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ABSTRACT

Relevance: Due to modern treatment methods, sarcoma patients’ survival rate is increasing. Rehabilitation helps to minimize
physical and functional limitations caused by aggressive therapy, improves mental health, and promotes social and professional
adaptation. Since sarcoma predominantly affects working-age people, rehabilitation plays a key role in restoring body functions,
improving the quality of life, and reintegrating patients into society.

The study aimed to analyze the scientific literature on modern approaches to rehabilitating sarcoma patients.

Methods: A search and selection of articles were conducted in the Pubmed, Web of Science, Scopus, and RSCI databases using the
main keywords and phrases: «orthopedic oncology,» «sarcoma,» «rehabilitation,» and «rehabilitation strategies.» The review included
articles published within the last 10 years relevant to the topic. Case reports, correspondence, letters, and studies not conducted on
humans were excluded from the review.

Results: The article presents data on selecting the most effective rehabilitation technologies for sarcoma patients and provides
arguments for implementing new approaches and methods into clinical practice. Rehabilitation is divided into several main types:
medical (which involves physiotherapy, the use of medications, etc.), physical (based on the restoration of the range of motor functions,
coordination, and strength), psychological (includes work on the patient’s psycho-emotional state), social (implies the patient’s return
to social activity, assistance in the adaptation period), rehabilitation using modern technologies (assistance from robotic systems,

computer simulation of augmented virtual reality, the use of smartwatches and fitness bracelets).
Individually selected and adapted rehabilitation concepts within a multidisciplinary and interdisciplinary setting are essential for

optimizing function in patients with sarcoma.

Conclusion: Rehabilitation of patients with sarcoma is not only a medical but also a social task. Successful recovery of patients
contributes to their full return to active life, which is of critical social importance.
Keywords: sarcoma, rehabilitation, multidisciplinary approach, modern rehabilitation technologies.

Introduction: Currently, sarcomas account for about
1% of all malignant neoplasms in adults and 15% in chil-
dren and adolescents. Sarcomas are characterized by rapid
growth, propensity to metastasize, and high risk of recur-
rence, which complicates prognosis and requires regular
follow-up. Treatment of sarcomas often involves surgery,
including amputations or extensive resections, as well as
the use of chemotherapy, radiation, and beam therapy,
which is often accompanied by serious physical and psy-
chological consequences that significantly reduce the
quality of life of patients and require special attention.

According to the Kazakh Research Institute of Oncol-
ogy and Radiology (hereinafter referred to as KazNIIOIR,
Almaty, Kazakhstan), in 2023, the incidence of sarcomas
amounted to 0.9% of all malignant neoplasms. There were
1,250 new cases, of which 60% were soft tissue sarcomas
and 40% were bone sarcomas [1].

The most common sarcomas are osteosarcoma, chon-
drosarcoma, and Ewing sarcoma. The five-year surviv-

al rate varies depending on the type of sarcoma and the
stage of the disease: in the early stages, the survival rate
can reach 70-80%, while in advanced stages it decreases
to 20-30% [2, 3].

Modern treatment methods, such as targeted thera-
pies and improved surgical approaches, help improve the
survival of patients with sarcomas but increase the num-
ber of patients requiring long-term rehabilitation [3, 4].

Motor difficulties, chronic and phantom pain, and
psychological disorders, including depression and anx-
iety, may occur after treatment. Since sarcomas most
often occur in working-age people, rehabilitation plays
a key role in restoring body function, improving quality
of life, and minimizing the effects of aggressive treat-
ment.

Numerous studies have confirmed the need for re-
storative treatment immediately after surgery in ortho-
pedic oncologic patients. Lack of timely comprehensive
rehabilitation often leads to unsatisfactory functional
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outcomes. Full rehabilitation significantly improves func-
tional performance. Regardless of the nature of the sur-
gical intervention (including mutilation), the patient’s
functional activity level is a key factor affecting quali-
ty of life. Among the main tasks of rehabilitation of sar-
coma patients are their early activation, contributing to
the stabilization of hemodynamics, and prevention of
cardiopulmonary, thrombotic, and other postoperative
complications, including those caused by prolonged im-
mobilization. Moreover, rehabilitation is aimed at prepar-
ing patients for upright posture and learning to walk. Af-
ter organ-preserving surgeries in orthopedic oncology,
there is a significant association between mobility limita-
tion in the operated joints, functional indices, and quality
of life of patients [5-9].

Rehabilitation of cancer patients should begin as early
as possible and continue throughout life.

