c@) KazlOR

UDC: 616-006:615.03

ORIGINAL INVESTIGATIONS

DOI: 10.52532/2663-4864-2025-1-75-411

EFFICACY OF ERYTHROPOIETIN
IN THE CORRECTION OF ANEMIA IN ONCOLOGY
PATIENTS UNDERGOING CHEMOTHERAPY

D.U. SHAYAKHMETOVA', D.R. KAIDAROVA*, K.K. SMAGULOVA',
N.Z. TOKTAHAN', Zh.M. AMANKULOV"

'Kazakh Institute of Oncology and Radiology, Aimaty, the Republic of Kazakhstan;
2Asfendiyarov Kazakh National Medical University, Aimaty, the Republic of Kazakhstan

ABSTRACT

Relevance: Anemia is a common complication in oncology patients, reducing their quality of life and potentially decreasing the
effectiveness of antitumor therapy. Its prevalence among patients with solid tumors reaches 40%, and during chemotherapy, it increases
to 54%. The deterioration in patients’ condition is associated with chemotherapy-induced myelosuppression, making anemia correction
a crucial task. The primary pharmacological method for correction is using erythropoietins, which stimulate the proliferation of
erythroid progenitor cells.

The study aimed to evaluate the effectiveness and safety of erythropoietin in correcting anemia in oncology patients receiving
chemotherapy, focusing on improving treatment outcomes by correcting hematological parameters in real clinical practice.

Methods: This prospective, non-interventional study included 133 patients from two clinical centers in Kazakhstan. Inclusion
criteria: age >18 years, histologically confirmed solid tumor, anemia (Hb <100 g/L), and ongoing chemotherapy. The sample included
100 (75.2%) women and 33 (24.8%) men, with a median age of 60 years (52.0-67.5). The drug was administered 3 to 5 times in 78.2%
of patients and 1 to 2 times in 21.8%. Statistical analysis was performed using the Friedman and Wilcoxon criteria, with a significance

level of p<0.05.

Results: Data from 133 patients were analyzed. An increase in hemoglobin and erythrocyte levels was observed in 65.4-78.2%
of patients. In the first and third months, hemoglobin levels increased by 0.6 g/L (p<0.001), and erythrocyte levels increased by
0.2-0.3x10"/L (p<0.001). 33.1% of patients received the drug five or more times. No serious adverse events were recorded.

Conclusion: Erythropoietin demonstrated a statistically significant improvement in clinical parameters, confirming its effectiveness
and safety in correcting anemia in oncology patients receiving chemotherapy. This contributes to an improved quality of life and better

treatment outcomes.

Keywords: anemia, oncology, chemotherapy, erythropoietin, erythropoiesis, anemia correction, biosimilar, solid tumors.

Introduction: Anemia associated with chronic dis-
eases occurs in 40% of cancer patients with solid tu-
mors. The incidence of anemia during chemotherapy
reaches 54%, with 30% of cases being mild, 9% moder-
ate, and 1% severe. Anemia is most often observed in
lung cancer (71%) and tumors of the female reproductive
system (65%) [1, 2].

Chemotherapy may worsen anemia by decreasing he-
moglobin levels and worsening the general condition of
patients. In this context, the importance of anemia cor-
rection cannot be underestimated since it affects pa-
tients’ quality of life and can also reduce the effective-
ness of antitumor therapy [3]. Erythropoietins stimulate
the proliferation of the erythroid hematopoietic lineage
in the bone marrow. These drugs are actively used to cor-
rect anemia in cancer patients. Erythropoietin has been
approved for clinical use and has shown its effectiveness
in increasing hemoglobin levels and reducing the need
for blood transfusions in patients receiving chemother-
apy. However, despite its widespread use, questions re-
main about optimizing the administration regimen, effi-
cacy, and safety profile. In this regard, there was a need

to conduct this study in real clinical practice to assess the
efficacy and safety of erythropoietin in cancer patients
receiving chemotherapy.

The study aimed to evaluate the efficacy and safety
of erythropoietin in the correction of anemia in cancer
patients receiving chemotherapy, focusing on improving
treatment outcomes by correcting hematological param-
eters in real clinical practice.

