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B ctatbe 0606LeHbl faHHble CUCTEMATUYECKMX 0630pOB, MeTa-aHaAM30B M KAMHUYECKUX pekomeHaaumii (ASCO, ESMO, MASCC, NCCN, RUSSCO),
ony611KoBaHHbIX B 2020-2025 IT., C aKLEHTOM Ha MEXANCLUMNANHAPHBIV U NepCOHANM3MPOBAHHbBIN NoAXo4. [OUCK IMTepaTypbl BbINOAHEH CUCTEMA-
TUYECKM B COOTBETCTBUM C pekomeHdaumnammu PRISMA. Bbiav ncnonb3osaHbl 6a3bl PubMed, Scopus, Web of Science n PUHL, (eLibrary.ru). YctaHos-
NeHbl BpeMeHHble pamKu noucka: 1 aHsapa 2018 — 1 asrycra 2025 r. MoncKkoBble 3anpockl Ny6MKaLLMiA Ha aHTIMIACKOM U PYCCKOM A3bIKax CTPOUNCH
no KAYeBbIM cloBamM «supportive care», «chemotherapy-induced nausea and vomiting», «febrile neutropenia», «cardiotoxicity», «personalized
oncology», «<immune-related adverse events», «oncology guidelines», «CIPN» u ap. ¢ npumeHeHunem 6ynesbix onepatopos (AND, OR) ana makcu-
MasibHOro oxBaTa NybanKaLmii. Bcero 610 HaaeHo 4936 CCbINOK, U3 KOTOPbIX Nocne GUAbTpaLLMK, yaaneHns aybnein u nepsuyHoro otbopa Hepene-
BaHTHbIX 3anuceit B 0630p BK/OYEHbI 43 cTaTby.

MpoBeaeHO cpaBHeHMe 3apyDeXkHbIX M 0TeYeCTBEHHbIX UCCNef0BaHWUM, BbIABAEHbI NPobesbl B CTaHAAPTU3ALMM NPOTOKO/OB NOAAEPKMBaAIOLLE Tepa-
numn, 0603HaYeHbl NepPCNeKTUBHbIE HANPaB/IEHWA: BHEAPEHWE HOBbIX aHTUIMETUYECKUX CXEM C BK/IOYEHMEM ONaH3amnKHa, PacluMpeHne NpUMeHeHus
[-KCP 1 nx 6roaHanoros npu NpoduNaKkTMKe HEUTPONEHUM, UCNONBb30BAHME AYNOKCETUHA ANA NeyeHns BoneBoi HeliponaTum, UccnesoBaHUe POU
[leKpa3oKcaHa U KapAyOOHKONOTMYEeCKOr0 MOHUTOPMHTA B NPOGUNAKTUKE aHTPALMKIMHOBOM KapAMOTOKCUYHOCTY, @ TaKXKe NPUMEHEHVE renatonpo-
TEKTOPOB M MAaHHUTO/A AIA CHUMKEHWA PUCKA OPraHHOM TOKCUYHOCTH. [ToNyYeHHble faHHble NOAYEPKMBALOT HE0BXOAMMOCTb Pa3pPaboTKM HaLMOHaNb-
HbIX a/ITOPUTMOB U LUMPOKOTO BHEAPEHUA MyIbTUANCLUNIMHAPHBIX CTPATernii BeAeHWA NaLMeHTOB C TOKCMYECKUMU OCNIOKHEHUAMMU.

Kniouesble cnosa: noddepiusarowas mepanus, XUuMUuouHOyYUPOBAHHAA MOWHOMa u peoma, pebpunvHas HelimponeHus, aHemus, Helipornamus,
KapOuomoKcu4HoCMe.
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This article summarizes data from systematic reviews, meta-analyses, and clinical guidelines (ASCO, ESMO, MASCC, NCCN, RUSSCO) published between
2020 and 2025, emphasizing interdisciplinary and personalized approaches. The literature search was conducted systematically in accordance with PRISMA
recommendations. PubMed, Scopus, Web of Science, and the Russian Science Citation Index (RSCI; eLibrary.ru) databases were searched. The search
period was defined as January 1, 2018, to August 1, 2025. Search strategies for publications in English and Russian included the keywords “supportive
care”, “chemotherapy-induced nausea and vomiting”, “febrile neutropenia”, “cardiotoxicity”, “personalized oncology”, “immune-related adverse events”,
“oncology guidelines”, “CIPN”, and others, combined using Boolean operators (AND, OR) to maximize literature coverage. A total of 4,936 records were
identified; after filtering, duplicate removal, and preliminary screening of irrelevant records, 43 articles were included in the review.

International and Russian studies were compared, gaps in the standardization of supportive care protocols were identified, and several promising directions
were outlined. These include the introduction of new antiemetic regimens incorporating olanzapine; broader use of granulocyte colony-stimulating factors
(G-CSFs) and their biosimilars for the prevention of neutropenia; the use of duloxetine for the treatment of painful neuropathy; further investigation of
dexrazoxane and cardio-oncology monitoring for the prevention of anthracycline-induced cardiotoxicity; and the use of hepatoprotective agents and
mannitol to reduce the risk of organ toxicity. The findings underscore the need to develop national algorithms and to widely implement multidisciplinary
strategies for the management of patients with treatment-related toxicities.
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BBEOEHUE

Moanep:KuBatowas Tepanua B OHKOJOTMM  OnpenenseTcs
MASCC (Multinational Association of Supportive Care in Cancer, MHo-
roHaLMOHa IbHasA accoLmauma NoAAEPKMBALOLLEN TEPaNMM NPU pake)
KaK «npefoTBpalleHne 1 ynpasaeHne noboyHbiMU addekTamm paka
W €ro NIeYeHns», BK/OYan yrnpasaeHne GUsnMYeCcKMMM U NCUXONOTU-
YECKMMM CUMMTOMaMM Ha NPOTANKEHUN BCETO OHKOIOTMYECKOTO MyTH
[1]. Xumuo- 1 TapreTHas Tepanua CONPSKEHbI C LUMPOKUM CMEKTPOM
TOKCMYECKMX OCNOMKHEHUIN: OT XMMWMOWMHAYLMPOBAHHOW TOLUHOTHI
1 pBOTbl (XUTP) n dpebpunbHoit HelTponeHum (OH) 4o xummonHay-
LMpPOBaHHOM aHemuu (XWUA), XMMMOUHAYLMPOBaHHOM nepudepuye-
CKoW Helponatum (XUMH), kapamo-, renato- 1 HeGpPOTOKCUYHOCTU U
AP. OTV OCNOXKHEHMA BCTPEYAOTCA YaCTO M CYLLECTBEHHO YXyALIAOT
NCXOAbl NEYEHUA U KAYeCTBO XM3HM nauueHToBs. Tak, XUTP Habawoaa-
eTcA Yy 60NbWMHCTBA NALMEHTOB M 3HAYUTENBHO YXYALIAET KayecTBo
U3HU [2], aHemusa BbisBAAETCA NpuMmepHO Yy 30-49% OHKOMNaLMEHTOB
npu NocTynaenun un gocturaet ~70% Bo Bpema NpoBeaeHUA Tepanum
[3], XUMH passuBaetca y 30-40% 6O/bHbIX U MOMET COXPAHATLCA
ANVTENbHO, HedPOTOKCMUYHOCTL OT LMcnaaTHa otmeyaetca B 20-30%
cnyyaes [4]. ITU TOKCMYECKME OCNOKHEHMA YACTO NPUBOAAT K CHUXKeE-
HUWIO A03bl, OTCPOYKAM WM NpepbiBaHUIO NedeHns [3, 5], uto gonon-
HWUTE/IbHO YXYALLIAET NPOrHO3 M KAYecTBO KM3HM NALLMEHTOB.

MexayHapoaHble KnnHudeckne pekomeHgaumu (ASCO, ESMO,
MASCC, NCCN) comep»aT AoKasaTe/ibHble PeKOMeHAaLUMKU no npo-
bWNAKTMKE M NeYeHNI0 ONMUCAHHBIX OCNOXKHeHWN [2]. OgHaKo B pe-
aNbHOM MpPaKTUKe OTMEYAEeTCA PaspbiB MeXay PeKoMeHZaUMsMU U
MX BbINOJIHEHMEM: COBNIOAEHNE COBPEMEHHbIX MPOTOKO/I0B OCTAETCA
HWU3KUM [2], 1 MHOTME MaLMEHTbI He NOYYatoT NOHOTO 06bEMa He-
06X0AMMON NoAAEePKKMA. ITO NMoAYEPKMBaET HEOBXOAMMOCTb CTaH-
JapTusaumy (BHeApeHUA anropuTMOB) U MepCcoHanM3aLmMmn noaaep-
KMBaIOLLEN TEPANUM — HANpUMep, y4ETa MHAMBUAYaNbHbIX GaKTOPOB
pvCKa npu nogbope A4o3bl umcnaatuHa [4]. MyasTaMcUMnAnHapHbIi
noaxog, (komaHaa OHKONOroB, GapmaLeBToB, peabuanMTonoros u ap.)
peKomMeHZyeTca A8 ONTUMU3ALLMM MePONPUATUIA NOLLEPHKMBAOLLEN
Tepanuu 1 ynyylleHnsa KIMHUYECKUX ucxopos [1].

MATEPUAN U METOAbI

Metoaonorma noucka nutepatypbl. Mouck MTepaTypbl BbINO-
HEeH CMCTeMaTUYeCKU B COOTBETCTBMM C pekomeHaaumnamu PRISMA.
Bblanv ucnonb3oBaHbl 6asbl PubMed, Scopus, Web of Science u
PUHL, (eLibrary.ru). YcTaHOoBNEHbI BpEMEHHbIE PaMKM Moucka: 1 aH-
Baps 2018 — 1 aBrycta 2025 r. MowcKoBble 3anpochl NybaMKaLmMii Ha
QHIIMINCKOM M PYCCKOM A3bIKaX CTPOW/UCH MO K/KOYEBbIM CNOBaM
«supportive care», «chemotherapy-induced nausea and vomiting»,
«febrile neutropenia», «cardiotoxicity», «personalized oncology»,
«immune-related adverse events», «oncology guidelines», «CIPN»
W Ap. ¢ npumeHeHnem 6ynesbix onepatopos (AND, OR) ans makcu-
Ma/IbHOTO OXBaTa NybANKaLMiA.

Kputepuu BKAOUEHUA U UCKAOYEHMA. Bratouanuch ctatbm 13
peLeH3MpPyeMbIX }KypPHAIOB (cMcTeMaTUYeckue 0630pbl, MeTa-aHaNu-
3bl, KAMHUYECKME PEKOMEHAALMM) No NOAAEPKUBAIOLLEN Tepanuu
NpU OHKONOTMYECKUX 3aboneBaHusaX. Mckntoyanunck pabotsl go 2018
I., HepeLeH3MpyeMble UCTOYHWUKK (MPEMPUHTbI, TE3UChI, MaTepuabl
KoHdepeHUMi), NybanKaumMmn no neamaTpUYeckol OHKONOTUM U IKC-
nepyvMeHTasIbHble UCCIeA0BAHNA Ha KUBOTHbIX MOZENAX.

Ot60p nutepatypbl. OT6Op NybAMKaLMIA NPOBEAEH MO YeTbl-
péxatanHoii cxeme PRISMA: ngeHTMdMKaLMa (No KAloYeBbIM CI0BaM),
CKPUHMHT (MO 3ar1aBMAM M aHHOTALMAM), OLLEHKA MOJIHbIX TEKCTOB U
BK/tOYeHMe B aHanwm3. Bcero 6bin10 HaigeHo 4936 CCbINOK, M3 KOTOPbIX

INTRODUCTION

Supportive care in oncology is defined by MASCC (Multina-
tional Association of Supportive Care in Cancer) as “the preven-
tion and management of the adverse effects of cancer and its
treatment”, including the management of physical and psycho-
logical symptoms throughout the entire cancer care continuum
[1]. Chemotherapy and targeted therapy are associated with a
broad spectrum of toxic complications, ranging from chemother-
apy-induced nausea and vomiting (CINV) and febrile neutropenia
(FN) to chemotherapy-induced anemia (CIA), chemotherapy-in-
duced peripheral neuropathy (CIPN), cardiotoxicity, hepatotoxic-
ity, nephrotoxicity, and others. These complications are common
and substantially impair treatment outcomes and patients’ qual-
ity of life. For example, CINV occurs in the majority of patients
and significantly reduces quality of life [2]; anemia is detected
in approximately 30-49% of patients with cancer at presentation
and reaches approximately 70% during treatment [3]; CIPN devel-
ops in 30-40% of patients and may persist for a prolonged period,
while cisplatin-induced nephrotoxicity occurs in 20-30% of cases
[4]. These toxic complications frequently lead to dose reductions,
treatment delays, or discontinuation of therapy [3, 5], further
compromising prognosis and patients’ quality of life.

International clinical guidelines (ASCO, ESMO, MASCC,
NCCN) provide evidence-based recommendations for the preven-
tion and management of the above complications [2]. However,
a gap between guideline recommendations and their implemen-
tation in routine clinical practice remains evident: adherence to
contemporary protocols is still suboptimal [2], and many patients
do not receive the full range of required supportive care mea-
sures. This highlights the need for both standardization through
the implementation of clinical algorithms and personalization
of supportive care, for example, by considering individual risk
factors when selecting an appropriate cisplatin dose [4]. A mul-
tidisciplinary approach involving oncologists, pharmacists, reha-
bilitation specialists, and other healthcare professionals is recom-
mended to optimize supportive care interventions and improve
clinical outcomes [1].

METHODS

literature search methodology. The literature search was
conducted systematically in accordance with PRISMA recommen-
dations. PubMed, Scopus, Web of Science, and the Russian Sci-
ence Citation Index (RSCI; eLibrary.ru) databases were searched.
The search period was defined as January 1, 2018 to August 1,
2025. Search strategies for publications in English and Russian in-
cluded the keywords “supportive care”, “chemotherapy-induced
nausea and vomiting”, “febrile neutropenia”, “cardiotoxicity”,
“personalized oncology”, “immune-related adverse events”, “on-
cology guidelines”, “CIPN”, and others, combined using the Bool-
ean operators AND and OR to maximize literature coverage.

Inclusion and exclusion criteria. Articles published in
peer-reviewed journals, including systematic reviews, meta-anal-
yses, and clinical guidelines addressing supportive care in oncol-
ogy, were eligible for inclusion. Publications issued before 2018,
non-peer-reviewed sources such as preprints, abstracts, and con-
ference proceedings, publications on pediatric oncology, and ex-
perimental studies using animal models were excluded.

Literature selection. Publication selection was performed
according to the four-stage PRISMA framework: identification
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nocne GUNLTPALLUHK, yaaneHnsa aybnem u nepBruyHOro otbopa Hepene-
BaHTHbIX 3anucei K 0630py BKAtOYeHbI 43 cTaTbk. Takol noaxos obe-
Cneymn Npo3payHOCTb U BOCMPOU3BOAMMOCTb BbIOOPKU UTEPATYPSI.