The study aimed to analyze the scientific literature on
modern approaches to rehabilitating sarcoma patients.

Materials and Methods: The search and selection of
articles in Pubmed, Web of Science, Scopus, and RINC da-
tabases by main keywords and word combinations were
carried out: “orthopedic oncology,” “sarcoma,” “rehabilita-
tion,” and “rehabilitation strategies.” The review included
articles no more than 10 years old that were relevant to the
subject of this review. Case reports, correspondence, let-
ters, and studies not conducted on humans were exclud-
ed from the review.

Results: Rehabilitation in orthopedic oncology is a
branch of medicine that continues to improve in line with
advances in cancer science.

This article summarizes the existing literature on sarco-
ma rehabilitation and provides a comprehensive review of
the effects of various rehabilitation interventions that can
be used as a basis for individualized rehabilitation in clin-
ical practice.

It is important to note that the number of scientific
studies on sarcoma patients’ rehabilitation is small.

In recent years, there has been increased recognition
of the importance of rehabilitation in optimizing function
in sarcoma patients [10]. Rehabilitation should be compre-
hensive [11]. A multidisciplinary rehabilitation team may
include a physical therapist, nurse, occupational therapist,
speech therapist, orthopedist, prosthetist, social worker,
psychologist, and dietitian [12]. Although people may not
need all these services, they should be available wherever
cancer care is provided.

A multidisciplinary rehabilitation plan can help mini-
mize symptoms and sequellae that adversely affect a pa-
tient’s function and quality of life, including chemothera-
py-induced pain, peripheral neuropathy, radiation fibrosis,
activity limitations after surgical removal, amputation,
bowel and bladder dysfunction, and lymphedema.

Rehabilitation prior to cancer treatment, known as
pre-rehabilitation, may help to increase tolerance to tox-

ic and harmful side effects [13]. And while pre-rehabilita-
tion can potentially improve chemotherapy tolerance, a
key component of pre-treatment rehabilitation is patient
counseling. If a choice must be made between limb sal-
vage and amputation, patients should be fully informed of
the advantages and disadvantages of each procedure, in-
cluding potential functional deficits.

Immediately after surgery, patients can benefit from
inpatient rehabilitation.

Patients who undergo amputation due to sarcoma
have been shown to make significant progress during in-
patient rehabilitation compared to a control group with
a dysvascular lesion, with the majority being discharged
home [14]. The goal of rehabilitation at this stage is pri-
marily to strengthen the patient and provide adaptive
equipment and strategies to address functional deficits
forasafe discharge home. Itincludes physiotherapy, med-
ication, physical therapy (PT), massage, ultrasound ther-
apy and electrophoresis. It is known that physical thera-
py is characterized by certain criteria such as frequency,
intensity, and type (e.g., strengthening, endurance, and
functional exercises) [15]. Exercises affect functional im-
pairment by improving balance, muscle strength, and en-
durance, relieving cancer-related fatigue, and enhancing
physical abilities [16]. It is believed that exercises increase
patients’ self-confidence and stabilize psychological
well-being. When choosing this rehabilitation, patients
face several limitations, such as a limited number of spe-
cialized centers, especially in remote regions, and a lack
of qualified specialists with experience in working with
cancer patients. It was essential to recall individual limita-
tions, which can significantly limit the choice of rehabili-
tation methods.

For cancer patients, psychological problems begin at
the time of diagnosis, so the earlier psychological rehabil-
itation begins, the better it will be for the patient and his/
her family members.

A mental health professional with expertise in func-
tional loss and chronic illness is an invaluable member of
the interdisciplinary team for many cancer patients. Can-
cer diagnosis and treatment can be a traumatic experience
that patients tolerate differently, and patients undergoing
sarcoma treatment are at increased risk of developing anx-
iety, depression, and adjustment disorders associated with
grief from the loss of a limb [17].

This is true for all stages of the disease, including sur-
vival. In addition, patients with sarcoma are at increased
risk of suicide [18].

Psychological support programs may include individu-
al and group therapy with psychologists and psychother-
apists [19, 20].

One of the important rehabilitation aspects is the
return to an active social life, which includes vocation-
al rehabilitation programs to help patients return to
work or school [21], help with social adjustment, devel-
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opment of social skills, and support in returning to an
active life.