Objectives of the study: to analyze the drug’s effect
on hemoglobin levels, the frequency of blood transfu-
sions, and the general condition of patients, as well as to
identify possible side effects when using it in real clinical
practice.

Materials and methods: The study was prospective,
non-interventional, and conducted in two clinical centers
in Kazakhstan. The study included and analyzed data from
133 patients. The main inclusion criteria were age 18 years,
verified diagnosis of solid cancer, laboratory-confirmed
anemia (hemoglobin level <100 g/L), and ongoing chemo-
therapy. The study patients included individuals of both
sexes, with a three-fold predominance of females: 100
women (75.2%) and 33 men (24.8%). The average age of
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patients was 60 years (range 52.0-67.5). Most study partici-
pants (57.1%) had a normal body mass index. The predom-
inant tumor localizations included gynecological tumors
- 40 patients (30.1%), tumors of the gastrointestinal tract
- 38 patients (28.6%), breast cancer - 22 patients (16.5%),
and other localizations - 33 patients (24.8%) (Table 1).

Table 1 - Clinical and demographic characteristics of
patients

Indicator n (%)
Floor
Men 33 (24.8%)
Women 100 (75.2%)
Age (Median (Q ,-Q ,)) 60 (52.0-67.5)
Body mass index
16-18.5 2 (1.5%)
18.5-25 76 (57.1%)
25-30 41 (30.8%)
30-35 11 (8.3%)
35-40 3 (2.3%)
Tumor localization
Hematological 3 (2.3%)
Gynecological 40 (30.1%)
Heads and necks 7 (5.3%)
Gastrointestinal tract 38 (28.6%)
Leather 2 (1.5%)
Lungs 8 (6.0%)
Breast 22 (16.5%
Urogenital system 9 (6.8%)
The locomotor system 4 (3.0%)
Total 133 (100%)

Patients received erythropoietin 40,000 IU/ml for
6 months before inclusion in the study. The total num-
ber of drug administrations ranged from 3 to 5 in 78.2%
of patients. The most common chemotherapeutic
agents were Cisplatin, Carboplatin, and Paclitaxel. These

drugs were used for chemotherapy in 74-90 patients
(55.6-67.6%).

The study analyzed changes in hemoglobin levels,
red blood cell (RBC) count, and the data on side effects.
The drug’s efficacy was assessed based on changes in he-
moglobin levels and RBC count, and safety was assessed
based on monitoring adverse events.

Statistical analysis used the Friedman and Wilcoxon crite-
riato compare laboratory data before and after drug admin-
istration. The Kruskal-Wallis criterion was used to compare
the blood parameters, considering the number of erythro-
poietin administrations and chemotherapy courses. The re-
sults were considered statistically significant at p<0.05.

Results: Data from 133 patients with solid tumors who
received erythropoietin for 6 months were analyzed. Ac-
cording to the study results, 33.1% of included patients
received erythropoietin five times or more, correspond-
ing to the study’s primary endpoint. It is also worth not-
ing that 66.2% of participants underwent 3 courses of
chemotherapy before the start of the drug administra-
tion, which emphasizes the relevance of using erythro-
poietin in treating anemia caused by cytostatic thera-
py. Twenty-five participants (18.8%) received 2 courses of
chemotherapy, and in 3 patients, chemotherapy was ad-
ministered once (2.3%). The proportion of patients who
received chemotherapy 4 to 7 times was 11.4%.

Red blood cell and hemoglobin values were assessed
each visit before and after erythropoietin administration.
No statistically significant changes were found between
visits between RBC count and hemoglobin levels (Table 2).

Table 2 - Dynamics of RBC count and hemoglobin levels before erythropoietin administration

Indicator Month 1 Month 2 Month 3 r
Erythrocytes 3.2 (3.0-3.5) 3.1(2.9-3.5) 3.2 (2.9-3.6) 0.221
Hemoglobin 93.0 (87.0-96.0) 92.0 (85.0-95.0) 92.0 (86.0-96.0) 0.125