AHanu3z sutepatypbl. BbiOpaHHbIE WCTOYHWMKM TEMATUYECKM
CrpynnMpoBaHbl MO HanpaBAeHUAM TOKcuyHocTM: XUTP, OH, XUA,
XUMH, Kapauo-, renato- u HedpPOTOKCMUYHOCTb. [1A KaxKAoro Hanpas-
NleHUs NpoBeAEH KayecTBeHHbI CPaBHUTE/bHbIA aHa/iM3 COOTBET-
CTBYIOLLMX K/IMHWUYECKMUX PEKOMEHAALMI 1 YPOBHA LOKA3aTeNbHOCTU.

XUMHUONHAYLUUPOBAHHAS TOLLHOTA U PBOTA
(xutp)

XWUTP ocTaétca OfHMM M3 CaMbIX TAFOCTHbIX HeXenaTeNbHbIX
ABNIEHWI B MPOTMBOOMNYXONEBOW NEKAapPCTBEHHOM Tepanuu. Mo oueH-
Kam, 6e3 Hagnexallei npodunaktuku, go 70-80% nauueHToB mMoryT
UCMbITbIBAaTb CUMMTOMbI TOLIHOTbI U PBOTbI NPU XMMKUOTEPANUK, YTO
NPUBOAMUT K 3HAYUTENILHOMY YXYALUEHUIO KayecTBa Xu3Hu [6]. XUTP
KNaccuduLMpyoT No BPEMEHW BO3HWKHOBEHUSA Ha OCTPYHO (B NepBble
24 yaca nocne BBeAEHUA XMMUONpPenapaTa) U oTcpoYeHHyto (24-120
yacos), Npuyém oba TMNa MOTyT CepbE3HO HaPYLIATb NMOBCEAHEBHYHO
aKTMBHOCTb MauueHToB. HeaoctaTouHblit KoHTponb XUTP cnocobeH
NPMBECTU K OTKa3y OT NIeYeHUA MU CHUMKEHUIO 403 XMMKUOoNpenapa-
T0B, NO3TOMy 3PEKTUBHAA NPODUNAKTUKA UMEET KPUTUUECKM BaK-
Hoe 3HaueHue [7].

MexgyHapoaHble KnMHUYeckue pekomeHaaumun. CospemeH-
Hble MeKayHapoaHble npoTtokonbl (MASCC/ESMO 2023, ASCO 2020,
NCCN 2023 u ap.) npegnaratoT cTpaTMdULMPOBaAHHbIN NOAXOA, K NPO-
dnnaktmke XUTP B 3aBMCMMOCTM OT IMETOrEHHOTO PUCKa XMMMUOTe-
panuu [7]. BbicokoameToreHHble cxeMbl (PUCK pBOTbI >90%, BKAtOYasA
PEXUMbI C LMCMNATUHOM U KOMBMHALMEN aHTPaALMKAMH+LMKAodOC-
damug) TpebyroT 0653aTENbHON YETLIPEXKOMMOHEHTHOM NPOdUNaK-
TVKM — KOMBMHaLMK aHTaroHucta NK1-peuentopoB HeMPOKUHUHa-1,
QHTArOHUCTA peLLenTopoB cepoToHMHA 5-HT3, aekcameTasoHa, a
TaK¥e aTUMWUYHOrO aHTUMCUXOTMKA OnaH3anuHa [7]. MmeHHo Takas
CXema npusHaHa Hambonee adGEKTUBHOW ANA NPesyNPEXAEHNUS KaK
OCTPOM, TaK U OTCPOYEHHOW TOLUHOTbI M PBOTbI MPU BbICOKOM pUCKe
[8].

PaHAOMM3MpPOBaHHbIE UCCNef0BaHMA MOKasanu, Yto gobasne-
HWe oflaH3anuHa K cTaHaapTHoM TpolHol Tepanum (NK1-aHTaroHucT
+ 5-HT3-aHTaroHWCT + AeKcamMeTa3oH) OCTOBEPHO MOBbILIAET 3ddek-
TUBHOCTb NPOodUNaKTUKM XUTP. B 4acTHOCTH, B HEJaBHEM UCTIbITaHWUK
npy ymepeHHO-3METOreHHOW XMMMOTepanum BKAOYEHWe On1aH3anw-
Ha MOBbICMIO YACTOTY NOJAHOTO KOHTPOAA cumnToMoB € 82% 0 91%
(p=0,005), 3HaUUTENbHO YAYYLIMB NPEAOTBPALLEHWE TOLIHOTLI (96%
vs 87% cnyyaes) [9]. 9TV faHHbIE NOATBEPKAAIOT LeNecoobpasHoCTb
NPUMEHEHWA ON1aH3anunHa He TObKO MPU BbICOKOM, HO U Npu cpes-
HEeM 3MEereHHOM pUCKe KaK cTaHZapTa npodunaktmku [9]. Cneayet
Y4nTbIBaTb, YTO Hanbonee YacTbiM NOH6OYHBIM 3PdEKTOM 0NaH3anMHa
ABIAETCA CeflaTMBHOe AeiCTBUE; B CBA3M C 3TUM B PEKOMEHZALMAX
ASCO npep/10XKeHa ONLMA CHUXKEHHOM L03bl 0N1IaH3aMMHA 5 Mr BMecTo
10 mr ons coxpaHeHus 3ddEKTUBHOCTM NpU Nyyllei NepeHOCUMOCTH
[10].

Ona ymepeHHOIMeTOreHHoM xumuotepanumn (puck 30-90%)
MeXAYHapoLHble PeKOMeHAALMN 0BbIYHO NPUAEPKMBALOTCA BOK-
HoM NpoduNaKkTUKK (aHTaroHMcT 5-HT3 + geKkcameTasoH) [7], ogHako B
OTAENbHbIX CNyYanX CPefiHel IMETOreHHOCTU MOXKET paccCMaTpUBaTh-
cA paclwmpeHHas cxema. Tak, KapbonnatiH ¢ go3oi AUC24 celtvac
OTHECEH K KaTeropum BbICOKOTo pucka B pykosoacteax ASCO n NCCN,
Tpebya nobasneHns NK1-aHTaroHucTa. B Lenom, TeHAEHLMA TaKoBa,
YTO rPaHMLIA MeXY BbICOKMM U YMEPEHHbIM PUCKOM YaCTUYHO pa3-
MbIBAETCA: NPU HAIMUMM OOTONHUTENbHBIX GAKTOPOB pUCKa (MOno-
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based on keywords, screening of titles and abstracts, full-text
assessment, and inclusion in the final analysis. A total of 4,936
records were identified. Following filtering, duplicate removal,
and preliminary exclusion of irrelevant records, 43 articles were
included in the review. This approach ensured transparency and
reproducibility of the literature selection process.

Literature analysis. The selected publications were themati-
cally grouped according to the type of treatment-related toxicity:
CINV, FN, CIA, CIPN, cardiotoxicity, hepatotoxicity, and nephrotox-
icity. For each category, a qualitative comparative analysis of the
relevant clinical guidelines and levels of evidence was performed.

CHEMOTHERAPY-INDUCED NAUSEA AND
VOMITING (CINV)

CINV remains one of the most distressing adverse effects of
anticancer drug therapy. It has been estimated that, in the ab-
sence of appropriate prophylaxis, up to 70-80% of patients re-
ceiving chemotherapy may experience nausea and vomiting, re-
sulting in a substantial deterioration in quality of life [6]. CINV is
classified by time of onset as acute, occurring within the first 24
hours after chemotherapy administration, and delayed, occurring
24-120 hours after treatment. Both types may considerably in-
terfere with patients’ daily activities. Inadequate control of CINV
may result in refusal of treatment or dose reductions of antican-
cer drugs; therefore, effective prophylaxis is critically important
[7].

International clinical guidelines. Current international
guidelines, including MASCC/ESMO 2023, ASCO 2020, NCCN
2023, and others, recommend a risk-stratified approach to CINV
prophylaxis based on the emetogenic potential of chemotherapy
[7]. Highly emetogenic regimens, associated with a >90% risk of
vomiting and including cisplatin-containing regimens and anth-
racycline—cyclophosphamide combinations, require mandatory
four-drug prophylaxis consisting of a neurokinin-1 (NK1) receptor
antagonist, a serotonin 5-HT3 receptor antagonist, dexametha-
sone, and the atypical antipsychotic olanzapine [7]. This regimen
is currently regarded as the most effective strategy for preventing
both acute and delayed nausea and vomiting in patients at high
emetic risk [8].

Randomized clinical trials have demonstrated that adding
olanzapine to standard triple therapy comprising an NK1 receptor
antagonist, a 5-HT3 receptor antagonist, and dexamethasone sig-
nificantly improves the efficacy of CINV prophylaxis. In particular,
in a recent trial involving moderately emetogenic chemotherapy,
adding olanzapine increased the rate of complete symptom con-
trol from 82% to 91% (p=0.005) and significantly improved nau-
sea prevention, with rates of 96% versus 87% [9]. These findings
support the potential use of olanzapine not only in highly emeto-
genic chemotherapy but also in selected patients receiving mod-
erately emetogenic regimens as part of an intensified prophylac-
tic strategy [9]. The most common adverse effect of olanzapine is
sedation; accordingly, ASCO guidelines include the option of us-
ing a reduced olanzapine dose of 5 mg instead of 10 mg to main-
tain efficacy while improving tolerability [10].

For moderately emetogenic chemotherapy, associated with
an emetic risk of 30-90%, international guidelines generally rec-
ommend two-drug prophylaxis with a 5-HT3 receptor antagonist
plus dexamethasone [7]. However, clinicians may consider an in-
tensified regimen in selected clinical settings. For example, car-
boplatin administered at an AUC 24 is now treated as requiring
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[10V BO3PACT, KEHCKMIA MO/, OTCYTCTBME OMbITa XMMMUOTEPANUM U 4p.)
Jaxe Npy yMepeHHO 3METOTEHHbIX PeXMMax BO3MOXKHA YCUNEeHHas
npoduUNaKTMKa, BKIKOYAsA 0naH3anuH [9].

HanpoTtvs, Npu HU3KOIMETOTEHHbIX pexMMax (puck <30%) ao-
CTaTO4HA MOHOTEPanus OLHWM NpPenapaTom (Hanpumep, AeKcameTa-
30HOM MM METOKIONPAMMUZOM), @ MPU MUHUMANBbHOM pucke (<10%)
CTaHAapPTHaA NpoduNakTUKa He TpebyeTca [2]. CnesyeT OTMETUTD, UTO
nccneoBaHUM Mo ONTUMAbHOM NPOGUAAKTMKE NPU HU3KOWM U MUHK-
MasibHOW 3METOreHHOCTU Maso, YTO NOAYEPKMUBAKOT CaMM IKCMEPTbI.
970 co343ET HeonpeAen&HHOCTb B BeleHWN OTAE/bHbIX NaLMeHTOoB
[laHHOM KaTeropuu 1 yKasblBaeT Ha HE0BXOAMMOCTb AaNbHENLINX UC-
cnefoBaHuin.

dddeKTMBHOCTL U peanusaumua Ha npakTuke. B nocnegHue
rofibl AOCTUFHYT 3HauMTENbHbIA nporpecc B npodwunaktuke XUTP:
BHEAPEHbI HOBble NpenapaTbl (Hanpumep, KOMBUHWMPOBAHHDIN Mpe-
napat NEPA — HeTynuTtaH/nanoHoceTpoH [7]) # onTMMasbHble CXembl.
CuctemaTnyeckue 0630pbl M MeTa-aHaN3bl MOATBEPKAAIOT, UTO TPEX-
KOMMNoHeHTHas cxema (NK1-aHTaroHucT + 5-HT3-aHTaroHUCT + AeKca-
METa30H) CyLLEeCTBEHHO MPEBOCXOAUT MPEXHUE PeXMMbl 4BOMHOM
Tepanuu no cnocobHocTn npefoTBpawate peoty [8]. [JobasneHue
K€ YETBEPTOro KOMMOHEHTa — 0/1aH3anu1Ha — NO3BO/IAET 3HAUYUTEIbHO
YNYYLIWTL KOHTPONb HaZ TOLIHOTOM, KOTOPas Xye noanaérca Tepa-
nun [7]. Tak, B ceTeBOM meTa-aHanuse 27 uccnegoBaHuin (6onee 13
TbICAY NALMEHTOB) BCE PEXMMbI, COAEPMKALLME ONaH3anuH, npoae-
MOHCTPUPOBAN HaMBbICLLYHO 3GPEKTUBHOCTL B LOCTUNKEHUM MON-
HOro oTBeTa (OTCYTCTBME PBOTHI M NPUEMA CMACKUTENbHBIX CPEACTB) B
OCTPbIV M OTCPOUYEHHbIN Nepuobl [8]. T pesynbTaThbl IETN B OCHOBY
06HOBNEHHBIX PEKOMEHALIMIA BEAYLLMX OHKONOTMYECKUX COOBLLECTB,
Kotopble ¢ 2017-2018 rr. nocnefoBaTeNbHO BKAKOYAAM ONaH3aMNUH B
CMWCKN NPeANOYTUTENbHBIX aHTUIMETUKOB A8 BbICOKOIMETOreHHbIX
cxem, a K 2020-2023 rT. — 1 A1 OTAENbHbIX PEXUMOB CPeaHeN ame-
TOreHHOCTU.

B poccuitcKOI KNMHMYECKOM NPaKTUKE NOAXOAbI, B LEESOM, CO-
OTBETCTBYIOT MMPOBbLIM: HaLMOHaNbHble pekomeHaaumn RUSSCO c
2020 roaa TaKKe BKNKOYAKT 01aH3anuH (5 Mr) Kak onuuio nepBUYHOM
NPOGUNAKTUKM TOLLHOTbI U PBOTbI MPU BbICOKOM 3METOTEHHOM PUCKe
XMMMOTepanuu B coveTaHnmn ¢ 5-HT3-aHTaroHUCTom u AekcameTaso-
Hom [11]. OaHaKo BON/OLLEHWE PEKOMEHALIMIA B peanbHOW NPaKTH-
Ke CTaNKMBaeTCA C TPYAHOCTAMM. Mccne0BaHNA NMOKA3bIBaOT HU3KYHO
NPVBEPKEHHOCTb aHTUIMETUYECKMM NPOTOKONAM: NO AaHHbIM MHO-
rOLEeHTPOBOro aHanun3a B EBpone, nwb ~15% nauneHToB, noayyato-
LLMX BbICOKOSMETOrEHHBIE MU KapbonNaTUH-COAEPIKaLLME PEXUMDI,
baKTMUeCKM NoNyyatoT BCe TPU PEKOMeHAOBaHHbIX NpenapaTa Ans
npoduNakTUKK, Toraa Kak 12% BoBce He NOAYYalOT HUKAKMX aHTUIMe-
TMKOB [7]. OCHOBHble NPUYMHBI — HEOOLIEHKA BpaYaMmu UCTUHHOIO
3METOreHHOro NoTeHLMaNa CXeM U HeA0CTaTOYHAA OCBEAOMNEHHOCTb
0 TEeKYyLLMX peKOMEHAALMAX.