Helping patients return to school and work is also vi-
tal for restoring quality of life after sarcoma treatment.
Returning to ordinary activities can improve the sense of
well-being. Children and adolescents may require individ-
ualized learning plans in the short term after returning to
school. For adults, perceptions of the employer’s work en-
vironment are particularly important, and doctors play a
crucial role in guiding any necessary changes in the work-
place [22]. The patient’s expected job duties should be list-
ed, and guidelines should be provided for activities that
can and cannot be performed. Any return to school or
work after significant cancer treatment should be gradual
and flexible, creating an opportunity for the patient to ad-
just to normal routines.

Not everyone can undergo inpatient rehabilitation, as
not all hospitals, especially in remote regions, provide re-
habilitation for cancer patients. Telemedicine has allowed
online consultations with doctors, prescribing PT pro-
grams, and monitoring their implementation [11].

The telerehabilitation system allows a patient to con-
sult with doctors and rehabilitate from any place with in-
ternetaccess. It also helps to save money and time to reach
a rehabilitation center or hospital.

The development of modern medical technologies has
allowed for the improvement of not only the methods of
sarcoma treatment but also the methods of sarcoma pa-
tients’ rehabilitation. Innovative methods accelerate re-
covery, improve accuracy in diagnosing complications,
and improve patients’ quality of life.

Robotic systems are now used to restore motor activi-
ty in patients after amputation or major surgery. For exam-
ple, exoskeletons [23, 24] help patients with limited mo-
bility strengthen muscles and learn to control prosthetic
limbs and robotic simulators such as Lokomat et al. are
used to restore gait and coordination.

3D technology is gradually introduced into rehabili-
tation. 3D printing is increasingly used to create custom-
ized prostheses and orthoses, which is especially import-
ant for patients with non-standard anatomy after tumor
resection [20, 25].

Virtual reality technologies help rehabilitate motor
functions, improve the skill of using a bionic prosthesis,
and relieve pain. For example, virtual reality training helps
patients restore motor function through interactive exer-
cises [11, 26].

Rehabilitation methods currently include the use of
modern technology, such as the use of fitness bracelets
and smart watches to monitor vital signs and activity levels.

The implementation of artificial intelligence tools is
actively promoted to analyze patient data, modify the
rehabilitation plan according to the needs, and cre-
ate personalized treatment programs based on the pa-
tient’s clinical data [14].

Discussion: Integration of a multidisciplinary approach
is one of the important modern approaches in rehabilita-
tion. A multidisciplinary team is required for more effec-
tive rehabilitation, especially for oncological diseases. On-
cologists, surgeons, rehabilitation therapists, physical
therapists, psychologists, and social workers can be con-
sidered the main specialists of the team. The teamwork of
these specialists is based primarily on the construction of
an individualized rehabilitation plan.

Rehabilitation of patients with limb sarcomas is chal-
lenging, and the approach varies depending on the choice
of surgical procedure as well as potentially associated med-
ical complications [27]. Therefore, finding a way to adapt
to a new life situation and return to work is a complex but
important task for both the individual and society. It is also
well known that rehabilitation needs after treatment vary
considerably from one person to another [22].

An individualized rehabilitation plan is necessary to
consider the patient’s characteristics, such as the type and
localization of sarcoma, the amount and nature of treat-
ment received, age, gender, physical and psychological
condition, allowing creation of the rehabilitation plan ac-
cording to the patient’s individual needs. This approach
will allow for tracking the progress, making adjustments,
and providing better rehabilitation.

Despite significant advances and modern medical
technology, the rehabilitation field has limitations. The
high cost of equipment such as exoskeletons and robot-
ic systems limits availability. Specially trained specialists
must effectively use technology; their training requires
separate costs. Not all patients, especially older pa-
tients, can adapt to new technologies and rehabilitation
methods. Ensuring that all the necessary specialists are
available in one place is not always possible. Overload-
ing the patient with various recommendations and pro-
cedures and possible contradictions in the approach-
es of different specialists can reduce the effectiveness
of rehabilitation. Problems with integrating methods
and the time dependency of organizing appointments
and coordinating treatment can also slow patient recov-
ery, making a multidisciplinary approach challenging in
some situations.

In modern Kazakhstan, ensuring effective rehabilita-
tion and improving palliative care for cancer patients is
one of the objectives of the Comprehensive Plan to Com-
bat Cancer in the Republic of Kazakhstan for 2023-2027
[28]. In this regard, introducing modern, proven practices
in the system of rehabilitation of sarcoma patients in Ka-
zakhstan is one of the important steps for the successful
recovery of patients and ensuring a full quality of life.

