cases — Total cases — 2022 2023 L=
15,885 (2022) 16,336 (2023)
High-risk areas for cancer development 13951 14301 81.3 82.2 3.5
include:
Breast 5171 5505 26.5 27.7 4.3
Lung and respiratory tract cancer 3925 3873 20.1 19.5 -3.3
Stomach 2915 2873 14.9 14.4 -3.4
Colon 1940 2050 9.9 10.3 3.6
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Due to the high prevalence of this type of cancer, it is
necessary to make certain efforts for its early diagnosis and
treatment. Radiation therapy is a widely used method of
treating all types of cancer, even for palliative care. The use
of intraoperative radiation therapy (IRT) in the treatment
of breast cancer is becoming increasingly relevant. IRT is
a method of treating breast cancer using direct radiation
therapy during surgery. It can be used as an alternative or
an addition to standard adjuvant radiation therapy after
surgery. A variety of high-tech methods are used for ad-
juvant radiation therapy. For example, adjuvant radiation
therapy is intensively modulated and image-guided, and
hypofractionated breast treatment is used instead of the
traditional total dose of 50 Gy (2 Gy x 25 days). This type of
treatment has a set of features that enable the near-com-
plete cure of almost all tumors, regardless of their location
and severity [3]. However, the role of IOST in the treatment
of squamous cell breast cancer has been studied in several
clinical trials and has shown positive results as an alterna-
tive or adjunct to adjuvant radiotherapy [4].

Some studies have also shown that IOST can be safe
and convenient for patients. Since it allows for a single dose
of radiotherapy to be delivered during surgery, whereas
standard radiotherapy is administered a few weeks after
surgery and is carried out over several weeks [5]. Accord-
ing to oncologists, mammologists, and radiologists, this
approach is an optimal option, requiring an in-depth anal-
ysis of both the treatment and the five-year survival rate
after treatment. Numerous studies confirm this. The use of
IOST immediately after surgical removal of breast cancer
was widely studied in this scientific study, which led to a
positive attitude towards IOST among specialists. In squa-
mous cell breast cancer, 44,752 patients were treated with
IOST in 35 countries over 20 years, with the administration
of intraoperative radiotherapy immediately after tumor re-
moval. Evidence suggests that the treatment has saved 30
million kilometers of travel time and approximately 2,000
lives [6].

The study aimed to examine the world experience in
the use of IORT in the treatment of breast cancer.

Materials and methods: We searched the PubMed da-
tabase from 2003 to 2023 using the following keywords:
intraoperative radiotherapy, “IOST and breast cancer’,
“breast cancer treatment”, “IOST application”, “IOST side
effects”, “IOST advantages”. Based on the critical analysis,
28 literature references were included in this review.

Results: |OST was first used to treat squamous cell car-
cinoma in 1998. It is designed to replace traditional radia-
tion therapy after surgery. I0ST is a method that delivers
radiation directly during surgery, reducing the amount of
tissue exposed to radiation and shortening the treatment
time. This method was originally proposed by the Medical
College of Ohio (MCO) in the United States and the Mont-
pellier Regional Cancer Center (CRLC) in France, based on
reports of 72 patients treated with intraoperative electron