AHanorvnyHble npobiembl 0TMeYatoTcA U B Poccm: HECMOTPA Ha
Ha/MuMe CoBPEMEHHbIX PEKOMEHALLMIA, BHEAPEHME YETBEPHOW NPO-
GVNAKTVKM C ONaH3aNMHOM OCTAETCA OrPaHUYEHHbBIM U MPUMEHAETCA
/Wb B OTAE/NbHBIX LLEHTPaX, YTO MOXKET bbITb CBA3AHO C MHepLMel
KNMHWYECKOTO MBILLIEHWNA U OMACeHUAMM CeAaTMBHbIX 3PEKTOB.
Takum 06pa3om, CyLLECTBYET Pas3pbiB MeXAy PeKOMeHAALMUAMU U UX
peanusalmel, U NpeofoneHne aToro npobena — akTyasbHas 3agava.
HeobxoaAMMO aKTMBHOE BHeAPEHME CTaHAAPTOB NPodunakTMkm XUTP
B NPAKTUKY OHKOMIOTUYECKUX YUPEXKAEHWI, 0ByUeHMe Bpayel, a Takke
obecrneyeHve JOCTYNa K COBPEMEHHbIM aHTUIMETUKAM. TONbKO Mpu
YCNOBUW CBOEBPEMEHHOW M MoaHOW npodunaktnkn XUTP yaactea 8
6OoNbLUMHCTBE CyYaeB NPeLOTBPATUTL Pa3BUTUE TOLIHOTLI U PBOTbI Y
NaLWeHTOB, NOBbICWB, TEM CaMbIM, UX MPUBEPKEHHOCTb K IEYEHUIO U
KauecTBOo uU3Hu [7].

the addition of an NK1 receptor antagonist in ASCO and NCCN
recommendations. Overall, the distinction between high and
moderate emetogenic risk has become less rigid: with additional
patient-related risk factors, such as younger age, female sex, and
no previous exposure to chemotherapy, intensified prophylaxis,
including olanzapine, may be considered even with moderately
emetogenic regimens [9].

In contrast, for low-emetogenic-risk regimens, associated
with a risk of <30%, single-agent prophylaxis, such as dexametha-
sone or metoclopramide, is generally sufficient, whereas routine
prophylaxis is not required for regimens with minimal emetogen-
ic risk (<10%) [2]. Evidence on optimal prophylactic strategies for
low- and minimally emetogenic chemotherapy remains limited,
as guideline experts have emphasized. This creates uncertainty
in managing some patients in these categories and highlights the
need for further research.

Effectiveness and implementation in clinical practice. Re-
cent years have seen considerable progress in preventing CINV
through the introduction of novel agents, such as the fixed-dose
combination NEPA (netupitant/palonosetron) [7], and the op-
timization of antiemetic regimens. Systematic reviews and me-
ta-analyses confirm that a three-drug regimen consisting of an
NK1 receptor antagonist, a 5-HT3 receptor antagonist, and dexa-
methasone is substantially more effective than earlier two-drug
regimens in preventing vomiting [8]. Adding a fourth component,
olanzapine, further improves nausea control, which is generally
more difficult to manage [7]. In a network meta-analysis of 27
studies involving more than 13,000 patients, all olanzapine-con-
taining regimens demonstrated the highest efficacy in achieving
complete response, defined as no vomiting and no use of rescue
medication, during both the acute and delayed phases [8]. These
findings formed the basis for updated recommendations from
leading oncology societies, which since 2017-2018 have progres-
sively incorporated olanzapine as a preferred antiemetic agent
for highly emetogenic chemotherapy and, by 2020-2023, for se-
lected moderately emetogenic regimens.

In Russian clinical practice, the general approach is broad-
ly consistent with international standards. Since 2020, national
RUSSCO guidelines have also included olanzapine at a dose of 5 mg
as an option for primary prophylaxis of nausea and vomiting in pa-
tients receiving highly emetogenic chemotherapy, in combination
with a 5-HT3 receptor antagonist and dexamethasone [11]. Howev-
er, implementation of these recommendations in routine practice
remains challenging. Studies have shown poor adherence to an-
tiemetic protocols. According to a multicenter European analysis,
only about 15% of patients receiving highly emetogenic or carbo-
platin-containing regimens received all three recommended pro-
phylactic agents, whereas 12% received no antiemetic prophylaxis
at all [7]. The main reasons include clinicians underestimating the
true emetogenic potential of chemotherapy regimens and insuffi-
cient awareness of current recommendations.

Similar problems have been reported in Russia. Despite
the availability of contemporary guidelines, implementation of
four-drug prophylaxis, including olanzapine, remains limited and
confined to selected centers, which may reflect inertia in clini-
cal practice and concerns about sedative adverse effects. Thus,
a considerable gap persists between guideline recommendations
and their implementation, and addressing this gap remains an
important clinical priority. Integrating CINV prevention standards
into oncology practice, continuing physician education, and im-
proved access to modern antiemetic agents are required. Only
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®EBEPUNBHAA HEMTPOMEHUA (®H)

®H — 3T0 HEOTNOXKHOE OHKONOTUYECKOe OCNIOXKHEHME, XapaKTe-
pU3yloLLeecs pa3BUTUEM NIMXOPAAKM Ha GoHe FyBOKoIN HelTpone-
HWM Y NALMEHTOB, NOMyYatoWMX XMmuoTepanumio [12]. ®H BosHMKaeT
npumepHo y 8-20% nauMeHTOB, NOAYYAIOLLMX NPOTUBOOMYXO/EBOE
NleYeHue, 1 accoumMmpyeTcs ¢ IeTanbHOCTbIO nopaaka 10%. CornacHo
06LLENPUHATBIM KpuTepuam, ®H anarHoCTUpYeTCA NPy OAHOKPATHOM
NOBbIWEHNM TemnepaTypbl Tena 238,3°C anbo npu gantenbHol (21
yac) Temnepatype >38,0°C B COYETAHUU C CHUNKEHMEM abCONIOTHOTO
uncna HeiTpodmnos <0,5x10°/n (nam <1,0x10°/n ¢ NPOrHO3MpyemMbIm
nageHuem <0,5x10°/n B8 6anxaiiume 48 yacos) [12]. ®H paccmatpu-
BAeTCA KaK MKM3Heyrpoatollee COCTOAHMe, MpUBOAALLEe K yBenu-
YeHMto obLLEeN NeTaNbHOCTM U 3aTPaT Ha IEYEHWE OHKONOTUYECKHMX
60/1bHbIX [13]. OcHOBHOW NpUUMHOM OH y NALMEHTOB C CONMAHbIMM
onyxonamu B 90% cnyyaeB ABNAOTCA GakTepuanbHble WHOEKLMK,
No3TOMYy NMpW Pa3BUTUKM 3TOFO CUHAPOMA MOKA3aHO Hemep/ieHHoe
HaYaso0 3MMNUPUYECKOW aHTUOMOTUKOTEPANMUM LUMPOKOTO CMEKTPa,
HaLeNeHHOW Ha yCTpaHeHWe npeanonaraemblx 6akTepuasbHbIX BO3-
6yauteneii [13]. Mocneacteua anusopos OH KpaitHe cepbésHbl: OHM
MOTYT NPUBOAUTL K A/IMTENbHBIM FOCNUTaNU3ALMAM, OTCPOUKe nocie-
[YIOLMX KYPCOB XMMMOTEPANUM, CHUXKEHMIO O3UPOBKM U, KaK cnes-
CTBUE, YXYALEHMNIO OTAANEHHBIX pe3y/bTaToB Tepanuu [12]. MmeHHo
no3ToMy cBOeBpeMeHHas NpoduaKT1Ka n npasunbHoe BegeHne ®H
MMELOT BbICOKYIO K/IMHUYECKYIO 3HAUMMOCTb.

Mpodunaktnka ®H. PaspaboTaHbl CTpaTUOMKALMM pPUCKA pas-
BuTMA ®H, nossonaowme MAEHTUOULMPOBATL NALLUEHTOB, KOTOPbIM
MOKa3aHbl MPEBEHTUBHbIE Mepbl. MexayHapoaHble OHKONOTUYecKune
pekomeHgaumm (ASCO, ESMO, NCCN u ap.) pa3gensiot xumuoTepa-
NeBTUYECKME PEXMMbI MO PUCKY BO3HMKHOBeHMA ®H Ha Tpu Kate-
ropumn: BbICOKUIA pUCK — bonee 20%, npomekyTouHblit — 10-20% u
HU3KKI — meHee 10% [14]. Mpwu Bbicokom pucke (>20%) nepBuYHas
npodunaktuka ®H ¢ NOMOLLBIO KONOHUECTUMYAMPYIOLLMX FPaHYNO-
LMTON033 PpaKTopoB (G-CSF) HAaCTOATENbHO PEKOMEH0BAHA, HAYMHaA
C NepBoro uMKkna xumuotepanuu. Mpu npomexyTouHom pucke (10-
20%) pelweHve 0 NPodUNAKTUYECKOM NpuMmeHeHUn G-CSF npuHMma-
€TCcA MHAMBUAYANIbHO C YYETOM [OMNOMHUTENbHbBIX GAKTOPOB PUCKA Y
nauveHTa [14]. K kKnuHnyeckum paktopam, nosbiwatowym puck ®H,
OTHOCATCA BO3PACT CTapLue 65 NeT, Hanume TAXKENbIX COMyTCTBYHOLLMX
3ab0neBaHuit (Hanpumep, AUCHYHKLMU NEYEHW AW cepaLa), no3a-
HAA CTAAMA OHKOMOrMYECKOro 3abosieBaHUA, a TaKXKe remaTosnoruye-
CKMe 3/10Ka4ecTBeHHble HOBOOOpa3oBaHuA [15]. B ciyuasx HW3Koro
pucKa (<10%) npumeHeHne G-CSF 0bbl4HO He NokasaHo [14].

MeTa-aHanusbl U KAMHUYECKME UCCNef0BaHVA NMOATBEPMHKAAIOT,
41O NpoduaaKTUYecKoe ncnonb3oBaHne G-CSF gOCTOBEPHO CHUMKAeT
yacToTy ann30408 PH, pUcK MHOEKLMOHHBIX OCIOXKHEHWIA 1 CBA3AH-
HOW C HUMMW CMEPTHOCTM, a TaKXKe YMeHbLUAeT YacToTy rocnuTanu-
3aumii [15]. B coBpeMeHHbIX NPOTOKO/IAX AOMYCKAeTCA NpYMeHeHne
KaK puarpactuma nav nerduarpactuma, Tak U ux 61oaHaaoros — atu
npenapaTtbl 0AMHaKoBO 3bGEKTUBHBI U 0L0OPEHbI PeryAaTOPHbIMM
opraHamu ana npodUAaKTUKM XMMUOTepanuein WHAYLMPOBAHHOW
HelTponeHun n ®H [16]. Takum 0bpa3om, afeKBaTHas OLEHKa pUCKa
nepes, KaXXaplM LMKAOM XMMUOTEPanun 1 NpoakTUBHaA NpodunakTu-
Ka ¢ G-CSF (no nokasaHuam) ABNAOTCA KIHOUEBbIMM CTPATETUAMM CHU-
KeHuA 32601eBaeMOoCTH U CMEPTHOCTU, CBA3aHHOM ¢ OH.

BepeHue naumeHToB npu passutum ®H. Kaxablit anvsog ®H
TpebyeT HEeOTNOXKHOMO Hayana JeYeHWs COMMACHO MPUHLMMAM WH-
TEHCMBHOMN noajepxuBatoller Tepanun. CTaHZApPTOM ABAAETCA He-
MeZ/IeHHOe 3MMMUPUYEcKoe Ha3HauyeHWe aHTUOWMOTMKOB LIMPOKOTO
CNeKTpa NnapeHTepanbHo (MPeanoyTUTENIbHO B TEYEHME NMEPBOTO Yaca
nocne BbIABNEHWUSA IMXOPAAKM) C MOKPbITUEM Haubonee BEPOATHbLIX
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timely, comprehensive prophylaxis can prevent nausea and vom-
iting in most patients, improving treatment adherence and qual-
ity of life [7].

FEBRILE NEUTROPENIA (FN)

FN is an oncological emergency characterized by the de-
velopment of fever in the setting of profound neutropenia in
patients receiving chemotherapy [12]. FN occurs in approx-
imately 8-20% of patients undergoing anticancer treatment
and is associated with a mortality rate of approximately 10%.
According to generally accepted criteria, FN is diagnosed in the
presence of a single oral temperature of 238.3°C or a sustained
temperature of >38.0°C for at least 1 hour, accompanied by an
absolute neutrophil count of <0.5x10%L, or <1.0x10%L with an
anticipated decline to <0.5x10%L within the following 48 hours
[12]. FN is considered a potentially life-threatening condition
associated with increased overall mortality and healthcare
costs in patients with cancer [13]. In patients with solid tumors,
bacterial infections account for most infectious causes of FN;
therefore, the syndrome requires immediate initiation of em-
pirical broad-spectrum antibiotic therapy directed against the
most likely bacterial pathogens [13]. The consequences of FN
episodes are potentially severe and include prolonged hospi-
talization, delays in subsequent chemotherapy cycles, dose re-
ductions, and, consequently, impaired long-term treatment out-
comes [12]. Timely prevention and appropriate management of
FN are therefore clinically important.

Prevention of FN. Risk-stratification approaches have been
developed to identify patients eligible for preventive interven-
tions. International oncology guidelines, including those of ASCO,
ESMO, and NCCN, classify chemotherapy regimens into three
categories by FN risk: high risk, >20%; intermediate risk, 10-20%;
and low risk, <10% [14]. For high-risk regimens (>20%), primary
prophylaxis with granulocyte colony-stimulating factor (G-CSF) is
strongly recommended beginning with the first cycle of chemo-
therapy. For intermediate-risk regimens (10-20%), the decision
to use prophylactic G-CSF should be individualized according to
additional patient-specific risk factors [14]. Clinical factors as-
sociated with an increased risk of FN include age >65 years, se-
vere comorbidities such as hepatic or cardiac dysfunction, ad-
vanced-stage malignancy, and hematologic malignancies [15]. For
low-risk regimens (<10%), routine use of G-CSF is generally not
indicated [14].

Meta-analyses and clinical studies show that prophylactic
G-CSF significantly reduces the incidence of FN, the risk of infec-
tious complications and associated mortality, and the frequency
of hospitalization [15]. Current protocols permit the use of fil-
grastim, pegfilgrastim, and their biosimilars. These agents have
shown comparable clinical effectiveness and have been approved
by regulatory authorities to prevent chemotherapy-induced neu-
tropenia and FN [16]. Thus, appropriate assessment of FN risk
before each chemotherapy cycle and proactive G-CSF prophylaxis
when indicated represent key strategies for reducing FN-related
morbidity and mortality.

Management of patients with FN. Every episode of FN re-
quires urgent treatment initiation in accordance with the princi-
ples of intensive supportive care. The standard approach involves
immediate empirical parenteral broad-spectrum antibiotics, pref-
erably within the first hour after fever recognition, with activity
against the most likely pathogens, particularly Gram-negative
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BO30OyaMTENEN, BKAKOYAA rpamoTpuLaTesbHble bakTepun (ocoboe
BHUMaHWe — puUcky MHdeKLmi P. aeruginosa). OLHOBPEMEHHO NPOBO-
[UTCA TILATe/bHbIA NOUCK 04ara MHOEKLMK, 1 STUOTPONHAA Tepanus
KOPPEKTUPYETCA N0 Mepe NoMy4eHUs AaHHbIX 0 BO3byauTene.