The health of the working-age population is of great
importance to society. Therefore, rehabilitation of sar-
coma patients, which affects a predominantly work-
ing-age population, is not only a medical but also a so-
cial challenge. Successful recovery is an opportunity for
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patients to return to an active life and reintegrate back
into society.

Conclusion: Data on the complex rehabilitation mea-
sures for sarcomas are insufficient in the literature. The
gap between rehabilitation studies and practice requires
further action focused on disseminating and implement-
ing available research findings. This review deepens the
knowledge base by providing a comprehensive analysis of
the effectiveness of these interventions.
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AHJATIIA

CAPKOMACBHI BAP TAIIUEHTTEPI'E APHAJIFAH PEABUJIMTALIU A
CTPATET'UAJIAPBI: OAEBUETTEPTE IIOJIY

J.P. Kaiioaposa', A.K. Kanmazaesa?, A.A. Hacummaesa®, A.T. Aumyzanos*, B.C. Paxmemosa’®

1«C.X. AchenauapoB aTbiHparsl Kasak YnTTbik Meguuuna Yuusepcuteti» KAK Anmatbl, Kazakcran Pecny6nukachl;
2«AIMED» Xanbikapanbik 6inikTinikTi apTTbipy opatnbirbi» MILIC Actaa, KazakcTan Pecny6nukach;
3KP ICM «Koramabik AeHcaynblk cakTay ynTTbik opTanbiebl” LK PMK Actana, Kasakctan Pecny6aukacs;
4«Mepmkep Actanar XLUC ActaHa, KasakctaH Pecny6amkach;
S«ActaHa mepuuuHa yHueepcuteTi» KAK Actama, Kasakcraw Pecny6nukach!

Oszexminizi: 3amanayu emoey o0icmepiniy apKacelHOa CapromMacsl bap HayKacmapowvly oMip cypy oeneetii apmaowt. Peaburumayus
aepeccusmi mepanusdan MyblHOA2aH QUIUKATLIK JCOHE (DYHKYUOHANOLIK weKmeynepoi asaimyea Komekmeceol, NCUXUKAIBIK
OEeHCayIbIKmyl HCaKcapmaowl, deyMemmik sHreoHe kociou betiimoenyee viknan emedi. Capkoma kedinece enybexke Kabiremmi sxcacmazvl
adamoapeaa ocep ememinin eckepe omulpbin, peadburumayus 0eHe QYHKYUAIAPbIH KATNbIHA KeAmipyoe, oMip Candcoii HcaKcapmyoa
JiCOHe KO2amaa opanyod uleulywi poa amkapaobl.

3epmmeyoin maKcamol capromacvl 6ap HAyKacmapovl peaduIumayusHuly 3aManayy mociioepi mypaisl 2blivimu 90eouemmepoi
manoay 60abin mabwiiaowl.

Mamepuandapot men d0icmepi: Pubmed, Web of Science, Scopus sicone PF/IU 0epekkoprapbinoa «OHKO-0pmMoneousy», «Capkomay,
«peabunumayusny, «peaduIumayus Wapaiapely CUAKmMsl He2izei myuiHoi co30ep MeH co3 mipkecmepin nauodIaHbln MaKaIaiapobl
i30ey ocone manoay acypeizinoi. Lllony 10 scvinoan acnaimoii 0cbl WOLyOblH MAKbIPLIObIHA KAMbLCIbL MAKALANAPOLL KAMMbLObL. Bip
pemmik 6axbliay ecenmepi, KOppecnoOHOeHYUSAAP, XAMmmap JHcoHe adamoapoda dicypeiziimezen 3epmmeyiep uonyed KoCbliMaaaH.

Homuocenepi: Makanada caprxomacel 0ap HayKacmapOwly peaOuiumayusacbiHbly ey muiMOi MexXHONO02UANAPbIH Manoayead
Kamulcmol 0epekmep JCoHe JHCana mociioep meHn odicmepoi mojcipubeze eneizy OOUbIHUIA YCbIHBICMApad KAmbiCmbvl 091en0ep
keamipindi. Peabunumayus 6iprewie Hecizei mypee 06ninedi: MeOUYUuHaIblK (pusuomepanus Hcypeizy, 0opi-oopmexmep KOLOAHY HCOHe
m.0.), usuxanvix (Ko3eanvic YHKYUALAPLIH, YUiecmipyoi, Kywmi KainvlHa Keamipyee He2iz0enceH), NCUXOI02UsIblK, (HAYKACblY
NCUXOIMOYUOHATIOBIK HCA20AUBIMEH HCYMBIC icmeyOi Kammuobvl), oneymemmix (HayKacmuly oneymemmix 0OenceHOIliKKe OpanyulH,
bellimoeny KeseHinoe KomeKk Kopcemyoi 6indipedi), 3amManayu mexHoai0usIapobl NAu0AIaHy ApKblIbl JHCYypeiziiemin peabuiumayus
(pobommanovipviiean dicylienepoiy kKomei, MOabIKMbIPbLI2AH SUPIMYAI0bL WLIHObIK KOMILIOMEPIIK CUMYIAYUACDL, AKbLIObL Caeammap
MeH umnec-0ines3ikmepoi Koroamy).