beam therapy. Compared with SCC, SCC shows different
sensitivity to high doses. In the 2000s, Fowler proposed an
alpha/beta ratio of 4 for SCC, which is the best approxima-
tion to the 10-point scale for most SCCs. Clinical results
from Canadian and British hypofractionation studies fur-
ther support this value. A lower dose per fraction may re-
sult in greater sensitivity compared to a higher dose. This is
a clear argument in favor of IOST. In a linear-quadratic
model using an alpha/beta value of 4, the I0ST dose per 10
Gy is 35 QED. Therefore, a single dose of 10 Gy of I0ST is
equivalent to approximately 24 Gy of ablation [7]. Despite
evidence of improved treatment efficacy and patient qual-
ity of life, concerns remain regarding long-term outcomes
and local recurrence rates [8]. IOST can be delivered in sev-
eral ways. The most common is electronic IOST. I0ST is cur-
rently the standard therapeutic approach for patients with
early-stage, low-risk squamous cell carcinoma as part of
breast-conserving surgery. Studies have shown that IOST
is an effective treatment for squamous cell carcinoma. One
study found that IOST reduced the risk of squamous cell
carcinoma recurrence by 80% [9]. Other studies have also
demonstrated that IOST achieves high control rates and fa-
vorable survival rates for squamous cell carcinoma [10,11].
However, there are several limitations to the use of IOST in
the treatment of squamous cell breast cancer. First, IOST is
designed for relatively small tumors, making it difficult to
use. Second, not all centers offer IOST, making it inaccessi-
ble to some patients. Despite the above limitations, IOST is
still an effective treatment option for squamous cell breast
cancer. For patients with relatively small tumors, I0ST has
proven to be more cost-effective than traditional radiation
therapy. I0ST is also very useful for patients who cannot
undergo long courses of traditional radiation therapy, in-
cluding those who live far from the cancer center or have
transportation and mobility issues [12]. However, 10ST is
not effective for all patients and may not be completely
suitable for all cases of squamous cell breast cancer. Some
studies have also shown an increased risk of disease recur-
rence after |IOST. However, these studies did not take into
account tumor characteristics, age, geographic location,
and race [13]. Limitations of radiotherapy dosing regimens
may be associated with certain risks and limitations, such
as limited availability of IOST for some patients [14]. Over-
all, numerous studies and data suggest that IOST may be
an effective and convenient treatment option for squa-
mous cell carcinoma. However, further studies and evalua-
tions are needed to better understand its efficacy and
safety, as well as to identify patients suitable for this treat-
ment. One of the most well-known studies is the rand-
omized TARGIT-A trial. This study assessed the effective-
ness of low-energy IOST on treatment outcomes. Initially,
3451 women were randomized to IOST or total breast irra-
diation. 15% of patients received additional I0ST. It is
worth noting that the study included 2 groups: those who
received IOST during surgery and those who received IOST
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as a second treatment (after pathological examination).
The authors published the first results after 5 years (29
months of follow-up). It showed an increase in recurrence.
(Note that 3.3% in the IOST group and 1.3% in the TBBI
group, but within the non-inferiority criteria) for the entire
study population. In the post-pathology cohort, there was
an increased recurrence rate with 10ST (5.4% for IOST and
1.7% for TBBI, which exceeded the efficacy threshold), as
observed in the surgery cohort (2.1% vs 1.1%, respectively,
with efficacy criteria not being weak) [15]. Later, the
TARGIT-A investigators published an update. However, the
results were criticized and questioned by oncologists be-
cause they were not in the same population [16]. In the
post-cohort (1153 patients), 5-year follow-up revealed an
increased recurrence rate in the IOST group (IOST 3.96%,
TBBI 1.05%), which is below the efficacy threshold and
should not be recommended for patients at this time [17,
18]. In the IOST surgical cohort, the 5-year recurrence rates
were 0.95%-2.11%, but within the non-inferiority criteria.
Long-term Kaplan-Meier curves were not presented at the
time [19]. However, a major concern with the methodology
of these updates is that the study reported local recur-
rence-free survival (LRFS) rather than long-term absolute
recurrence rates. This is an important study because con-
cerns have been raised about composite endpoints such
as LRFS that include mortality. Additionally, other breast or
breast radiotherapy studies have shown long-term recur-
rence rates, highlighting the importance of counseling pa-
tients about radiotherapy options [19, 20]. The results that
formed the basis for e-IOST are the largest multicenter tri-
al to date, the ELIOT trial. In it, 1305 women were rand-
omized to IOST or ablation. At 5 years, IOST was associated
with an increased local recurrence rate (4.4% vs. 0.4%) [21].
However, long-term results of the ELIOT trial have not yet
been published. On the other hand, Leonardi et al fol-
lowed 1822 patients who underwent IOST at a single insti-
tution outside the context of a clinical trial. They found
that patients who met the criteria of the American Society
for Radiation Oncology (ASTRO) had lower 5-year recur-
rence rates [22]. This clearly indicates that IOST treatment
requires further study. Clinicians, including breast sur-
geons and radiation oncologists, may wonder what the
role of IOST is for patients with early-stage squamous cell
carcinoma. Current ASTRO guidelines recommend that pa-
tients with IOST should always seek medical advice if they
are at increased risk of local recurrence. ASTRO guidelines
emphasize that IOST should only be used in prospective
studies and that only eligible patients should be consid-
ered for its use. The American Brachytherapy Society does
not support I0ST outside of prospective studies (although
this was published before the TARGIT-A trial updates were
released). The guidelines emphasize that I0ST using elec-
tronic devices should be limited to eligible patients [16, 21,
22]. One of the most important recent studies is ELIOT
(Electronic Intraoperative Radiotherapy for Breast Cancer)