[nsa cTpaTudUKaLMM NPOrHO3a M NAAHUPOBAHUA ONTUMANbHOM
TaKTUKM NleYeHUA LUMPOKO MPUMEHAETCA MPOTHOCTMYECKAA LUKana
MASCC (Multinational Association of Supportive Care in Cancer index)
[16]. OaHHbI MHAEKC no3BonseT pasfenuTb naupeHtoB ¢ ®H Ha
rPYNMbl HA3KOTO U BbICOKOTO PUCKA PA3BUTUA TAMKENbIX OCNOKHEHUIA.
BonbHble HM3Koro pucka (MASCC >21 6ann npu OTCYTCTBUM HacTopa-
KUBAOLWLMX GAKTOPOB) MOTYT NOYYaTb JIeYEHME B aMOYNaTOPHBbIX yC-
NOBUAX NOZ, TLWATENbHbIM HabnloAeHnem — Hanpumep, NepopasbHbI-
MM aHTUOMOTUKAMM LUIMPOKOTO CMEKTPA B COYETAHUU C EXKEAHEBHbIM
Bpa4yebHbIM KOHTPONEM. B CBOIO ouepesb, NaLyeHTbI BbICOKOTO pUCKa
0CN0KHEHHOTO TeyeHms OH (MASCC <21 unu Hannyme cepbEsHbIX Ko-
MOPOWAHOCTEN, TMMOTOHWUM, OPraHHOM AMCOYHKLMM U T.4.) NOANEeKaT
0653aTeNIbHOM rOCNUTaNn3aLmMKn, NPOBEAEHUI0 MHPY3MOHHOMN aHTH-
6aKkTepmanbHoi Tepanuu (06bl4HO KapbBaneHembl, NUNepaLnaanH/
Ta3zobaKkTam MAn LedanocnopuHbl aHTUNCEBAOMOHAAHOMO paaa) K
MHTEHCVBHOMN NOAAEPKKM B YCIIOBUAX CTaLMoHapa [16].

B pganbHelwem nposoMKUTENbHOCTb aHTUOUOTMKOTEpaNnuu U
HeobX0AMMOCTb AOMONHUTENbHBIX Mep (NpPoTUBOrpMbKOBOI Npo-
bUNAKTUKM, KONOHWMECTUMYAMpYtoLwei Tepanun G-CSF n ap.) onpe-
[enaTca UHAMBMAYANbHO B 3aBUCUMOCTM OT KAMHWYECKOro OTBETa
N pesynbTatoB obcnenoBaHua. Takoi auddepeHLMpoBaHHbIN Noa-
XO4, ONUPaoLLMICA Ha OLeHKY pucka no MASCC n gpyrum WwKanam
(Hanp. CISNE), no3BonseT onTMMM3nMpoBaTb NeYeHne: MUHUMU3UPO-
BaTb HEOMPaBAAHHbIE FOCNUTaNN3aLMMN ANA CTabUbHbIX MALMEHTOB
1, OLHOBPEMEHHO, 0becrneynTb CBOEBPEMEHHOE arpeccMBHOE eye-
HWe TeM, Y KOTO BbICOKa BEPOATHOCTb KMU3HEYTPOKAIOLLMX OCNIOKHE-
HWWA [16].

Mpo6nembl peanusauumn pekomeHgaUmMA. HecmoTpa Ha Hau-
uMe AeTasibHbIX KAMHUYECKMX PEKOMEHJALUMI, peanbHas MpaKTUKa
npodunakTkn 1 neveHna ®H 3ayactyro oTcTaéT OT cTaHaapTa. Uccne-
[l0BaHMA YKa3blBAOT HA HEAOCTATOUHYIO MPUBEPKEHHOCTb OHKO/O-
roB MPOTOKOMAM NepBuYHOM npodunaktukn G-CSF. Tak, B HeaaBHEM
MYNbTULLEHTPOBOM PETPOCMNEKTUBHOM aHanu3e u3 Poccumn anwwb 44%
NaLMEHTOB, NONYYaBLUMX XMMUOTEPANUIO C BbICOKMUM (220%) puckom
®H, dakTnyeckn nonyunam npodunakTmpyollee HasHadeHme G-CSF.
B pesynbTate, y 3HaUMTENbHOM [0M NALMEHTOB BO3HWUKaAW NpesoT-
BPATUMble OCNIOKHEHUA: Hanpumep, y 8% 60NbHbIX U3 3TOW KOropTbl
noTpeb0oBanoCh CHUNKEHWE [,03 XMMWUOMPENApPaTos, a 'y 27% — 0TCpoY-
Ka BTOPOro LMKNa XMMUOTEPanuM M3-3a reMaToNorMYecKoin TOKCUY-
HOCTW. 3TO CBUAETENLCTBYET O TOM, YTO Ha MPAKTUKe BPaun HepeaKo
NPOLONKAKT NPUBEraTb K YMEHbLLEHUIO 103 UMW 3a[ePiKKe NleveHus
npy HENTPOMEHUYECKUX OCNOXKHEHUAX BMEeCTO cobntogeHua peko-
MeHAaLMI no npumeHeHuto G-CSF [16].

MNono6Hble OTKIOHEHWA OT CTaHZApPTa OTMEYEHbl U B MEXAY-
HapoZHbIX Onpocax: BaprabenbHOCTb B HAa3HAUYEHUM NPOGUNAKTUKMY,
Hef0CTaToOuHaAA oLeHKa (aKTOPOB pPUCKa U OMACeHUA OTHOCUTENbHO
nob6ouHbIX appekToB G-CSF NpuBOAAT K TOMY, YTO YacTb MaLMEHTOB
He Mo/y4aeT CBOEBPeMEeHHoW npodunaktvku. Mpobnemoit moryt
ObITb TaK¥Ke OpraHM3aLMOHHbIE U IKOHOMUYECKMe 6apbepbl, OAHAKO
B 3MOXY NOABNEHWA AOCTYNHbIX 6GUOAHANOrOB U HAKONAEHUA AAHHDBIX
0 UX 3GPEKTUBHOCTU U PEHTAbENbHOCTU 3TU NPENATCTBUSA NOCTENeH-
HO CHMXaloTcA. B COBOKYyMHOCTYW, TeKyluMe AaHHble NOAYEPKMBAIOT
HeobX0AMMOCTb YyULLIEHUA BHEAPEHUA PEKOMEHAALMI B PeasibHYHO
KNMHUYECKYIO NPaKTUKY. YcuneHne 06pa3oBaTe/ibHbIX MPOrpamm Ans
Bpayeil, aBTOMaTM3aLMA OLLEHOK PUCKa (Hanpumep, C NOMOLLLbIO 3/1eK-
TPOHHbBIX CUCTEM NMOAAEPKKM PELLEHWIA) U PETYAAPHBIN ayauT Npume-
HeHua G-CSF cnocobHbl NOBbICUTL MPUBEPMKEHHOCTb CTaHAapTam [16].

bacteria and Pseudomonas aeruginosa. At the same time, clini-
cians should conduct a comprehensive search for the source of
infection and adjust antimicrobial therapy based on microbiologi-
cal findings and clinical response.

The MASCC risk index (Multinational Association for Sup-
portive Care in Cancer risk index) is widely used for prognostic
stratification and selection of an appropriate treatment strategy
[16]. This index classifies patients with FN as low- or high-risk for
severe complications. Low-risk patients, generally defined by a
MASCC score of 221 in the absence of other concerning clinical
features, may be eligible for outpatient management under close
supervision, for example, with an appropriate oral antibiotic regi-
men combined with regular clinical reassessment. In contrast,
patients at high risk of complicated FN, including those with a
MASCC score <21 or serious comorbidities, hypotension, organ
dysfunction, or other adverse clinical features, require hospitali-
zation, intravenous broad-spectrum antibacterial therapy, and in-
tensive supportive care [16]. Common empiric antipseudomonal
regimens include piperacillin/tazobactam, an antipseudomonal
cephalosporin, or, in selected situations, a carbapenem.

Determine the duration of antimicrobial therapy and the
need for additional interventions, including antifungal treatment
or prophylaxis and therapeutic administration of G-CSF, individ-
ually based on the clinical course, response to treatment, dura-
tion of neutropenia, and diagnostic findings. This differentiated
approach, based on risk assessment using the MASCC index and
other tools such as the CISNE score, helps optimize management
by avoiding unnecessary hospitalization in clinically stable low-
risk patients while ensuring timely intensive treatment for those
at high risk of life-threatening complications [16].

Challenges in guideline implementation. Despite detailed
clinical guidelines, real-world practice in preventing and manag-
ing FN often falls short of recommended standards. Studies in-
dicate that oncologists often adhere insufficiently to protocols
for primary G-CSF prophylaxis. In a recent multicenter retrospec-
tive analysis conducted in Russia, only 44% of patients receiving
chemotherapy associated with a high (220%) risk of FN actually
received prophylactic G-CSF. As a result, many patients experi-
enced potentially preventable complications. For example, 8% of
patients in this cohort required chemotherapy dose reductions,
while 27% experienced delays in the second chemotherapy cycle
because of hematologic toxicity. These findings suggest that, in
routine practice, clinicians may still resort to dose reduction or
treatment delay in response to neutropenic complications rather
than consistently implementing guideline-recommended G-CSF
prophylaxis [16].

Similar deviations from recommended standards have been
reported in international surveys. Variability in prophylactic pre-
scribing, inadequate assessment of individual risk factors, and
concerns about G-CSF-related adverse effects may lead to de-
layed or omitted prophylaxis in some patients. Organizational and
economic barriers may also contribute; however, the increasing
availability of biosimilars and the growing body of evidence sup-
porting their efficacy and cost-effectiveness may gradually reduce
these limitations. Overall, current evidence highlights the need to
improve implementation of clinical guidelines in routine practice.
Enhanced physician education, automated risk assessment (for
example, through electronic clinical decision-support systems),
and regular auditing of G-CSF use may improve adherence to
recommended standards [16]. This, in turn, may reduce the inci-
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370, B CBOO O4Yepeab, MO3BOJIUT CHU3WTb YaCTOTY 3MM30408 hebpub-
HOI HeMTPONEeHUM, NPeAOTBPATUTL YTPOKAKOLLME MU3HW UHOEKLMM 1
obecrneynTb NpoBeAeHNe XMMMOTEPANMUM B MONHOM 3annaHUPOBaH-
HOM 0BbEME, UTO HANPAMYHO OTPAXKAETCA Ha BbIXKMBAEMOCTU OHKONO-
TMYECKMX NaLMEHTOB.

XUMUOUHAYLUUPOBAHHAA AHEMMUA U
3PUTPONO33-CTUMY/TUPYIOLLUE MPENAPATDI

XvMunoTepanua 3710KaYecTBEHHbIX OMyXo/nel YacTo MPUBOAUT
K Pa3BUTMIO aHEMUM, YTO MMEET CYLLECTBEHHOE KIMHUYECKoe 3Ha-
yeHue. o AaHHBbIM KPYNHbIX UccnefosaHuin, 6onee 40% oHKkonoru-
YECKUX MALMEHTOB CTPAZAKOT aHEMUel, MPUYEM Y NaLUEHTOB, NONy-
YaoLWMX XMMUOTEPANUIO, YacToTa aHeMumn pocturaet 75-90% [17].
AHemus Npu ONyxoNeBOM NPoLecce COMPOBOXKAAETCA YXyALEHUEM
CaMOYyBCTBMA — XPOHUYECKAA YCTaNOCTb, CNABOCTb U CHUXKEHME TO-
JIePaHTHOCTM K Harpyskam CyLLEeCTBEHHO CHUMKAIOT KauyeCTBO KU3HM
60nbHbIX. Kpome TOro, TAXKENAA aHEMMA MOXKET NPUBOAMTD K 3a4epHK-
KaM WM CHUXKEHMIO 103 XMMMOMPENapaToB, OTPMLATENbHO CKa3blBa-
ACb Ha 9QPEKTUBHOCTM MPOTUBOONYXONEBOTO NieYyerus [17]. Henever-
HasA aHemuA accoummnpoBaHa ¢ bonee HebaroNPUATHBIM MPOrHO30M
1 BbIXXMBAEMOCTbIO NpK pAge HOBOOOPa30BaHUIA, NO3TOMY CBOEBpe-
MeHHas Koppekuua XUA ABnfeTcs BaXKHOM YacTbio NMOALEPKMBALO-
Lel Tepanuu B OHKONOTUN.

OCHOBHbIMM METOLAMW JIEYEHUSI aHEMUU Y OHKOOTUYECKMX
60N1bHbIX ABNAIOTCA TPaHCPY3NA IPUTPOLUTAPHON Macchl U Npume-
HeHWe 3pUTPONoa3-CTUMyAMpYtoLmX areHToB (ICA) [18]. B kauHuye-
CKYt0 MPaKTUKY BBeAeHbl PeKOMOMHaHTHble npenapaTbl 3PUTPONO-
3TvHa (3M0), npexae Bcero anoaTvH anbda M Aapb3nosTH anbda,
a TaK¥e Mx broaHanoru, obnagatolme conoctaBuMom 3G eKT1BHO-
CTbto M 6e3onacHocTbio [17, 18]. ICA CTUMYAMPYHOT KOCTHbIA MO3T U
NOBbILIAOT NPOAYKLMIO SPUTPOLLMTOB, HTO CMOCOBCTBYET YBENNYEHMIO
YPOBHA reMornobuHa 6e3 HeobxognmocTy remoTpaHcoysumit [11]. fo-
KasaTenbHaa 6a3a, BKAKOYatoLas pe3ynbtaTbl KpynHbix PKU 1 meTa-a-
Hann30B, noaTeepKaaeT addpekTnBHocTb ICA npu XUA: remornobumH
MOBbILIAETCA, KaK MUHUMYM, Ha 1 r/any ~50-70% naupeHTos, nosyya-
towmx CA, a NoTPebHOCTb B TPAHCPY3UAX CHUMKAETCA NPUMEPHO Ha
30-40% no cpaBHEHMIO C OTCYTCTBMEM Tepanum [11, 18].

B pafe uccnenosaHuil MoKasaHo ynyylleHne CamoyyBCTBUA Ha
doHe Tepanum 3CA, B TOM uyncne ocnabneHne aHeMMYECKUX CUMNTO-
MOB (roNI0BOKpY:KeHWe, cnabocTb, oablwKa) [11]. OgHako BausHMe
Ha K/toYeBble MOKa3aTeNn KauecTBa KU3HWU, HaNpUmMep CBA3AHHYH C
YTOM/IAEMOCTbIO YCTANIOCTb, OKa3anacb HE3HAUYUTE/IbHBIM WU CTaTu-
CTUYECKM HefocToBepHbIM [18]. Takum obpa3om, XOTA NpUMeHeHue
3CA nosBonset nsbexatb TpaHCdy3unii M YaCTUYHO 0BNETYUTL CUMNTO-
Mbl @aHEMWM, NONHOLEHHOTO BOCCTaHOBAEHUA PaboTocnocobHOCTU 1
CaMOYYBCTBMA MOXET He HabtoaaTbCs.