Note: *Friedman criterion

With the introduction of erythropoietin, positive dy-
namics of erythrocyte and hemoglobin indices were
demonstrated in each observation period. During the
1*t and 2" months of observation, with the introduction
of the drug, erythrocyte indices increased by 0.2 10'2/L
(p<0.001) and by 0.3 10™/L (p<0.001) in the 3rd month.
Positive dynamics of hemoglobin indices gave a differ-
ence of 0.6 g/l (p<0.001) in the 1°t and 3rd months of ob-
servation and by 0.4 g/l in the 2" month (p<0.001). Tak-
ing into account that the clinical course of malignant

neoplasms in most cases is accompanied by the develop-
ment of anemia both as a result of treatment (chemother-
apy) and as a result of impaired erythropoietin response,
the above dynamics of indices shows excellent results of
using the drug [4]. Table 3 shows the data on the effect of
erythropoietin administration on blood parameters (he-
moglobin, erythrocytes) during the observation period.
Statistically significant differences in blood parameters
before and after administration of the drug were found
for all months of observation.

Table 3 - Effect of erythropoietin administration on blood parameters (hemoglobin, erythrocytes) according to 1-3

months of observation

Month of observation

Indicators 1 o* 2 p* 3 p*
Erythrocytes, before the introduction of EZ 3.2(3.0-3.5) <0.001 3.1(2.9-3.5) <0.001 3.2(2.9-3.6) <0.001
Erythrocytes after administration of EZ 3.4 (3.1-3.9) 3.3(3.0-3.7) 3.5(3.2-3.8)
Hemoglobin, before the introduction of EZ 93.0 (87.0-96.0) | <0.001 | 92.0(85.0-95.0) | <0.001 | 92.0(86.0-96.0) | <0.001
Hemoglobin after administration of EZ 99.0 (91.5-102.5) 96.0 (92.0-101.0) 98.0 (91.0-104.0)

Note: *Wilcoxon test
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No statistically significant differences were found
when studying the effect of the number of chemo-

therapy courses on RBC count and hemoglobin levels
(Table 4).

Table 4 - Effect of the number of chemotherapies on blood parameters before the introduction of erythropoietin

according to visit data

. Number of chemotherapy treatments
Indicators r
1-2 3 4 or more
Erythrocytes 3.2 (2.8-3.9) 3.2 (3.0-3.4) 3.3(3.1-3.8) 0.592
Hemoglobin 89.0 (83.0-96.5) 93.0 (88.0-96.5) 94.0 (90.0-97.0) 0.234

Note: *Kruskal-Wallis test, no statistically significant differences found

Table 5 shows the data on the effect of the num-
ber of erythropoietin administrations on hemoglo-
bin and erythrocyte indices. A positive increase in RBC
counts and hemoglobin levels was noted after chemo-
therapy with the administration of erythropoietin in
the 1st month of observation. Despite the administra-
tion of chemotherapeutic drugs, the differences in the
median values of the difference in both the number
of erythrocytes and the hemoglobin level are statisti-
cally significant. The increase was more pronounced
with two and three intakes of the drug. A higher he-

moglobin difference was noted with three or more ad-
ministrations - 10.0 (6.0; 16.0), and erythrocytes with
two administrations - 0.23 (-0.02; 0.48). In the second
and third months of observation, increases in eryth-
rocyte and hemoglobin indices were recorded in all
groups after administering the drug. The greatest in-
crease was noted with three or more administrations
of the drug, but these differences are not statistically
significant.

Table 6 shows the direction of changes in RBC count
and hemoglobin levels by months of observation.

Table 5 - Effect of the number of erythropoietin administrations on the difference in blood parameter values according

to 1-3 months of observations

. Number of erythropoietin injections
Indicators r
1 | 2 | 3 or more
After 1 month (n=128)
Median difference in RBC counts before and after . . .
chemotherapy 0.10 (-0.03; 0.25) 0.23 (-0.02; 0.48) 0.20 (0.13; 0.40) 0.043
Median difference in hemoglobin levels before and . . .
after chemotherapy 3.0 (1.0; 8.0) 7.0 (2.0; 13.0) 10.0 (6.0; 16.0) 0,001
After 2 months (n=122)
Median difference in RBC counts before and after . . .
chemotherapy 0.18 (0.03; 0.35) 0.19 (0.01; 0.40) 0.43 (0.28; 0.55) 0.198
Median difference in hemoglobin levels before and . . .
after chemotherapy 4.0 (2.0;9.0) 5.0 (1.0; 7.0) 15.0 (9.5; 19.0) 0.062
After 3 months (n=109)
Median difference in RBC counts before and after . . .
chemotherapy 0.21 (0.04; 0.46) 0.28 (0.07; 0.51) 0.16 (0.10; 0.36) 0.976
Median difference in hemoglobin levels before and . . .
after chemotherapy 5.0 (2.0; 10.0) 8.5 (4.0; 15.0) 4.0 (3.5; 11.0) 0.296