[21]. This study investigated the use of IOST in patients
with early squamous cell breast cancer. The study results
showed a 5-year overall survival of 95.5% and a dis-
ease-free survival of 98.1%. These results were compared
with standard radiotherapy, and the authors concluded
that 10ST is a safe and effective treatment option for pa-
tients with early squamous cell breast cancer [21]. Another
study from 2018 showed that I0ST may be an effective
treatment option for patients with multiple, non-bulky
breast tumors. This study included 203 patients who were
given I0ST instead of standard radiotherapy. The study re-
sults showed a 5-year local recurrence-free survival rate of
96.4%. This is comparable to standard radiotherapy. The
researchers concluded that IOST may be an effective treat-
ment option for this patient group [18]. A study was also
conducted to evaluate the efficacy of IOST in combination
with liposomal doxorubicin (L-Dox) for the treatment of
patients with localized squamous cell carcinoma [23]. This
study included 79 patients who were randomly assigned
to two groups: one group received IOST in combination
with L-Dox, and the other group received IOST alone. The
study results showed that patients who received I0OST plus
L-Dox had a higher rate of local recurrence and poorer dis-
ease-free survival compared to patients who received
IOST alone. These results suggest that the combination of
IOST and L-Dox may be a more effective treatment option
for patients with localized squamous cell carcinoma. Some
studies have also investigated the use of IOST as an alter-
native to standard radiation therapy for patients with oth-
er types of squamous cell carcinoma. For example, a 2016
study [24] demonstrated that IOST may be a safe and ef-
fective treatment option for patients with low rates of lo-
coregional recurrence. This study also found that patients
treated with 10ST had higher treatment satisfaction than
those treated with standard radiation therapy. However,
not all studies support the effectiveness of IOST in treating
squamous cell carcinoma. A 2020 study found no statisti-
cally significant differences in survival or disease recur-
rence between patients treated with I0ST and those treat-
ed with standard radiation therapy [25].

Discussion: In summary, several studies have demon-
strated the efficacy of 10ST in treating SCC, although all
aspects of the treatment method have not yet been thor-
oughly studied. Radiation therapy is rapidly evolving every
day. This is evidenced by the capabilities of spiral tomo-
therapy, adjuvant radiotherapy (which is performed with
intensity-modulated and image-guided techniques), and
adjuvant ionizing radiation. However, additional studies
are certainly needed to determine the best indications for
the use of IOST and to assess its long-term impact on the
survival and quality of life of patients with SCC. An impor-
tant aspect of using I0ST in the treatment of SCC is the se-
lection of patients who can effectively benefit from the
treatment method. In the main studies, we observed that
IOST may be more effective in patients with small tum-
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ors, a low invasion rate, the absence of lymphatic metas-
tases, and high sensitivity to radiotherapy [18, 23]. It has
also been shown that several other factors need to be tak-
eninto account, including the patient’s age, general health
condition, presence of comorbidities, and their treatment.
Another important aspect of using IOST in the treatment
of squamous cell carcinoma is controlling the optimal dose
and distribution of radiation [26]. Compared with adjuvant
radiotherapy, IOST allows for more precise delivery of ra-
diation to the tumor, reducing the amount of radiation
received by healthy tissues. The use of IOST in the treat-
ment of breast cancer is becoming increasingly relevant.
Since I0ST is a method of treating squamous cell carcino-
ma with direct radiation therapy during surgery, it can be
used as an alternative or in addition to standard adjuvant
radiotherapy after surgery [3]. The role of IOST in treating
squamous cell carcinoma has been investigated in several
clinical trials. The results of many studies suggest that IOST
may be an effective alternative to standard radiotherapy.