Mcnonb3osanne 3CA orpaHMYeHO OnpesenéHHbIMMU PUCKaMK.
Haunbonee cepbé3Hoe 0CNOXKHEHWE — POCT YaCTOTbl TPOMBO3IMOO/IU-
Yeckux cobbITnit Ha dpoHe Tepanuu. Mo utToram 0606LWEHHBIX AaHHBIX
KNMHUYECKMX UCMbITaHMI npumeHeHne ICA npumepHo Ha 50-70% no-
BbILIAET PUCK BEHO3HbIX TPOMO03IMO0/IMI NO CPaBHEHMIO ¢ NaaLebo
[11]. 3TOT adekT 0byCcNOBNEH yCUAEHWEM IPUTPONOI3a U NOBbILLE-
HUeM BA3KOCTU KPOBM, U, XOTA PyTUHHaA Tpombonpodunaktuka npu
neyeHnn 3CA He PeKOMEH0BAHa, PUCK TPOMOO30B CleflyeT YunTbl-
BaTb [11].

[pyrolt npobaemHbIi acnekT — noteHumManbHoe BanaHWe ICA
Ha MCXOApl OHKOMOMMYecKoro 3abonesaHua. PaHHWe uccnepoBaHuA
CUTHANM3MPOBAIM O BO3MOXKHOM YXYALIEHWUW BbIXKMBAEMOCTU NpU
npumeHeHun 3MO y HeKoTopbIX rpynn (Hanpumep, y 60bHbIX, No-
JIy4atoLLMX lYYEBYIO Tepanuio 6e3 XMMUoTepanuu, Uan Npu Lenesom
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dence of febrile neutropenia, prevent life-threatening infections,
and help maintain planned chemotherapy dose intensity, which
may ultimately improve oncological outcomes.

CHEMOTHERAPY-INDUCED ANEMIA AND
ERYTHROPOIESIS-STIMULATING AGENTS

Chemotherapy for malignant neoplasms frequently results
in anemia, which is of considerable clinical importance. Accord-
ing to large studies, more than 40% of patients with cancer ex-
perience anemia, while among those receiving chemotherapy its
prevalence may reach 75-90% [17]. Cancer-related anemia is as-
sociated with deterioration in general well-being; chronic fatigue,
weakness, and reduced exercise tolerance substantially impair
patients’ quality of life. Severe anemia may also delay treatment
or reduce chemotherapy doses, thereby adversely affecting the
effectiveness of anticancer treatment [17]. Untreated anemia has
been associated with poorer prognosis and survival in several ma-
lignancies, making timely correction of chemotherapy-induced
anemia an important component of supportive cancer care.

The principal treatment options for anemia in patients
with cancer include red blood cell transfusion and erythropoie-
sis-stimulating agents (ESAs) [18]. Recombinant erythropoietin
preparations, primarily epoetin alfa and darbepoetin alfa, as well
as their biosimilars, have been introduced into clinical practice
and demonstrate broadly comparable efficacy and safety [17,
18]. ESAs stimulate bone marrow erythropoiesis and increase red
blood cell production, thereby raising hemoglobin levels and re-
ducing the need for blood transfusions [11]. Evidence from large
randomized controlled trials and meta-analyses confirms the effi-
cacy of ESAs in chemotherapy-induced anemia: an increase in he-
moglobin of at least 1 g/dL is observed in approximately 50-70%
of treated patients, while the need for transfusion is reduced by
approximately 30-40% compared with no ESA treatment [11, 18].

Several studies have reported improvements in patients’
general well-being during ESA therapy, including reductions in
anemia-related symptoms such as dizziness, weakness, and dys-
pnea [11]. However, effects on major quality-of-life outcomes,
particularly fatigue-related measures, have been modest or sta-
tistically non-significant in some studies [18]. Thus, although ESAs
can reduce transfusion requirements and alleviate some anemia
symptoms, complete restoration of functional capacity and over-
all well-being cannot always be expected.

Several clinically important risks limit ESA use. The most
significant is an increased incidence of thromboembolic events
during treatment. Pooled clinical trial data indicate that ESA
therapy increases the risk of venous thromboembolism by ap-
proximately 50-70% compared with placebo or no ESA treatment
[11]. Although routine thromboprophylaxis solely because of ESA
use is not generally recommended, clinicians should carefully
consider the underlying thrombotic risk when selecting patients
for treatment [11].

Another concern is the potential effect of ESAs on cancer-re-
lated outcomes. Earlier studies raised concerns regarding possi-
ble reductions in survival in some patient populations, including
patients receiving radiotherapy without chemotherapy and those
treated to achieve hemoglobin concentrations above 120 g/L
[18]. Meta-analyses have yielded conflicting findings: three re-
views reported reduced overall survival among patients receiving
ESAs, whereas two others found no statistically significant ad-
verse effect on survival [11].
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nosblwennn Hb >120 r/n) [18]. MeTa-aHanu3bl AEMOHCTPUPOBANU
NPOTMBOPEYMBbIE Pe3y/bTaThl: B TPEX 0630pax OTMEYEHO CHUNKeHWE
06LLEei BbIXKMBAEMOCTH Y NaLMeHTOB, nonyYasLumx ICA, Toraa Kak Asa
Zpyrux — [OCTOBEPHOTO B/IMAHWA Ha BbIKMBAaEMOCTb He Bbl10 BbisiB-
newo [11].

BaXHO NofuepKHYTb, YTO HU B O4HOM MeTa-aHanu3e He obHa-
pYKeHO OTpuLaTeNbHOro BAMAHMA ICA Ha BbIXKMBAEMOCTb UMEHHO
Yy MaLMeHTOB, NONYYAOLLMX XMMUOTEPANHUIO. TakKUM 06pa3om, NoTeH-
LManbHbl HebnaronpuaTHbIN 3bdEKT Ha Ucxoa onyxosm Bbin cBA3aH
NPenMYyLLECTBEHHO C HecobntoLeHMeM NokasaHuit (HasHaveHne ICA
60NbHbIM BHE NPOBEAEHMSA XMMMOTEPANUM UAU NPU KYPCOBOM fie-
YEHUM) U C M3OBLITOYHON KoppeKLyel remornobuHa. B cBasu ¢ aTum,
COBPEMEHHbIe PEKOMEHAALMM OrPaHMYMBAIOT UCNoNb3oBaHUe ICA
cnyyasamun XMA y naumeHToBs, NoAy4aroLWmx naaamaTMBHOE NeveHve,
N He peKomeHaytoT HasHayeHne ICA npu aHemun y 60/bHbIX BHE
XMMWUOTEPANWUU UM NPU HAMEPEHUM MaANNMATUBHON Tepanuu (3a
UCKNIOYEHNEM OTAE/bHbIX C/y4aeB MUENOAUCMIACTUYECKOrO CUH-
apoma) [17].

CornacHo aKTyanbHbIM KAMHWUYECKMM PYKOBOACTBAaM, Tepanus
3CA npoBOAMTCA NpU CTPOroM COBOAEHUM MOKa3aHWi U KOHTPONA
adpdektneHocTn. CoBmecTHoe pykosoacTeo ASCO/ASH (2019) peko-
MeHZyeT paccMaTpuBaTb HasHayeHue ICA y NaumMeHToB C aHemuel,
aCCOLMMPOBAHHOW C XMMMOTEPANUeEN, eCan Leb NedeHns — nanau-
aTvBHas, U ypoBeHb reMoriobuHa cHmusmnca Huxke 10 r/an [17]. AHa-
NOTMYHO, poccuitckmne pekomeHgaumm RUSSCO (2021) ykasbiBator,
uto 3CA noKasaHbl MpK cMMATOMaTMYecKoi aHemmumn (Hb<100 r/n) y
OHKONOTMYeCcKMX BObHBIX Ha XMMUOTEePanuK; NPU TAXKENON aHEMUM
(Hb<80 r/n) oHuM LenecoobpasHbl BHE 3aBUCUMOCTH OT HAMUMA CUM-
nrtomatuku [11].

Mepen Hauanom Tepanuu HeoBXOAMMO WCKMOUUTL AedUumT
)KeNe3a: OLEHUTb YPOBHM CbIBOPOTOYHOTO GeppuTUHA, HacbIleHue
TpaHcheppuHa W apyrve nokasatenn metabonusma kenesa [18].
BbIfiBNIE€HHbIV abCONOTHBIN UK QYHKLMOHANbHBIN Kenesogeduumt
NOA/IEXUT KOPPEKLWWU, ONTUMANbHO — BHYTPUBEHHbLIM BBEAEHUEM
npenapaToB Kefesa, YTo CyLLeCTBEHHO MOoBbIWAeT 3ddEKTUBHOCTL
nevenus 3CA [17, 18]. MccnepoBaHusa NokasblBaloT, YTo AobaBeHne
napeHTepanbHoro enesa K ICA yBeNMYMBAET BEPOATHOCTb Femono-
3TMYECKOTO OTBETA U JOMOIHUTENBHO CHUMKAET NOTPEOHOCTL B TPAHC-
dy3max no cpaBHeHMto ¢ moHoTepanuelt ICA [17]. Takum obpasom,
KOMOVHMPOBaHHbIN noaxoa, (ICA + npenapaThbl ese3a) NpesnoyTH-
TE/IeH NMPU BbIABNEHHOM AedULUTE Kenesa Uav BbICOKOM PUCKE ero
pa3suTuAa B xoge 3MO Tepanuu.

Llenesolt ypoBeHb remornobuHa npu nedeHnm ICA — MUHYMANb-
HbIM, AOCTATOYHbIV ANA YCTPAHEHUA CUMMNTOMOB FMMOKCUM U OTKa3a oT
TpaHcoysmit. Kak npasuno, nosbiweHne Hb go ~110-120 r/a cunta-
eTcA ONTMManbHbIM; NpesbiweHne nopora 120 r/n — HexenatenbHo,
BBMAY POCTa pUCKa 0CNoKHeHuM [11]. B npoLecce Tepanuu perynsp-
HO KOHTpoAupyeTtca AnHamuka Hb; npu goctukeHun Lenesoro ypos-
HA 803bl ICA yMeHbLUAOTCSA, @ NPU OTCYTCTBUMM 3ddeKTa (NoBbILLEeHME
Hb<10 r/n oT ucxogHoro 3a 8 Heaesb) nedeHve 3CA npekpaLLaercs,
KaK HeapdeKTHBHOE.

AnbTepHaTUBHBIM UK AONONHUTENBHBIM METOLOM KOPPeKLum
aHeMUK OCTaéTcA remoTpaHcdy3ma 3pUTPOLMTOB, KOTOpas NoKasaHa
NpU U3Heyrpoaowein aHemun (Hb<7-8 r/mn) uam Haamuum Bbl-
paxkeHHbIX cumnTomos [18]. OgHaKo TpaHCchy3mMM AatOT MWL KpaT-
KOBpEMeHHOe Y/yyLLIeHNe U COMPAXKEHbI C PUCKOM UHOEKLWIA U UM-
MYHO/IOTMYECKUX OC/IOMHEHWIA, NO3TOMY NPU XPOHUYECKOW aHeMUM
Ha oHe xumuoTepanuu npeanouTUTENBHO Mcnonb3osaHue 3CA c
Le/Iblo NoAAepKaHuA reMornobuHa Ha 6e3onacHOM ypoBHE U yiyu-
LUEHWUA NepeHOCMOCTM NPOTUBOOMYXONEBOTO IEUEHMA.

It is important to note that the adverse effect of ESAs on sur-
vival has not been consistently demonstrated specifically in ap-
propriately selected patients receiving chemotherapy. Concerns
regarding poorer oncological outcomes have been associated pri-
marily with use outside approved indications and with excessive
correction of hemoglobin levels. Consequently, current guidelines
restrict ESA use primarily to patients with chemotherapy-associ-
ated anemia receiving noncurative treatment and generally do
not recommend ESAs for anemia in patients not receiving chemo-
therapy, except in selected circumstances such as certain myelo-
dysplastic syndromes [17].

Current clinical guidelines recommend initiating ESA ther-
apy only when strict indications are met and accompanying it
with regular monitoring of treatment response. The joint ASCO/
ASH guideline recommends considering ESAs in patients with
chemotherapy-associated anemia when anticancer treatment is
not curative in intent, and the hemoglobin level has declined to
<10 g/dL [17]. Similarly, Russian RUSSCO recommendations indi-
cate that ESAs may be used in patients receiving chemotherapy
with symptomatic anemia and Hb<100 g/L; in severe anemia, ad-
ditional clinical factors and the need for rapid correction should
also be considered [11].

Before initiating ESA therapy, assess iron deficiency by mea-
suring serum ferritin, transferrin saturation, and other relevant
indices of iron metabolism [18]. Correct absolute or functional
iron deficiency, preferably with intravenous iron when clinically
appropriate, as this may substantially improve the effectiveness
of ESA therapy [17, 18]. Studies have shown that adding paren-
teral iron to an ESA increases the likelihood of a hematopoietic
response and further reduces transfusion requirements com-
pared with ESA monotherapy [17]. Thus, combined treatment
with an ESA and iron supplementation is preferable in patients
with documented iron deficiency or in those at high risk of devel-
oping iron-restricted erythropoiesis during ESA treatment.

The target hemoglobin concentration during ESA therapy
should be the lowest level sufficient to avoid transfusion and al-
leviate clinically significant symptoms of anemia. In practice, he-
moglobin values of approximately 110-120 g/L have traditionally
been regarded as an upper therapeutic range, while exceeding
120 g/L is generally avoided because of the increased risk of com-
plications [11]. Monitor hemoglobin levels regularly during treat-
ment; reduce or withhold ESA doses once an adequate response
is achieved. If there is no meaningful response within an appro-
priate treatment period, reconsider continued ESA therapy.

Red blood cell transfusion remains an alternative or com-
plementary approach to correcting anemia. It may be indicated
in patients with severe or life-threatening anemia, particularly
when rapid correction is clinically required [18]. However, trans-
fusion provides only temporary correction and is associated with
its own risks, including transfusion reactions, alloimmunization,
circulatory overload, and infectious complications. Therefore,
manage chronic chemotherapy-associated anemia by individual-
izing treatment based on anemia severity, symptoms, treatment
intent, thrombotic risk, iron status, and the need for rapid hemo-
globin correction.