Note: *Kruskal-Wallis test

Table 6 - Direction of changes in blood parameters by month against the background of erythropoietin intake (n=133)

Indicator Month 1 Month 2 Month 3
Erythrocytes
Decrease 34 (25.6%) 23 (17.3%) 18 (13.5%)
No changes 4 (3.0%) 2 (1.5%) 4 (3.0%)
Increase 90 (67.7 %) 97 (72.9%) 87 (65.4%)
No data 5 (3.8%) 11 (8.3%) 24 (18.0%)
Hemoglobin
Decrease 21 (15.8%) 13 (9.8%) 14 (10.5%)
No changes 3(2.3%) 5 (3.8%) 1(0.8%)
Increase 104 (78.2%) 104 (78.2%) 94 (70.7%)
No data 5 (3.8%) 11 (8.3%) 24 (18.0%)

During the study, no serious or serious events or
deaths were recorded in patients, confirming the good
tolerability of erythropoietin.

Discussion: The results of our study confirm the high
efficiency and safety of erythropoietin in the correction

of anemia in cancer patients receiving chemotherapy.
Positive dynamics of hemoglobin levels in 78.2% and
erythrocytes in 65.4% of patients indicate a significant
effect of the drug on improving hematological param-
eters.
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Anemia associated with cancer and its treatment
is a serious problem affecting the quality of life of pa-
tients and the effectiveness of antitumor therapy [5]. As
shown by the results of our study, the hemoglobin lev-
el increased by 0.6 g/L (p<0.001) during the first month
and by 0.4 g/L (p<0.001) in the second month, which
confirms the relevance of using erythropoietin as a
means for correcting anemia.

Using erythropoietin in clinical practice can signifi-
cantly reduce the need for blood transfusions [6], which
is especially important in resource-limited settings and
the increasing number of patients with anemia. Reduc-
ing the frequency of red blood cell transfusions helps
to reduce the risks associated with this procedure, such
as complications and transmission of infections through
donor blood components. No serious adverse events
were reported in our study, which underlines the safety
profile of erythropoietin.

Our study data are consistent with the results of oth-
er clinical trials that have reported erythropoietin’s ef-
ficacy in treating anemia in cancer patients [7]. For ex-
ample, the ORHEO post-marketing study demonstrated
that 81.6% of patients responded to erythropoietin
therapy within three months, confirming its reliability
as a tool for correcting anemia [8].

Conclusion: The main objectives and purpose of
the study were achieved. The study included a planned
sample according to the protocol. Data on using eryth-
ropoietin in real clinical practice for anemia caused by
cytostatic therapy in patients with verified solid cancer
of any localization were collected and described. The
clinical and demographic characteristics of the patients
were described. The data obtained indicate a significant
predominance of women among patients with ane-
mia, which may be associated with the high incidence
of breast cancer and gynecological tumors, as well as
the peculiarities of the pathogenesis of anemia in this
group. The average age of patients (60 years) and nor-
mal body mass index in most participants indicate the
need for an individualized approach to correcting ane-
mia, taking into account age and risk factors. A high pro-
portion of patients with gastrointestinal tumors empha-
sizes the importance of timely detection and treatment
of anemia in this category of patients since absorption
disorders and blood loss can aggravate the course of
the disease.

The drug’s efficacy in patients with verified solid
cancer has been demonstrated, and positive dynamics
of RBC count and hemoglobin levels have been noted
in each of the observed periods. Considering that the
clinical course of malignant neoplasms in most cases is
accompanied by the development of anemia both as a
result of treatment (chemotherapy) and as a result of im-
paired erythropoietin response [4, 9], the above dynam-
ics of indices demonstrate excellent results of drug use.