Additionally, the optimal dose of radiotherapy may
vary depending on several factors, including tumor size
and location, the presence of metastases, and the level of
sensitivity to radiotherapy. Additional aspects to consider
include skin burns, edema, and changes in skin texture. In
some cases, the above-mentioned side effects can be sig-
nificant and affect the patient’s quality of life [27, 28]. How-
ever, it is known that modern technologies and methods
of using I0OST can reduce side effects and increase the safe-
ty of this treatment method.

Conclusion: Overall, IOST is safer and more effective
than standard radiation therapy in some cases. It is also
an effective treatment for patients with locally advanced
squamous cell carcinoma. Numerous studies have demon-
strated that I0ST can enhance survival and decrease the
risk of recurrence in squamous cell carcinoma. However,
the limitations of IOST may make it inaccessible to some
patients. Given the currently available results and evi-
dence-based recommendations, the use of 10ST in ear-
ly-stage squamous cell carcinoma certainly requires addi-
tional practical studies. As part of shared decision-making,
oncologists should inform patients about potential con-
cerns related to the 10ST results.

Nevertheless, the method is quite promising and inno-
vative, reducing the risk of side effects and shortening the
treatment period. Despite this, there are limitations to the
use of IOST. Additional theoretical and experimental stud-
ies are necessary for a more comprehensive understand-
ing of the application of this technique in the treatment
of squamous cell carcinoma in our country. Once the re-
search has a solid foundation and evidence base regard-
ing the immediate and long-term patient outcomes, the
method will undoubtedly be introduced into clinical pro-
tocols as an alternative to traditional ablative radiothera-
py, and guidelines and recommendations for consultation
will be developed.
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AHJIATIIA

CYT BE3I KATEPJII ICITTH EMJAEYJAET'T MTHTPAOIIEPAIIUAJIBIK
COVJIEJ TEPAIIUSAHDBIH POJII:
9/IEBUETKE IOJY

E.O. Kypamaes'?, /I.P. Kaiioaposa'?, B.B. Kum*, M. /Incyzameunu’®

1«C.K. AccheHamsipos atbiHaarbl Kasak ¥nTTelk MeaguumHa Yrueepcuteti» KEAK, Anvarsl, KasakcTaH Pecnybnnkach;
2«Kasak OHKOMOr st XaHe paaronorust FuinbIMU-3epTTey MHCTUTYTHI» AK, Anmarsl, KasakcTaH Pecnybnukac!;
Jnstituto Madrilefio de Oncologia (Grupo Imo), Maapug, Vcnanus

Oszexminizi: Cym Oesi kamepni (CBK) iciei aiiendepoe scui kezoecemin icikmepoiy 6ipi. GLOBOCAN oepexmepi oouvinwa 2022 dncwinb
cym 6esi obvipvinwiy 2 296 842 scana scazoaiivl scone ocol aypyoar 666 103 enim mipkendi. Oliendep apacbiHOa OHKONAMOI02US KYPblLIbIMbIHOA

mapanywl 6otibiHwa onemoe I-ui opviHOa.

Kasaxcman Pecnybauxacvinoa 2023 dceinvl mepi kamepni iciein Kocnasanoa ey ansawi pem Kamepii iCiknen mipKkeneeH aypyobly caHbl

37 038 arcazoail anvikmanovl. Andbinebl JHcbliOblY Oeneelline Kapaeanoa Kamepii 0epmke wmanovikkanoap canvl 1959-ea nemece 5,6%-ea
ocmi. Coipgammanywsinoikmoly 100 Moy Xanvikka wakkanoazvl «Kaivinmoly kepcemkiuwi 186,1 kypaowsl ecy KapkviHbimeH scvlavina 3,5%,
cmandapmmul kopcemxiui — 0,8%-0viK ocy Kapkvinvimen 159,6-nvl Kypaosi.