CHEMOTHERAPY-INDUCED PERIPHERAL
NEUROPATHY (CIPN)

CIPN is a common and clinically significant adverse effect
of several anticancer agents, particularly taxanes, platinum com-
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XUMUOUHAYLUPOBAHHAA NEPUDEPUYECKAA
HEMPOMNATUA (XUMH)

XUMH — 4acTblit U KAMHWUYECKM 3HAYUMBIN HeXenaTebHbIl 3¢-
GEKT NpMmeHeHMA paja NPOTMBOOMYXONEBLIX MPenapaTos, Npexae
BCEro, TaKCaHOB, NMPOU3BOAHbIX MAATUHbI U BUHKaanKanouaos [19].
B ocHose XUIMH nexuT npenmyLLecTBeHHO AUCTalbHAA aKCOHaNbHaA
nosMHenponaTua ¢ NpeobnafaoLmUm NopaxKeHNemM YyBCTBUTENbHDBIX
HEPBHbIX BONIOKOH; TUMWYHbIE CUMNTOMbI BKOYAKOT CUMMETPUYHbIE
NapecTe3nu, OHEMEHME U KKEeHUe B KUCTAX U CTOMax, TOr4a Kak Bbl-
pa)KeHHas HelponaTnyeckas 60/1b BO3HWMKAET /UL Y YacTU nauu-
eHTOB. Bbicokaa pacnpoctpaHéHHocTb XUMH cpean OHKONOrn4eckmx
60/1bHbIX AenaeT eé cepb&3HOoM Npobiemoit Kak A/19 NaLWEeHTOB, TaK
W 4N1A Bpayel: HeponaTuA CHUMKAET KAYeCTBO XKU3HM, YXyALWAET no-
BCeAHEBHOE QYHKLMOHMPOBAHME, MOXET MPUBOAMTL K CHUXKEHWIO
NPUBEPKEHHOCTU NIeYeHMI0 1 TpeboBaTb peayKLuuK [03 XMmUonpe-
MapaToB W/N JaKe NPEXAEBPEMEHHON OTMeHbI xumunoTepanuu [19].
Takum 0bpasom, bonesas popma XUMH cyuiecTBEHHO OrpaHMYMBaET
KauecTBO XM3HM U MOXKET KOMMNPOMETUPOBaTb 3PHEKTUBHOCTb NPo-
TUBOOMYXO/IEBOrO /leYeHUs, OCOBEHHO YUUTbIBAA, YTO Y HEKOTOPbIX
MaLMEHTOB CEHCOPHbIE HAPYLIEHWA U 60b COXPAHAIOTCA B TEYEHME
MECALEB M IET NOC/IE OKOHYAHWUA XMMUOTEPANUN.

CoBpemeHHble KInHUYeckne pekomeHgaumm (ASCO, RUSSCO u
[1p.) OTpaKaloT HeAOCTaTOUHOCTb SQPEKTUBHBIX CPEACTB NpoduaK-
TWKM M OTPaHUYEHHOCTb BO3MOXKHOCTe Tepanum XUMH [20]. Amepu-
KaHCKoe 06LecTBO KAMHMYeckon oHKkonorun (ASCO) B 06HOBAEHMM
2020 r. He peKOMeHZyeT HM OfHOro cneuudunyeckoro npenapata
[N NeYeHUs yxKe pas3BuMBLLEICA HelponaTuM, KpoMe AYNOKCETUHA,
KOTOPbIN MMEeT YMEPEHHYH [10Ka3aHHY 3GdeKTMBHOCTL npu 6o-
nesoit popme XUMH [20]. JyNOKCETUH — aHTUAENPECCAHT M3 rpynnbl
MHMMBMTOPOB 06PATHOTO 3aXBaTa CEPOTOHMHA U HOPAAPEHannHa — B
PaHAOMM3MPOBAHHOM  NNaLEeb0-KOHTPOIMPYEMOM  MUCCAeL0BaHUM
NPOAEMOHCTPMPOBAN CTaTUCTUMECKM 3HAUMMOE (XOTA U YMEpeHHoe
MO KIMHUYECKOW BENNYMHE) CHUMKEHME BbIPAXKeHHOCTM 6o y nauu-
€HTOB C HelponaTueii Ha GoHe TaKCAaHOBOM MW NAATUHOBON XUMUO-
Tepanuu [21]. Ha 0CHOBaHWM 3TUX AQHHbIX, AYJIOKCETUH PEKOMEHA0-
BaH B KauyecTse MpenapaTa nepBoi MHUM Npu 6onesHeHHon XMUMH
(ypoBeHb aokasaTtesbHOCTH ). B 0f4HOM M3 crcTEMATUYECKMX 0630p0OB
NOATBEPKAEHO, YTO NMPUMEHEHWE AYNOKCETUMHA NPUBOAMT K A0CTO-
BEPHOMY y/yULLEHMI0 60N1eBbIX CUMNTOMOB MO CPAaBHEHUIO ¢ NaaLebo
[21].

B TO e Bpems, pe3ynbTaTbl HEAABHEr0 MeTa-aHasu3a CTaBAT
Moz, BONPOC BbIPaXKEHHOCTb KIMHWUYECKOM NONb3bl AyNOKCETUHA: 06b-
€AMHEHHDIN aHanW3 7 paHA0MU3UPOBAHHDBIX KOHTPONUPYEMBbIX UCCe-
[0BaHWi (5 — Ana neveHus, 2 — ana npodUNaKTUKKM) NOKa3as, YTo HU
B Tepanuu, H1 B npodunaktke XUMH adppeKT aynokceTMHa He npe-
BOCXOAMA MnaLebo (OTHOCUTENbHBIA PUCK yaydwenus 6oam ~0,92;
p>0,05) [22]. Taknum 06pa3om, 4yNOKCETUH OCTAETCA eAMHCTBEHHbIM
npenapaTom C 0Ka3aHHOM 3pdeKTMBHOCTbIO Npu 6onesoit dopme
XWMH, ogHako ero KAMHWYecKuit 3dPeKT orpaHuMyeH yMepeHHbIM
CHVKeHWem 60U, ¥ HEObXOAMMOCTb B HOBbIX MOAXOAAX K JIEHEHUHO
COXpaHAeTCs.

IPPeKTUBHOCTL anbTepHATUBHBIX MeTOZOoB dapmakoTepanuu
6onesoit XMMH He gokasaHa. MpUMeHeHWe ApYrMX aHTUAenpeccaH-
TOB (BEHNAaAKCWH, TPULMKINYECKME AaHTUAENPECCAHTbI) U MPOTU-
BOCYZOPOMKHbIX CPeACTB (rabaneHTuH, nperabanuH), HECMOTPA Ha
MaToreHeTUYecKyto 060CHOBAHHOCTb, He MPOAEMOHCTPUPOBAO 3Ha-
YMMOrO MPEUMYLLECTBA HaZ, NAaLebo B KAIMHUYECKMX UCCNefOBAHMAX
[22]. B yacTHOCTH, BeHNadaKCHH B HEOONBLUMX UCCNIEA0BAHUAX MOKa-
3bIBa/l CMNOCOBHOCTb YMEHbLLATb OCTPYH HEMPOTOKCUYHOCTb OKCau-
NAaTMHa, OAHAKO ero BAMAHWE Ha NPOPUNAKTUKY XPOHWUYECKON Hel-

758

pounds, and vinca alkaloids [19]. CIPN is predominantly char-
acterized by distal axonal polyneuropathy with preferential in-
volvement of sensory nerve fibers. Typical manifestations include
symmetrical paresthesia, numbness, and burning sensations in
the hands and feet, whereas severe neuropathic pain occurs only
in a subset of patients. The high prevalence of CIPN among pa-
tients with cancer makes it a major clinical problem for both pa-
tients and healthcare professionals. Neuropathy impairs quality
of life and daily functioning, may reduce treatment adherence,
and can necessitate chemotherapy dose reduction or even pre-
mature discontinuation of anticancer therapy [19]. Painful CIPN
may therefore substantially impair quality of life and potentially
compromise the delivery of effective anticancer treatment, par-
ticularly because sensory disturbances and pain may persist for
months or even years after completion of chemotherapy in some
patients.

Current clinical guidelines, including those issued by ASCO
and RUSSCO, emphasize the lack of effective preventive inter-
ventions and the limited therapeutic options available for CIPN
[20]. In its 2020 guideline update, the American Society of Clinical
Oncology (ASCO) identified duloxetine as the only pharmacolog-
ical agent with sufficient evidence to support its use in patients
with established painful CIPN. However, the magnitude of benefit
is modest [20]. Duloxetine, a serotonin-norepinephrine reuptake
inhibitor, demonstrated a statistically significant, although clini-
cally moderate, reduction in pain severity in a randomized place-
bo-controlled trial involving patients with taxane- or platinum-in-
duced neuropathy [21]. Based on these findings, duloxetine is
generally considered the preferred pharmacological option for
painful CIPN. A systematic review likewise reported a significant
improvement in pain symptoms with duloxetine compared with
placebo [21].

At the same time, more recent pooled evidence has raised
questions about the magnitude and consistency of duloxetine's
clinical benefit. A meta-analysis of seven randomized controlled
trials, including five treatment studies and two prevention stud-
ies, found no clear overall advantage of duloxetine over placebo
for either treatment or prevention of CIPN, with an estimated rel-
ative effect on pain improvement of approximately 0.92 and no
statistically significant difference [22]. Thus, duloxetine remains
the pharmacological agent with the strongest evidence base for
established painful CIPN. Still, its therapeutic effect is generally
modest, and a substantial unmet need remains for more effective
treatment strategies.

The efficacy of alternative pharmacological treatments for
painful CIPN has not been convincingly demonstrated. Other an-
tidepressants, including venlafaxine and tricyclic antidepressants,
as well as anticonvulsants such as gabapentin and pregabalin, have
not consistently shown clinically meaningful superiority over pla-
cebo in controlled studies despite their plausible mechanisms of
action [22]. In particular, small studies of venlafaxine suggested a
possible reduction in acute oxaliplatin-induced neurotoxicity. How-
ever, its effects on prevention of chronic neuropathy and long-term
pain control have been inconsistent and insufficiently established
[19]. Various neuroprotective agents and nutraceuticals, including
B-group vitamins, vitamin E, acetyl-L-carnitine, antioxidants, and
other compounds, have also been investigated to prevent or mit-
igate CIPN; however, none has shown sufficiently convincing effi-
cacy in randomized clinical trials [19]. Consequently, international
guidelines recognize no established pharmacological treatment op-
tions for painful CIPN other than duloxetine [20].
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ponaTuu UAN KOHTPONb 6ONEBOrO CUHAPOMA OblN HELOCTAaTOUHBIM U
HOCW/1 MPOTMBOPEYMBbIN XapakTep [19]. PaHee n3yyanuch pasanyHble
HeMpONPOTEKTOPHbIE CPEACTBA M HYTPULLEBTUKMU (BUTAMWHBI rpynmbl
B, BUTamuH E, auetun-L-KapHUTUH, aHTUOKCUAAHTbI U Ap.) C Lenbto
NPOOUNAKTUKM UK cmardyeHns XMMH, 0g4HAaKo HUM OAHO M3 HUX He
nokasano ybeantenbHol 3GpdEKTUBHOCTM B PaHAOMM3NPOBAHHBbIX WC-
cnepoBaHmax [19]. B cBA3mM ¢ 3TM, MexayHapoaHble PpEKOMeHAaLMUN
MPW3HAIOT OTCYTCTBUE NOATBEPKAEHHDBIX MEAVKAMEHTO3HbIX OMNLUMIA,
Kpome aynokcetuHa [20].

HemeavKameHTO3Hble METOAbI PAaCCMaTPUBAIOTCA KaK BCMOMO-
ratenbHble ctpaternn npu XUMH, xota gokasatenbHas 6asa no HUM
orpaHuyeHa. PerynapHaa ¢uanyeckas akTMBHOCTb BO BPeMA XMMMO-
Tepanuu v BbINOSHEHUE UHAMBUAYaNbHO NOA0OPaHHBIX YNPaXKHEHUI
MOKET YaCTUYHO NPesoTBPaLLaTh MbILLeYHYo €1abocTb U GyHKLWO-
Ha/IbHble HapYyLUEHWA, CBA3AHHbIE C HEMPONATUEN, a TaKKe yaydLaTh
obLiee COCTOAHME M KauyecTBO KW3HM mauueHToB [19]. OTaenbHble
nccnefoBaHNA COOBLLALOT O NO/b3e aKyNYHKTYPbl, METOAMK penakca-
LMK, TPEHUPOBKM PaBHOBECUA U COBPEMEHHbIX METOA0B HepocTH-
MynAuMn (Hanpumep, TPAHCKYTaHHOM 371EKTPUYECKON CTUMYAALMM
HepBOB WAKn «scrambler»-Tepanuun) oA CHUMKEHWA BbIPaXKEHHOCTH
60/1€B0ro cMHApPOMa 1 napectesnit npu XUMH [19, 21]. OaHako AaH-
Hble 06 3TUX MeTofax BCE el HeAoCTaTouHbl; UX 3bdEKTUBHOCTb
OLLeHMBAETCA NPEUMYLLECTBEHHO B HebO/bLUMX UCCNeA0BaHUAX, U
TpebyloTca AanbHerme paHLOMU3MPOBaHHbIE UCCNEf0BaHWA Ans
BbIPabOTKM YETKMX PEKOMEHAALLUNA.

Mpodwunaktuka XUMH octaétca cnoxHol 3agaveit. Ha ceroa-
HALWHWI OeHb He pa3paboTaHO HW OAHOW cTpaTernu gpapmakonpo-
bWNAKTMKM ¢ JoKa3aHHOW 3ddeKTMBHOCTbIO [20]. MHOrouYMcaeHHble
MOMbITKM HaWTWU HEMpPONpPOTEeKTOp Ana npeaynpexaeHns XUMH He
YBEHYA/ICb YCMEXOM: TaK, HejaBHee PaHAOMMU3MPOBaHHOE UCCaeao-
BaHue (Alliance A221805) n meTa-aHanus 2023 1. NPOAEMOHCTPUPO-
Ba/M OTCYTCTBME BAUAHMA AyNoKceTUHa (30 uam 60 Mr exkeHEBHO BO
BPEMsA XMMMOTEPAnumn) Ha YacToTy pa3BUTUA Nepudepuyeckon Hew-
ponaTtum no cpaBHeHUto ¢ naauebo [22]. AHanorMuHO, Takue Noaxo-
[bl, KaK NPodUNaKTUYECKOEe BBEAEHME Ka/lbLWii/MarHuicoaepKaLmx
MHPY3UIA NPU NeveHUn NPOM3BOAHBIMM NNATUHDBI, UCMOAb30BaHUE
QHTUOKCUAAHTOB (HanpuUmMep, IYTaTUOHA) U APYrUX NOTEHLMAAbHbIX
HeMponpPOTEKTOPOB, HE AaNV OAHO3HAYHO NONOKUTENbHBIX Pe3y/bTa-
TOB M B HAcToALLEe BPpemMs He PEKOMEH0BaHbI K PYTUHHOMY NpumMe-
HeHuio [19].

B ycnoBusax otcyTcTBuA 3PHEKTUBHOM NPOPUNAKTUKM aKLEHT
Jenaetca Ha paHHem BbiasneHun XUMH 1 nepcoHannsnposaHHOM
NoAXoAe K BeAeHUIo naLmeHToB. Npu nosasneHuy Heliponatum 22 cTe-
NEHM TAXXECTU Ha pOHE XMMMOTepanuM peKOMEeHYeTCA PacCMOTPeTb
CHWKeHWe [03bl MBO BPEMEHHYI MPUOCTAHOBKY/MpeKpalLeHue
BBeZeHWA HeMPOTOKCMYHOrO Npenapata, YTobbl NpeaoTBpaTUTL NPO-
rPeccpoBaHMe HeobpPaTUMbIX HEBPONOMMYECKMX HapyleHuin [20].
OfHOBPEMEHHO cieflyeT HauMHaTb CUMNTOMATUYECKYIO TepPanuio, Ha-
NpaBAeHHY0 Ha 0baerdyeHne UMEKOLLUXCA NPOABAEHUN HeliponaTum
(npexae Bcero 601) y KOHKPETHOTO MaLMeHTa.