The high frequency of erythropoietin administration
and the absence of reported adverse reactions confirm
its favorable safety profile and good tolerability in can-
cer patients with anemia. These studies demonstrate
that five or more times the drug is administered con-
tributes to a stable increase in hemoglobin levels, which
allows us to recommend this treatment regimen for ef-
fective correction of anemia in real clinical practice.
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AHJATIA

IPUTPOIIOITUHHIH XUMHOTEPAIIUSA AJIATBIH OHKOJIOI'UAJIBIK
HAYKACTAPJAFbI AHEMUAHBI TY3ETYAEI'TI TUIMALJIII'T

JL.Y. Hlasaxmemosa', /I.P. Kaitoaposa®, K.K. Cmazynosa', H.3. Toxmaxan', 2K.M. Amanxynos

'«Ka3ak 0HKONOrusA XaHe paanonorus FbinbiMu-3epTTey HCTUTYTbl» AK, Anmarbl, KazakcTaH Pecny6nmkaco;
2«C.K. AchenpanapoB atbinaarbl Kazak YnTTbik Meguuuna Yuusepcuteti» KEAK, Anmatbl, Kasakcran Pecny6nukachi

O3exkminizi: Anemus — OHKONO2UANBIK nayuenmmepoe Hcui Kez0ecemin ackKblHy, 01 6MIp Cypy CandacblHh memenoemin, iCikke
Kapcel mepanuansly muimoiniein nawapaamyst mymxin. Conuomi icikmepi 6ap nayuenmmep apaceinoa ouviy dcuiniei 40%-ea, an
xumuomepanus kesinde 54%-za Oetlin ocemeoi. IlayuenmmepOiy dicaz0aiibinbly HAWAPAAYLL XUMUOMEPANUAMEH UHOYYUDTEH2eH
Muenocynpeccuiamen 0ailiaHblcmyl, O aHeMUAHbL My3emyoi Manvl30bl MiHOemKe aliHAL0blpaosl. [opinik myzemyoiy Hezizei o0ici —
Kan my3iny scyieciniy spumpoudmst 6Cyin blHmaiaHObpamolt Ipumponodsmunoepoi Koi0amy.

Maxcamor: Xumuomepanusi anramuli OHKOIOLUAILIK NAYUEHMMeEPOe AHeMUANbL my3emyoe d3pUmponodmunniy muimoiniei mem
Kayincizoiein bazanay, HAKmMvl KIUHUKAILIK NPAKMUKAOA 2eMAMOL0SUSIbIK KOPCeMKIiumepol myzemy apKvlibl emMoe)y HOMmuiceiepin
Jrcakcapmyea 6aca Hazap ayoapy.

Adoicmepi: Byn npocnexmusmi uHmepeeHYUAIbIK eMec 3epmmeyee Kasaxcmanuviy exi KIUHUKAIBIK opmanviebinan 133 nayuenm
Kamuvicmol. Kamuicy kpumepuiinepi: scac =18 sucoln, eepugpurayusianean conuomi icix, anemusi (Hb <100 2/n) scone sncypeizinemin
xumuomepanus. 3epmmeyze 100 (75,2%) ouien srcone 33 (24,8%) ep aoam xipoi. Opmawa scac — 60 scvin (52,0-67,5). Ilpenapam 78,2%
nayuenmxe 3-men 5 pemke Oeiiin dicone 21,8% nayuenmre 1-2 pem eneizinoi. Cmamucmuranvik manoay @puoman dcone Buikokcon
Kpumepuiiiepin natoaiana omvlpbln Jeypeizinii, Mayvl30uLablK 0eneetii p<0,05.

Homuacenepi: 133 nayuenmmiy oepexmepi manoanoel. 65,4-78,2% nayuenmme cemoznobun men spumpoyummep OeHeeuiniy
orcozapuliayvl Oauxanosl. Bipinwi ocone ywinwi aunapoa cemoenodbun oeweeui 0,6 2/n-ce (p<0,001), s3pumpoyummep OeHneelli
0,2-0,3x10"/n-ee (p<0,001) apmmor. 33,1% nayuenm npenapammul bec Hcone 00an da ken pem KabOwiidaowl. Eneyni swcasbimcuvls
KyoblIbICMap mipKenzen Heok.