Capkomacwl bap Haykacmapoa QyHKYusHbL OHMALIaHObIPY YUIH KONCAIANbl JCOHE NOHAPATIBIK MOCLL AACIHOA JiceKe MAHOAN2AH
JicoHe Detlimoenzen peaburumayus KOHYenyuaIapsl Maybi30bl poj amKapaobl.

Kopvimuinowr: Capromacul bap naykacmapovly peabuiumayusacvl mex MeOUYUHANbIK 2aHA eMec, COHbIMEH Kamap oaeyMemmiK
MinOem bonbin mabwviniadwsl. Haykacmapowviy mabvicmsl cayvi2ybvl 01apobly OeaceHOl oMipee MOAbIK OPALYbIHA bIKNAL emedi, Oy Jcainvl
KO2aM YWliH YIKeH MaKbl32d ue.

Tyitinoi co3oep: capkoma, peadbunumayus, MyibmuOUCYUNIUHAPIBIK MOCIL, PeaduIumayusdazsl 3aManayyu mexHoI0usLap.
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2100 «Mex ayHapoaHblii LieHTp npodeccuonanbHoro passuus <AIMED» Actana, Pecny6nuka Kazaxcras;
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AKmyllJleOCmb.‘ Bﬂazobapﬂ COBPEMEHHbIM Mmemooam JjiedeHus yeenudueaemcs e6vlacusaemocntb nayuenmos ¢ C[lpKOMOZZ.
Peab'u/zumauuﬂ nomocaem MUHUMUSUPOBAMb (})u3uqea<ue u ¢yHKI4MOHaﬂbel€ OZ2paHU4erusl, 6bl36AHHbIE azpeccueﬁoﬁ mepanueﬁ,
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Vayuuaem ncuxuyeckoe 300posve, CnocobCcmeyem CoyuanbHou U npopheccuoHarbhoil adanmayu. Y4umoleéds, 4mo caproma dauje
6ce20 Npuxooumcsa Ha nooell mpyoocnocobHo20 803pacma, peaduiumayus uepaem Kiouesyr poilb 8 60CCMAHO8NeHUU DYHKYUL
opeanusMa, YIyuueHuu Kaiecmeda JdCusHu U 6036patyenue 8 00uecmso.

Llens uccnedosanus — ananu3 HAYYHbLX NYOIUKAYUTL O COBPEMEHHBIX NOOX00AX K peabuiumayuu nayueHmos ¢ CapkoMotl.

Memoowi: Bvii nposeden nouck u ombop cmameti 6 6azax oannvix Pubmed, Web of Science, Scopus, PUHL] no ocHoeHbiM KI104e8biMm
COBAM U CTIOBOCOUEMAHUAM: (OHKOOPMONEOUS», KCAPKOMAY, «PeaduIumayusy, «peabuiumayuonnsvlie meponpusmusy. B 063op oviiu
BKIIOUEHbL cmambvu 0a8HOCMbI0 He Oonee 10 1em, omHocsawuecs K memamuke 0anHo2o 0063opa. Omuemvl 0 eOUHUYHBIX HAOTIOOEHUSAX,
nepenucka, nNUCbMa U UCC1e008anUs, He NPOBOOUSIUECS HA 005X, 8 0030p He 6KII0UAIUCH.