MHavBMAayanusauma noaxosa npusHaHa Heobxoaymbim ycno-
Buem adpdektnsHoro segenuna XUMH. CoctaBneHne naaHa neveHus ¢
y4€Tom $aKTOPOB pUCKa (Hanpumep, caxapHoro aAnabeta Uaun paHee
CylLecTBoBaBLLel nepudepuyeckoit HelponaTum), COMyTCTBYHOLLMX
3aboneBaHuii, GyHKLMOHANLHOTO CTaTyca M NOTPeBHOCTeN Kaxaoro
nauyeHTa No3BoaAeT ONTUMU3NPOBATb KOHTPOAb cumnTomos XUMH
npyv MUHUMANbHOM BAMAHUM Ha MpoBefeHWe xumuoTepanuu [20].
Takoi nepcoHanM3MPOBaHHbIMA NOAXOA, CoYeTatowmnii dapmakoTepa-
nuio (B TOM YuCie AYNOKCETUH) U HEMEAMKAMEHTO3HbIE METOAbI pe-
abunnTaumm, HanpasaeH Ha NOBbILLEHWE KaYecTBa KU3HU BO/bHBIX U
TpebyeT faNbHENLEro U3YYEHUA B KNIMHUYECKUX UCCNeLOBAHMAX.

Non-pharmacological interventions are considered po-
tentially useful adjunctive strategies, although the supporting
evidence remains limited. Regular physical activity during che-
motherapy and individually tailored exercise programs may help
reduce muscle weakness and functional impairment associated
with neuropathy. It may improve overall well-being and quality
of life [19]. Some studies have also suggested potential benefits
from acupuncture, relaxation techniques, balance training, and
neuromodulation approaches such as transcutaneous electrical
nerve stimulation and scrambler therapy in reducing pain and
paresthesia associated with CIPN [19, 21]. However, the evidence
for these interventions remains insufficient, as most studies have
involved relatively small patient populations. Further well-de-
signed randomized controlled trials are therefore needed before
definitive recommendations can be made.

Prevention of CIPN remains particularly challenging. To
date, no pharmacological preventive strategy has demonstrat-
ed sufficiently consistent efficacy to support routine use [20].
Numerous attempts to identify effective neuroprotective agents
have been unsuccessful. For example, a recent randomized trial
(Alliance A221805) and a 2023 meta-analysis found that dulox-
etine at 30 or 60 mg daily during chemotherapy did not signifi-
cantly reduce the incidence of peripheral neuropathy compared
with placebo [22]. Similarly, preventive calcium and magnesium
infusions during platinum-based therapy, antioxidants such as
glutathione, and other proposed neuroprotective interventions
have produced inconsistent results. They are not currently rec-
ommended for routine prophylaxis [19].

In the absence of effective prophylaxis, the focus is on ear-
ly recognition of CIPN and individualized patient management.
When clinically significant neuropathy develops during treat-
ment, particularly grade 2 or higher toxicity, consider dose reduc-
tion, temporary interruption, or discontinuation of the neurotoxic
agent based on symptom severity, functional impairment, treat-
ment goals, and available alternative anticancer regimens [20].
At the same time, symptomatic treatment should be initiated to
alleviate the patient’s predominant manifestations, particularly
neuropathic pain.

Individualization of management is essential in patients
with CIPN. Treatment planning should consider pre-existing risk
factors, including diabetes mellitus and pre-existing peripheral
neuropathy, as well as comorbidities, functional status, severity
of neurological symptoms, anticancer treatment goals, and indi-
vidual patient needs [20]. Such a personalized approach, com-
bining pharmacological treatment, including duloxetine when
appropriate, with rehabilitation and other non-pharmacological
strategies, aims to optimize symptom control while minimizing
disruption of effective anticancer therapy and preserving pa-
tients’ quality of life. Further clinical studies are needed to deter-
mine the most effective combinations and sequencing of these
interventions.

ANTHRACYCLINE-INDUCED CARDIOTOXICITY

Anthracyclines are widely used in the treatment of both sol-
id and hematologic malignancies; however, they are considered
among the major causes of chemotherapy-induced cardiotox-
icity [23]. Their cardiotoxic effects typically manifest as hypoki-
netic cardiomyopathy, which may progress to heart failure. The
incidence of clinically significant left ventricular (LV) dysfunction
increases with cumulative dose: at a cumulative doxorubicin dose
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KAPAUOTOKCUYHOCTb AHTPALUK/IMUHOB

AHTPALMKAMHBI LUMPOKO MPUMEHAIOTCA NPU CONMUAHDIX U rema-
TONOTMYECKMX OMYXONAX, OAHAKO CYUTAIOTCA «INABHBIMM BUHOBHUKA-
MU» XMMUOTEepaneBTUYECKU MHAYLMPOBAHHON KapAMOTOKCMYHOCTU
[23]. Ux KapamoToKcnuecknin apdeKT npossnaeTca GopmmUpoBaHUEM
TMNOKUHETUYECKON KapAMOMUONaTUK, NPOrPeccupyioLLeil Ao cepaey-
HOW He0CTaTOUHOCTU. YacToTa KAMHUYECKMU 3HAUMMON ANCPYHKLIMK
N1eBOro enyaouka (/1K) BospacTaer ¢ HakonaeHHOW Ao30i: npu~400
Mr/M? BOKCOPYBULMHA PUCK XPOHUYECKOI CEpAEUYHOI HeA0CTATOUHO-
CTM oueHuBaeTcs B 3-5%, a npu ~700 mr/m? — go 18-48% [23]. BaxHo,
4To nofasnsAwoLee HGO/bLIMHCTBO CYYaeB KapAMOTOKCUYHOCTM pas-
BMBAETCA B TEYEHME MEepPBOro roga nocsie sedeHus (octpoe/paHHee
TeyeHwue), Toraa Kak UCTUHHO No3aHue cobbiTua (>1 rofa) BCTpeyatoT-
€A 3HAUMTENbHO pexke [24].

K natoreHeTMYeCKMM MexaHM3MaM aHTPaALMKAMHOBOW Kapau-
OTOKCMYHOCTU OTHOCATCA MHAYLMPOBaHME OKCUAATMBHOIO CTpecca U1
amncbanaHc obmeHa Kenesa ¢ NoBpeXKAEeHUEM MUTOXOHAPUN, a TaKkkKe
MHrMbupoBaHue Tonomsomepasbl |1B, 3anyckatoLiee anonTos Kapamo-
MuouuToB [25]. KntoueBbiMM hakTopamm pUcKa pasBUTUA KapLMOTOK-
CMYHOCTM ABAAKOTCA MOXMAOMN BO3PAcT (>65 NeT), HaMume UCXOLHbIX
CEpAEYHO-COCYANCTbIX 3ab0/1eBaHWMI M paKTOPOB PUCKa (TMNEPTOHNMA,
MBC, caxapHblii AvMabeT u Ap.), NpeAwecTsyowan nydyesas Tepanmsa
TPYLHON KNETKU W reHeTUYecKas NpeapacnonoxeHHoCTb. KombrHa-
LMA aHTPALMKAMHOB C APYTUMM KapAMOTOKCUYHBIMU CPesCcTBaMU
(Hanpumep, TpacTy3ymabom) AONONHUTENBHO YBENWYMBAET PUCK MO-
BPEXAEHNA MMOKapaa [25].

[JuarHocTvka 6asupyeTcs Ha PErynspHOM MOHUTOPUHTE dYHK-
umm JIXK. dxokapauorpadusa (OB u robanbHas npogonbHan aedop-
MaLus) U U3MepeHne KapAuanbHbIX BUOMapKEPOB (TPOMOHMHLI I/T,
NT-proBNP v gp.) urpatoT B 3TOM KAtoueByto posib [26]. CHUxeHne
rnobanbHoOM NpogonbHOM gedopmaumm <16% unm yxyawenue >15%
OT 6a30BOr0 YPOBHA CUMTAKOTCA PaHHUM MPU3HAKOM CYyOKAMHMYe-
CKoro nospexaeHus [25]. Mo pekomeHAaLMAM KCMNepToB, BCEM Ma-
LMeHTaM [0 Hayana aHTPaLMKAMHOTEpPanUM HeobXxoaumo nposecTu
OL|eHKY CepAie4HO-COCYAMCTOrO CTaTyca, a B TeUEHME U Nocae XMMUO-
Tepanuu — nnaHoBoe obcieaosaHue (IxoKr yepes 3 1 12 mecaues y
rpynn BbICOKOTo pucka) [27].

[na npoduNaKTUKM KapAMOTOKCUYHOCTM BaXKHO OrpaHMYMBaTh
KYMYNATUBHYIO 03y aHTPaALMKANHOB (06bI4HO AoKcopybuumH <300-
360 Mr/m?) U N0 BO3MOMHOCTU MPUMEHATb KapAMOMpPOTEKTUBHbIE
cTpaternn. EAMHCTBEHHBIM Of0OPEHHbIM KapAMONpOTEKTOPOM Npu
AHTPALMKAIMHAX ABMAETCA AEKPA3OKCaH: ero Ha3HayatoT Npu npesbl-
LUEHMM NOPOroBOM A03bl AOKcopybuumHa (~300 mr/m?) [27]. /nnoco-
MasibHble GopMbl AOKCOPYOULMHA, bnarofapsa 60see HU3KOM KOHLEeH-
Tpauuy npenaparta B KapaMOMMOLMTAX, CHUMKAIOT PUCK TOKCUYHOCTH
[24].

Kpome TOro, nokasaHo, 4to npeagapuTeNbHOe HasHayeHne UH-
rméutopos PAAC, B-agpeHob10KaTOpoB M CTaTUHOB MOMKET YMEHb-
LIaTb YaCTOTY KapAWanbHbIX OCNOXKHEHWI B rpynnax BbICOKOrO pUCKa
— TaK, NPOAEMOHCTPUPOBAHO CHUMKEHUE MPU3HAKOB KapAMOTOKCHY-
HOCTV NPU UX UCMONb30BaHUM [24, 26]. MpK Pa3BUTUM KapAMOTOKCHY-
HOCTW HeobxoAMMa HeMe/leHHas Tepanua cepaeyHon HeLoCTaTou-
HOCTM no ctaHgaptam (MATM®/APE, B-610KaTopbl, AMYPETUKM); Npw
paHHeM Hayane Takoi Tepanun ®B JIXK BoccTaHaBAMBaeTcA y 60/b-
LMHCTBA NaumeHToB [25].

Tem He MeHee, MHOTMe acneKTbl YNPaBAEeHNUA KapAUOTOKCUYHO-
CTbIO AHTPALWMKAMHOB OCTAlOTCA CMOPHbIMK M3-3a OFPaHUYEHHOCTU
[aHHbIX. TaK, B HOBbIX pekomeHaaumsax ESC go 76 % nonoxeHuin nme-
I0T YPOBEHb A0Ka3aTenbHOCTU C (3KcnepTHble MHeHus) [24]. Cyuwe-
CTBYeT He0bXOAMMOCTb LOMNONHUTENbHbIX UCCEA0BAHUI ONTUMANb-
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of approximately 400 mg/m?, the risk of chronic heart failure is
estimated at 3-5%, whereas at approximately 700 mg/m? it may
reach 18-48% [23]. Importantly, the vast majority of cardiotoxic
events occur within the first year after treatment, representing
acute or early-onset toxicity, whereas truly late events occurring
more than 1 year after treatment are considerably less common
[24].

The pathogenic mechanisms underlying anthracycline-in-
duced cardiotoxicity include oxidative stress, disturbances in iron
metabolism with subsequent mitochondrial injury, and inhibition
of topoisomerase IIB, resulting in cardiomyocyte apoptosis [25].
Major risk factors for cardiotoxicity include advanced age (>65
years), pre-existing cardiovascular disease and cardiovascular
risk factors such as hypertension, coronary artery disease, and
diabetes mellitus, previous thoracic radiotherapy, and genetic
predisposition. The combination of anthracyclines with other car-
diotoxic agents, such as trastuzumab, further increases the risk of
myocardial injury [25].

Diagnosis is based on regular monitoring of LV function.
Echocardiography, including assessment of left ventricular ejec-
tion fraction (LVEF) and global longitudinal strain (GLS), togeth-
er with measurement of cardiac biomarkers such as cardiac tro-
ponins I/T and NT-proBNP, plays a key role [26]. A reduction in
absolute GLS to <16% or a relative decrease of >15% from base-
line is generally considered an early marker of subclinical myo-
cardial dysfunction [25]. Expert recommendations advise cardio-
vascular assessment before initiation of anthracycline therapy in
all patients, followed by scheduled monitoring during and after
chemotherapy; in high-risk patients, echocardiography may be
performed, for example, at 3 and 12 months after treatment [27].

Prevention of cardiotoxicity includes limiting cumulative
anthracycline exposure and implementing cardioprotective strat-
egies whenever appropriate. Dexrazoxane is an established phar-
macological cardioprotective agent for patients receiving anthra-
cyclines and may be considered in patients exposed to substantial
cumulative doses or otherwise at increased risk of cardiotoxicity
[27]. Liposomal formulations of doxorubicin reduce cardiac expo-
sure and are associated with a lower risk of cardiotoxicity com-
pared with conventional formulations [24].

In addition, renin-angiotensin-aldosterone system inhibi-
tors, B-blockers, and statins have been investigated as preventive
strategies in patients at increased cardiovascular risk, and sever-
al studies have demonstrated reductions in selected markers or
manifestations of cardiotoxicity with their use [24, 26]. However,
the magnitude of benefit and the optimal populations for preven-
tive therapy remain subjects of ongoing investigation. Once car-
diotoxicity develops, guideline-directed therapy for heart failure
should be initiated promptly, including appropriate use of ACE
inhibitors or angiotensin receptor blockers, B-blockers, diuretics,
and other standard heart failure therapies as indicated. Early ini-
tiation of cardioprotective treatment may result in partial or com-
plete recovery of LVEF in a substantial proportion of patients [25].