Kopuvimuinovr: Spumponosmun KAUHUKATbIK KOPCEMKIWmepoiy CmamucmuKaiblK mypebloan eneyii dcakcapeansii Kepcemmi, Oy
OHbIY XUMUOMEPANusl alamvlH OHKOJIOUSIbIK NAYUueHmmepoe aHeMusubl mysemyoeai muimoiniei Men Kayincizoiein pacmatiovl. byn
OMIp CYpY Canacvin apmmelpyaa Jdcone emoey Homugicenepin Jcakcapmyaa blknai emeoi.

Tyitinoi cozoep: anemus, OHKONO2UANBIK AYPYAAD, XUMUOMEPANUS, IPUMPONOIMUH, IPUMPONOI3, AHEMUAHBL NY3emy, OUOCUMUTAD,
conuomi icikmep.

AHHOTAL U

IPOEKTUBHOCTDB SPUTPOIIOTHHA B KOPPEKIIUM AHEMUH
Y OHKOJIO'MYECKHUX ITAIIMEHTOB, I[TIOJTYYAIOIINX XUMHWOTEPAIIUIO

J1.Y. Hlasaxmemosa', /I.P. Kaitoaposa®, K.K. Cmazynosa', H.3. Tokmaxan', JK.M. Amanxynoe'

1AQ «Ka3axckiii HayuHO-1CCIIe10BaTENbCKII MHCTUTYT OHKOSIOTIAM 11 pajuonoruiy, Anmarbl, Pecny6nnka Kasaxcran;
2HAO «Ka3axckmit HaumonanbHbiit MeguunHckmii Yausepcutet um. C.J. Achenansposar, Anmatsl, Pecnybnmka Kasaxcrau

Axmyansnocms: Anemus —yacmoe 0ci0dCHeHUE Y OHKOIOSULECKUX NAYUEHIN 08, KOMOPOe CHUICAeN KA4eCmE0 HCUSHU U MOdIcem
yxyowame d¢pekmusnocms npomugoonyxonesoii mepanuu. Ee uacmoma cpedu nayuenmos ¢ cONUOHLIMU HOB00OPA3Z08AHUAMU
docmueaem 40%, a 6o epemsa xumuomepanuu — 54%. Yxyowenue cocmoanus nayuenmos cesa3ano ¢ Mueiocynpeccuell, 8bi36aHHOl
Xumuomepanueti, 4mo oeaaem Koppekyuro anemuu 8axcHou saoayeil. OCHOBHBIM MeMOOOM MeOUKAMEHMOIHOU KOPPEKYUU A6Aemcsl
npuMeHeHue IPUMpPOnOIMUHO8, CIUMYAUPYIOWUX NPOIUPePaAYUIo IPUMPOUOHO20 POCIKA KPOBEMBOPEHUSL.

Ilenv uccneoosanus — oyenxa s¢hpexmusnocmu u 6€30NACHOCMU IPUMPONOIMUHA 8 KOPPEKYUU AHEMUU Y OHKOJIOSUYECKUX
nayueHmos, NoaY4aouux XuMuomepanuio, ¢ AKYeHmom Ha yayiuenue pe3yibmanos jeuenis nymem Koppekyull 2eMamoiocuieckux
noxkaszameJeu 8 peaibHOl KAUHUYECKOL NPAKMUKe.

Memoovi: B 0annom npocnekmueHoM HeuHmepeeHYuoOHHOM Uccie0osanuy yuacmeoganu 133 nayuenma u3s 08yxX KAUHUYECKUX
yenmpog Kazaxcmana. Kpumepuu exiaouenus: gospacm >18 nem, eepudpuyuposannviii conuonsiii pax, anemus (Hb<100 e/n) u
nposodumas xumuomepanus. Buibopky cocmasunu 100 — (75,2%) scenwun u 33 (24,8%) myacuunvi. Cpednuii éozpacm — 60 nem
(52,0-67,5). Illpenapam é6oounu om 3 00 5 pazy 78,2% nayuenmos u om 1 0o 2 paz —y 21,8% nayuenmos. Cmamucmuueckuii aHaiu3
nposeder ¢ uCnoab3osanuem kpumepues @puomarna u Bunkokcona, yposeus snauumocmu p<0,05.