Conoaui-ax CBK icicin emoeyoezi Hezizei bazvimmap mex npunyunmepee Hasap ayoapear dicon. CHK iciein emoey mypuepi aypyouiy
camvicbina Oavinanvicmel. Icikmi emoey: Xupypeusnvlk anvln Mmacmay, coyieni mepanus, XUMUOMEPanus JHCoHe 20PMOHObIK Mepanusiibl
Kammuoel. Kaszipei yaketmma unmpaonepayusinvix coyieni mepanusinol (MOCT) CBK icicin emoeyde oymaiinel 90ic peminoe Koi0any e3exmi
bonvin omeip. OHKOL02MAPObIH, MAMMOI0ZMAPObIH HCOHE PAOUAYUATBIK OHKOI0ZMAPObIH NIKIpiHULe, Oy emoey mocili, em Homudiceci men bec
JHCHLIOBIK, OMID CYPY Mep3iMi KOpCmeKiuin dcaKcapmy yuin 0e meper manioayovl Kasxicem emeol.

3epmmeydin makcamol — cym Oe3i Kamepii iciein emoeyoe UHMpAaonepayusiblK coyieil mepanusnvl KOIOaAHYObIH d1eMOIK Madicipubecin
3epmmey.

Aoicmepi: Panoomusayusiiel em men mema-anaiusz Homuodcenepi nezizinoe 2003-2023 scvinoapoazer PubMed 6aszaceinan CBK icicin
emoeyoezi HOCT xonoarny mypanel 0epekkezoepee wony 6epinoi.

Homuocenepi: Ooebu wonyoa em muimoiniei, omip cypy y3aKmoleblia em ocepin b6azaiay oouvinwa ipi 3epmmeynepoiy, coHblly iuinoe
Ken opmanvlkmel oy Homudceni sepmmeynepoiy, conoai-ax CHK iciein emoeyoe HOCT konoanyovly epexuienikmepi Men MyMKiH O01ambiH
wexmeynepi YCblHbLIObI.

Kopoimoinovi: UOCT em anyoan xeiiinei scanama acepaepoiy Kaynin memenoemymen kamap, CHK iciein emoey y3axmuvi2biH a3aimaobl.
CBK icizin emoeyoe ocvl 90icmemeHri KoI0aHyObl HCAKCHIPAK MYCIHY YWiH KOCbiMua 3epmmeyiep Kasxcemi auvik. Kvicka mep3imoi scone y3ax
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Mep3imOi oH Homudcenep bonzan scazoauoa, HOCT-ubl monvi2blMeH KOIOAHY MeH eMoey MeKemelepiHOe KIUHUKAIBIK XAmmamaiapaa eHeisy
YULiH YCIHBLLYbL XAK.

Tyitin co30ep: unmpaonepayusnvik coyneni mepanus (MOCT), cym 6e3i kamepuni iciei (CHK), emip cypy Oeneetii, y3ax mep3imoi Homuoiceep,
Odepm Kaumanauy sHuiniel.

AHHOTALUA

POJIb UHTPAONIEPAIIMOHHOM JIYUEBOUM TEPAITUA
B JJEUEHUM PAKA MOJIOYHOM KEJIE3BI:
OB30P JIMTEPATYPbI

E.A. Kypamaes'?, /I.P. Kaiioaposa'?, B.b. Kum?, M. {ncyzameunu®

'HAO «Kasaxckuit HaunoHanbHbiin MeauumHckinit Yaueepeutet um. C.1. AcdeHausiposay, Anmatbl, Pecnybnuka Kasaxctar,
*AO «Kasaxckuit HayuHo-Vccrenosatensckuit VHeTutyT OHkonorvm v Paguonorumy, Anmartsl, Pecnybnuka Kasaxcran,
Jnstituto Madrilefio de Oncologia (Grupo Imo), Maapug, Vicnanus

Axmyanvrnocms: Pax monounoil scenesvl (PMIK) signsiemes 0oOHuM u3z camvlx pacnpocmpaHeHHsiX U008 paka y sceHujut. Ilo oannwvim
GLOBOCAN 3a 2022 200 sapezucmpuposano 2,296,842 noswvix ciyuaes PMIK u 666,103 cayuaes cmepmu om O0annoeo 3abonesanus. 11o
PACnPOCMpPaneHHOCmu 3aHumMaem I-e mecmo 6 mupe 8 CmpyKmype OHKORamon02uul y JHCeHwuH.