Pe3ynromamui: B cmamve npusedeHvl OanHble KACAMENIbHO 6blOopa Haubolee IPDEeKmueHbIX MexHoNo2Uull peaduiumayuu
OONLHBIX C CaAPKOMOU U NPUedeHbl 00800bl OMHOCUMENbHO PEKOMEHOAYUl K 8HeOPEHUI) 8 NPAKMUKY HOBbLX N00X0008 U Memooos.
Peabunumayus noopazoensiemcs Ha HeCKOIbKO OCHOBHBIX MUNOG: MeOUYUHCKAsL (npedcmasisiem coboil nposedenue usuomepanuu,
npuMeHeHue MeOUKAMeHmMos u 0p.), Pusuieckas (0CHOBAHA HA 60CCMAHOBIEHUU 00BEMA O8ULAMENbHBIX YHKYUL, KOOPOUHAYUY, CUTBL),
ncuxonro2uyeckas (8Kaouaem pabomy Ha0 NCUXOIMOYUOHAILHBIM COCMOAHUEM NAYUEHMA), COYUaIbHas (HOOpasymesaem 6036pam
nayuenma K COYUAAbHOU AKMUBHOCMU, NOMOWDL 6 dA0ANMAYUOHHOM Nepuode), peaburumayus ¢ UCHONb308AHUEM COBPEMEHHbIX
mexnono2uil  (NOMoWb  POOOMUSUPOBAHHBIX CUCHIEM, KOMNLIOMEPHOU CUMYIAYUU OONOIHEHHOU BUPMYANIbHOU  PeanbHOCHU,
UCNONL30BAHUE YMHBIX YACO8 U umHec-0pacienos).

HHnousudyanvbino nooobpannule u adanmuposantsle KOHYenyuu peabuiumayui 8 pamKax MHO2ONPOQUIbHOU U MeNCOUCYUNTUHAPHOU
HACMpOUKY UMeIOm 8adCHOe 3HAYeHUs 011 ONMUMUZAYUL QYHKYUU Y NAYUEHMO8 ¢ CAPKOMOL.

3axntouenue: Peaburumayus nayueHmos ¢ CAPKOMOU — He MONbKO MEeOUYUHCKAs, HO U COYUANbHAS 3a0aud. YcneuwiHoe
80CCMAHOBNCHUE NAYUEHNOE CHOCOOCMEYEN UX NOTHOYEHHOMY 6036PAUEHUIO K AKMUBHOU HCUZHU, YMO uMeem 00buloe 3HaveHue 05
0bwecmea 6 yenom.

Kniwoueswvie cnosa: capkoma, peabunumayus, My1bmuOUCYUNJIUHAPHBII NOOX00, COBPEMEHHbLE MEXHON02UU 8 PeaDUTUMAYUU.

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: This study was performed within the framework of the project BR24992933 «Development and implementation of diagnostic
models, treatment and rehabilitation technologies for patients with oncological diseases» (PTF MSHE RK).

Authors’ input: contribution to the concept — Kaidarova D.R., Aituganov A.T., Rakhmetova V.S.; scientific design — Kaptagaeva A.K.;
execution of the declared scientific study — Kaptagaeva A.K., Nagimtaeva A.A., Kaidarova D.R.; interpretation of the declared scientific
study — Rakhmetova V.S., Aituganov A.T.; creation of a scientific article — Kaptagaeva A.K., Nagimtaeva A.A., Kaidarova D.R.,
Aituganov A.T., Rakhmetova V.S.

Authors’ data:

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

tel. +77017116593, e-mail: dilyara.kaidarova@gmail.com, ORCID: 0000-0002-0969-5983;

Kaptagayeva A.K. — Doctor of Medical Sciences, Director, International Center for Professional Development “AIMED”, Astana,

the Republic of Kazakhstan, tel. +77051515511, e-mail: a.kaptagaeva68@gmail.com, ORCID: 0009-0003-1507-1581;

Nagimtayeva A.A. (corresponding author) — Candidate of Medical Sciences, Head of the Center for Public Health Promotion,
National Center for Public Healthcare at the Ministry of Healthcare of the Republic of Kazakhstan, Astana, the Republic of Kazakhstan,
tel. +77011848558, e-mail: nagimtaevaalmagul@gmail.com, ORCID: 0000-0002-1098-0896;

Aituganov A.T. — Candidate of Medical Sciences, urologist, Mediker Astana, Astana, the Republic of Kazakhstan, tel. +77770777778,
e-mail: aituganov.aidos.t@gmail.com, ORCID: 0009-0009-4186-1775;

Rakhmetova V.S. — MD, Professor, Department of Internal Medicine with a Course in Nephrology, Hematology, Allergology

and Immunology, Astana Medical University, Astana, the Republic of Kazakhstan, tel. +77011855557,

e-mail: venerarakhmetova@gmail.com, ORCID: 0000-0001-5721-6409.

Correspondence address: Nagimtaeva A.A., National Center for Public Healthcare of the Ministry of Healthcare of the Republic of
Kazakhstan, Mukhtara Auezova St. 8, 7" floor, Astana Z10T4C7, the Republic of Kazakhstan.

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