Pezynomamut: Ilpoananusuposanst oannvie 133 nayuenmos. Y 65,4-78,2% nayuenmos nabnio0anoce ygeauueHue ypogHs
cemoenobuna u spumpoyumos. B nepsom u mpemvem mecayax ypogeHv cemoznoouna nosgvicuics Ha 0,6 o/n (p<0,001), yposenw
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spumpoyumos — na 0,2-0,3x10"%n (p<0,001). 33,1% nayuenmos noayuaru npenapam namukpamuo u 6oaee. Cepve3nvix

HedcelamesibHblX S6JeHULL He sapecucmpupoeaHo.

3akniouenue: 3pumpon09mun npoz)eMOHcmpuposafz cmamucmudecKu 3Havumoe yiyduleHue KIUHUYEeCKUX noxaa’ameﬂeﬁ,
nodm@epofcdaﬂ eco 3¢d)€KmM6HOCmb u bezonacHocmos 6 KoppeKkyuu aHemuu y OHKOJocUu4YecKUux nayuenmoes, 4mo cnoco6cm6yem

NOBbIUWMEHUIO KaAYecmed HCUSHU U YAYHUUWEHUIO pe3yYT1bmamoe le4eHUusl.

Knwueswte cnosa: anemust, onkonocuyeckue 3(160/168(1]—!1/{}1, Xumuomepanus, S3puUmponosmuHt, 3pumponos3, KOppekyusi aiemuu,

OUOCUMUNAD, COTUOHBIE ONYXOTU.

Transparency of the study: The authors take full responsibility for the content of this manuscript.
Conflict of interest: The authors declare no conflict of interest.
Funding: The authors declare no funding for the study.

Authors’ input: contribution to the concept — Kaidarova D.R., Smagulova K.K.; scientific design — Shayakhmetova D.U., Kaidarova D.R.;
execution of the declared scientific research — Shayakhmetova D.U., Toktakhan N.Z.; interpretation of the declared scientific research —

Kaidarova D.R., Shayakhmetova D.U., Amankulov Zh.M.; creation of the scientific article — Shayakhmetova D.U., Toktakhan N.Z.,
Smagulova K.K.

Authors’ data:

Shayakhmetova D.U. (corresponding author) — oncologist-chemotherapist, Kazakh Institute of Oncoogy and Radiology, Almaty,
Republic of Kazakhstan, tel.: +77058751990, e-mail: dinara.shkhmt@gmail.com, ORCID: 0000-0001-6283-5431;

Kaidarova D.R. — Doctor of Medical Sciences, Academician of the National Academy of Sciences of the Republic of Kazakhstan,
First Vice-Rector of Asfendiyarov Kazakh National Medical University, Almaty, Republic of Kazakhstan, tel.: +77272921064,

e-mail: dilyara.kaidarova@gmail.com, ORCID: 0000-0002-0969-5983;

Smagulova K.K. — PhD, Head of the Day Hospital Chemotherapy Department, Kazakh Institute of Oncoogy and Radiology, Almaty,
Republic of Kazakhstan, tel.: +77017615973, e-mail: akaldygul@mail.ru, ORCID: 0000-0002-1647-8581;

Toktakhan N.Z. — oncologist-chemotherapist, Kazakh Institute of Oncoogy and Radiology, Almaty, Republic of Kazakhstan,

tel.: +77014818825, email: nazeka.m@mail.ru, ORCID: 0009-0005-5264-4777;

Amankulov Zh.M. — PhD, Head of the Department of Radiology and Nuclear Medicine, Kazakh Institute of Oncoogy and Radiology,
Almaty, Republic of Kazakhstan, tel. +77013514213, e-mail: zhandos.amankulov@gmail.com, ORCID: 0000-0001-7389-3119.

Address for correspondence: Shayakhmetova D.U., Kazakh Institute of Oncoogy and Radiology, Abay Ave. 91, Aimaty 050000,
Republic of Kazakhstan.

74 Oncology and Radiology of Kazakhstan, Nel (75) 2025