B Pecnybonuxe Kasaxcman 6 2023 200y sapecucmpuposarno 37,038 Hoebix ciyuaes paka, 3a UCKIOYeHueM paxka koxcu. Hucno
3a0071e6UUX 3N0KAUECMBEHHLIMU HO8000PA306anusMuU yeeauyunroce na 1,959, umu na 5,6% no cpasuenuio ¢ yposuem npeovioyujeco 200d.
«Cmanoapmu3supoganusiily nokazamenv 3abonesaemocmu xa 100 moic. nacenenusi cocmaeun 186,1 6 200 ¢ memnom npupocma 3,5%,
cmanoapmuszuposannsill nokazamens — 0,8% ¢ memnom npupocma 159,6.

Takoce cmoum o6pamums GHUMAHUE HA OCHOBHble HaNpasieHus u npunyunsl ieuyerus PMIK. Buowel reuenus PMJK 3asucsam om cmaouu
3abonesanus. Xupypeuueckoe yoaienue ONyXOnu MOJCem GKIIOUAMb IYYegyio Mepanuio, XUMUOMepanuio u 20pMOHAIbIYI0 mepanuio. B
Hacmosujee 8peMs aKmyaabHblM CIMAHOBUMCA UCNOIb3068aNUe unmpaonepayuonnou ayuesou mepanuu (MOJIT) ¢ kawecmse onmumanbno2o
memooa nevenus PMIK. [1o Muenuio onkono2o8-xupyp2os, Mammono2os u paduayuoHHbLX OHKOJI0208 NOOX0O0 K Ne4eHUI0 nymem UCHONb3068aAHUS
HOJIT mpebyem 2nyboko2o ananruza O YAyuuieHus pe3yibmama jledeHus u namuiemHell oloCusaemMocmu y NayueHmos ¢ OaHHbIM Hedy20M.

Lensv uccneoosanun — uzyuenue Mupo6o20 ONbIMA NPUMEHEeHUs UHMPAONEPAYUOHHOU TYUe6ol mepanuu 6 JeYeHul paKa MOJIOYHOU
Jicenesoi.

Memoowr: B cmamoe npedcmasien 0030p ucmounuxog uz 6asvit PUBMED 3a 2003-2023 22. no npumenenuro HOJIT 6 reuenuu PMOK.

Pesynomamur: B 0630pe npedcmagnenvt pe3yibmamol KPYNHbIX UCCACO08AHUL, 6 MOM HUCTE MYTbMUYEHMPOGHIX NPOCHEKMUBHBLX, NO
oyenke dhpexmusnocmu, GIUAHUU HA BbIJCUBAEMOCHIb, A MAKJICE 06 0COOEHHOCMAX U 803MONCHLIX ocpanudenusx npumenenus UOJIT ¢
nevenuu PMOK.

3axnwuenue: UOJIT sgnsiemest 00CmMamouno nepcneKmueHbIM U UHHOBAYUOHHBIM MEMOOOM JledeHUsl, KOMOPblll NO360JISeM CHU3UMb PUCK
pazeumus nO60YHbIX dPPDEKMO8 U YMEeHLULUMb NPOOOIHCUMETLHOCTb IeHeHUs. YUUumvl8ds noi0diCUmenbHble KpAmKoCpOUHble U 00120CPOYHbLE
pesynomamul npumenenus MOJIT, yenecoobpasno pekomen0osams noiHoYeHHoe UCNONb308AHUE OAHHO20 MEMOO0d 8 KAUHUYECKUX NPOMOKONAX
6 cucmeme 30pagooxpanenus Kazaxcmana.

Kanruesvie cnosa: unmpaonepayuonnas nyveeas mepanusi (MOJIT), pax monounoi scenesvr (PMIK), evlocusaemocms, omoaneHHvie
pe3ynbmanl, Yacmoma peyuousos.
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