Nevertheless, many aspects of anthracycline cardiotoxicity
management remain controversial because of limitations in the
available evidence. In recent ESC cardio-oncology guidelines, a
substantial proportion of recommendations are supported by
level C evidence based largely on expert consensus [24]. Further
studies are needed to establish optimal screening and treatment
strategies, including the role of troponins and novel biomarkers
and the value of prophylactic neurohormonal blockade. In clinical
practice, decisions regarding continuation, temporary interrup-
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HbIX CXeM CKPUHWMHra W Tepanuu (Hanpumep, OLEHKM 3HaYMMOCTU
TPOMOHMHOB M HOBbIX BMOMaPKEPOB, POAM NPODUNAKTUYECKOTO NPU-
MEHEHWS HEMPOropMOHaIbHbIX 6/10KaTOPOB). B KAMHWMYECKOW MpaK-
TVKe pelleHMe O HA3HAYeHWUM WM OTMEHE aHTPALMKAMHOTEepanuu
npv NPU3HaKax KapAMOTOKCUYHOCTU AO/MKHO MPUHUMATLCA MYNbTU-
AVCUMNAIMHAPHOM KOMAHZOM («KapAMOOHKONOrMYecKon bpuragoi»)
[24]. Takolt coBMeCTHbIM NOAXOZL NO3BOASET YYMTbIBATb KaK 3ddek-
TUBHOCTb NMPOTUBOOMYXONEBOTO JIEYEHWMS, TaK U PUCKM 415 CepaLa, a
TaK}Ke aganTupoBaTh nocieayollee HabaoaeHne (KapanooHKoNOrM-
YecKue NPOTOKO/Ibl NOC/IE NPEKPALLEHNA XMMUOTEPANWK).

FENATO- U HEGPOTOKCUYHOCTb NPU NPOTU-
BOOMNYXO/NIEBOWU TEPANUMU

MpoTtuBoONyX0NEBble MNpenapatbl 4acTo 06/1a4at0T BbICOKUM
renaTto- U HedPOTOKCMYECKMM MOTEHLMANIOM BCAEACTBME CBOEH He-
cneunduyeckoln UMToToKCUYHOCTU [28]. Mpaktnueckn y 80% OHKO-
60N1bHbIX, NONYYaOLLMX NPOTUBOOMYXONEBYIO TEpPanuio, Ha3HayaloT-
€A npenapaTbl C BO3MOXXHON HeDPOTOKCUYHOCTbIO, @ MOBPEXAeHUe
noyek yxyawaet 3GpPEeKTUBHOCTb leYeHNs, NOBbILWAA CMEPTHOCTb U
[A/MTeNbHOCTb rocnuTanusauum [29]. [enaToToKCMYHOCTb BapbUpyeT
OT YMEPEHHOro YBE/IMYEHWA YPOBHEW MeYEHOUHbIX GepMeHTOoB A0
0CTPOrO JIEKAPCTBEHHOTO renaTuTa U NeYéHOYHOM HeJ0CTaTOYHOCTY.

TaK, Npy MMMYyHOTEpanuM UHIMOBUTOPAMM KOHTPOJIbHBIX TOUEK
renatobunmapHble OCNONKHEHWs BCTpevatTcs y ~5-12% 60/bHbIX
(npn KombuHMpoBaHHO 6nokaae CTLA-4 n PD-1/L1 — go ~30%) [30],
XOTA TAXENble GyIbMUHAHTHbIE peakumun peaku. UmmyHoonocpeao-
BaHHaA HEPPOTOKCUUHOCTb NPOABAAETCA NPEUMYLLECTBEHHO OCTPbIM
TYOYNOUHTEPCTULMAbHBIM HEGPUTOM: B MHOTOLIEHTPOBOM aHasm3e
0CTpan MOYeYHaA HeJoCTaTOYHOCTb Pa3BMAach Y ~2,2% nauueHToB
npyv MMMYHOXMMMOTEPANUKU B MOHO-pexkume (Bkatovas 0,6% IlI-IV
creneHen Taxectv) [31]. TapretHble nHMBMTOPLI VEGF/MTOR vacto
BbI3bIBAOT apTEPUANBHYIO TMMEPTEH3UIO U MPOTEUHYPUIO (rMnepTo-
HMA otmeyaeTca B 30-80% cnyyaes, npoTenHypua — ao 6-27% B 3aBu-
CMMOCTM OT Npenaparta) [32], YTo oTparkaeT UX BO3AEWCTBME Ha NoYey-
Hble cocyapl U Knybouku. Takum ob6pa3om, TOKCUYecKoe nopaxkeHne
MeYeHM 1 NoYeK NPU XMMMUO-, TApreTHOM 1 UMMYHOTepanum ABAseTcA
3HAYMMBIM KNMHUYECKUM OCNIOXKHEeHMeM, Tpebylowmnm paHHel ana-
THOCTUKM 1 KOPPEKLIUW.

lMaToreHeTUYeCKM renaToTOKCUMYHOCTb CBA3aHA C NMPAMbIM MO-
BPEXAEHUEM TenaToLMUTOB TOKCUYHBIMU METAabOUTaMK, OKKNtO3MEN
CMHYCOMAOB U MMMyHoBOCNaneHuem [33]. MopaxkeHne neyeHn mo-
KET NPOABNATLCA XONECTa30M, HEKPO30M M G1BPO30M B pesynibTaTe
LLeVicTBUA NEKapCTB (aIKUAUPYIOLLME areHTbl, METOTPEKCAT, UHIMBU-
TOPbI TUPO3MHKMHA3 U Ap.). HedpOoTOKCUMUYHOCTb 06YCNOBIEHA CoYeTa-
HMEeM NPAMOTO LIUTOTOKCUYECKOTO IQPEKTa U HapyLLeHUA NOYEYHOrOo
KPOBOTOKA: MHIMbuTOpbI VEGF paspyluatoT sHAOTeNW ToMepyn U
BbI3bIBALOT TPOMBOTUYECKYIO MUKpOaHrnonatuio [32]. MmmyHoono-
CpesioBaHHble peakuyun 06bIYHO MMEIOT BUA, OCTPOro TybynouHTep-
ctvupanbHoro Hepputa [31]. OCHOBHble GaKTOPbl PUCKA PA3BUTUA
renaro- U HeGpPOTOKCUUHOCTU BKAIOYAIOT:

®  MOXW/OW BO3PACT M KEHCKWI Non (CHUKeHWe dyHKLmOo-

HaNbHOro pesepBa opraHos) [28];
®  Ha/nuMe XpPOHUYECKMX 3aboneBaHUi NeYeHn WK MoYeK
(cHWKeHMe ucxoaHon GyHKLMK);
®  MHOMeCTBEHHble Kypcbl NOAUXMMMOTEpPanuM 1 nonudap-
MaKoTepanus (NoBblLWEeHHas Harpy3ka Ha cuctemy CYP450);
®  COMyTCTBYIOLIME CepAevHO-cocyaucTble  3aboneBaHua,
AMabeT, OXUpeHue, a TaKkKe NpUEM HedPOTOKCUYHbIX
cpeacts (HMBIM, KoHTpacTHbIe BewecTsa) [28, 29].
KntoueBbiM ABASETCA PerynspHbIi 1abopaTopHbI MOHUTOPUHT.

tion, or discontinuation of anthracycline therapy in patients who
develop signs of cardiotoxicity should ideally be made by a multi-
disciplinary cardio-oncology team [24]. Such an approach allows
the expected oncological benefit to be balanced against cardio-
vascular risk and facilitates individualized long-term surveillance
after completion of anticancer treatment.

HEPATOTOXICITY AND NEPHROTOXICITY
ASSOCIATED WITH ANTICANCER THERAPY

Antineoplastic agents frequently have hepatotoxic and
nephrotoxic potential as a consequence of their direct or indirect
effects on normal tissues [28]. A large proportion of patients with
cancer receive agents with potential nephrotoxicity, and treat-
ment-related kidney injury may compromise anticancer therapy,
increase morbidity and mortality, and prolong hospitalization
[29]. Hepatotoxicity ranges from mild elevations in liver enzymes
to acute drug-induced hepatitis and liver failure.

During treatment with immune checkpoint inhibitors, hepa-
tobiliary adverse events occur in approximately 5-12% of pa-
tients, with higher rates reported for combined CTLA-4 and PD-1/
PD-L1 blockade, potentially approaching 30% depending on the
regimen and definition used [30], although severe fulminant re-
actions remain uncommon. Immune-mediated nephrotoxicity
most commonly manifests as acute tubulointerstitial nephritis. In
multicenter analyses, acute kidney injury has been reported in a
small but clinically significant proportion of patients receiving im-
mune checkpoint inhibitors, with severe grade IlI-IV events being
considerably less frequent [31]. Targeted VEGF/mTOR inhibitors
may cause hypertension and proteinuria; depending on the indi-
vidual agent, hypertension has been reported in approximately
30-80% of patients and proteinuria in up to 6-27% [32], reflecting
their effects on renal vasculature and glomerular function. Thus,
hepatic and renal toxicity associated with chemotherapy, target-
ed therapy, and immunotherapy represents an important clinical
problem requiring early recognition and appropriate manage-
ment.

From a pathophysiological perspective, hepatotoxicity may
result from direct hepatocellular injury caused by toxic metabo-
lites, sinusoidal obstruction, and immune-mediated inflammation
[33]. Drug-induced liver injury may manifest as cholestasis, he-
patocellular necrosis, or fibrosis following treatment with agents
such as alkylating drugs, methotrexate, tyrosine kinase inhibitors,
and others. Nephrotoxicity results from a combination of direct
cytotoxic injury and alterations in renal perfusion. VEGF inhibitors
may damage glomerular endothelial cells and promote thrombot-
ic microangiopathy [32], whereas immune-mediated renal inju-
ry most commonly presents as acute tubulointerstitial nephritis
[31]. Major risk factors for hepatotoxicity and nephrotoxicity in-
clude:

e advanced age and, for some drug-related toxicities,

female sex, reflecting differences in pharmacokinetics
and reduced physiological reserve [28];

e pre-existing chronic liver or kidney disease;

e repeated courses of multidrug chemotherapy and poly-
pharmacy, which increase the likelihood of drug inter-
actions and metabolic burden;

e concomitant cardiovascular disease, diabetes mellitus,
obesity, and exposure to other potentially nephrotox-
ic agents, including non-steroidal anti-inflammatory
drugs and iodinated contrast media [28, 29].
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PekomeHayeTca nepuogmyeckn onpenenatb yposHuU AnAT, AcAT, LG,
y-IT, 6unnpybrHa v npotpombrHoBoro nHaekca [30]. MapannenbHo
KOHTPOIMPYHOT GYHKLMIO NOYEK: KPEATUHWUH, MOYeBMHA, pacyér CKD
(Hanpumep, no Kokpodty-Tonty) u anektponuTsl. Mpu npuéme MH-
TMOUTOPOB KOHTPO/bHBIX TOYEK LiesecoobpasHo NpoBOAUTb 0O
aHaNM3 Mouv (NPOTEMHYPUSA, TEMKOLIMTYPUA) Nepes, KaxabiM BBese-
HMem npenaparta [31].

O6HapyKeHWe OTKNOHEHUI (MOBbILLEHWE MEYEHbIX MMbOLM-
TOB WAM HapyLUeHUA KAMPEeHca KpeaTuHWHA) TpebyeT HemealeHHOwW
oueHKW. Jlérkme Hapywenus (I-1l cT.) 0BbIMHO KOPPEKTUPYIOT YMEHb-
LeHMeM L03bl UM BPEMEHHOW OTMeHOM npenapata [33]. Mpu pe3kom
HapacTaHWM NeYEHOUHbIX GePMEHTOB MM NOYEYHON HEAOCTAaTOYHO-
CTM HeobXxoAMMa WHTEHCUBHaA Tepanua: GOpPCMPOBaHHbLIN Auypes
(BKNHOYAA MAHHWTON) M OKa3aHWe NOAAEPKMBAIOLLMX MEP, BNIOTb 40
remozmaninsa npu ocTpoi NoYeYHon HefoCTaTouHOCTH [34].

MpodunakTnyeckne mepbl BKNKOYAKOT afanTaLumio A03 B COOT-
BETCTBUM C yHKLUMEN neveHn/nodek (0cobeHHO y NOMKMUAbIX U OCNa-
61eHHbIX nauneHToB) [33]. MpodunakTnueckas MHOY3MA MaHHUTONA
(225 r 3a UMKA) NpY LMCNNATMHOBOKN XMMMOTEPANUKU AEMOHCTPUPYET
3 dEKTUBHOCTD B CHUMKEHUM YACTOTbl TAXKENON HEDPOTOKCUMYHOCTU
[34]. Mpy MMMyHOOMNOCPEA0BaHHbIX peakLmax (renatut, HedppuT) oc-
HOBHbIM METOZOM JIEYeHUs ABAAIOTCA IOKOKOPTUKOCTepouapl [31],
HepeaKko B KOMOMHaLUMM C MMMyHoZenpeccaHTamu (MukdeHonar,
Toumnuzymab) [30]. Mocne ctabunmsaumm QGpyHKUMKM OPraHOB Kypc
CTepoMAa0B NocTeneHHo 0TMeHSHT (06bIYHO 4-6 Hepl), YTo y BONbLLIMH-
CTBa NaLMEHTOB NPUBOAMT K paspeLLeHunto peakumn. HekoTopble Bpa-
UM Ha3HAYalT renaTonpoTeKTopbl (3cceHumanbHble docdonunuapl,
YPCOAE30KCUXONEBYIO KMUCAOTY WM Ap.) A1 MOALEPNKKM MEYEHW, HO
[LOCTOBEPHbIX AaHHbIX 06 UX 3ddeKTUBHOCTH HeT [35]. Bbibop cxembl
Tepanun BO MHOTOM WMHAMBUAYaNEeH U JOMKEH YUUTbIBATb TAXKECTb
peaKkumm 1 obLmiA CTaTyC NaumeHTa.

[laHHble 0 renaTo- M HePpPOTOKCUYHOCTM MPU MPOTUBOOMYXO-
JIeBOM JIeYEHUM B OCHOBHOM MpefcTaBneHbl HEDONbLIMMU KAWUHU-
YECKMMM CEpMAMM U MeTa-aHaNn3amu, YTO OrpaHMUuMBaET X 0606-
WaemocTb. 1o HacTOALLEro BPEMEHW U3BECTHO Mano OOBEKTUBHbIX
OGMOMapKEPOB AR PaHHEN AWMArHOCTUKM W OLEHKM PUCKA TAMKENbIX
OCNIOXKHEHWN [29]. OTCYTCTBYIOT CTaHAAPTM30BaHHbIE NPOTOKO/bI Be-
[leHMA TOKCUYHOCTH, @ MHOTME PEKOMEHALIMM OCHOBAHbI Ha IKCnepT-
HOM MHeHUW. IPEKTUBHOCTb NPOPUNAKTUYECKMX CTPATENMI (renaTo-
MPOTEKTOPOB, aHTMOKCUAAHTOB, PAHHEN ANYPETUYECKOW TEpanum) He
NOATBEPKAEHA KPYMHbIMK MccnegoBaHuamm [35]. Takum obpasom,
TpebyeTca NpoBeseHNE [ONONHUTENBHBIX KNMHUYECKKUX UCTIbITaHWIA 1
pa3paboTka eauHbIX PEKOMEHAALMI N0 MOHUTOPUHIY U KOPPEKLIMK
renato- M HePOTOKCMYHOCTU MPU COBPEMEHHbBIX OHKONOTMYECKMX
METOoAaX NeyeHus.

MEXAUCLUUNIMHAPHbBIA U
NEPCOHANIU3UPOBAHHbDIM Noaxoa B
NOALEPXUBAIOLWEN TEPANUU

MofLepKnBatOLWan TepanuA B OHKOAOTUM AOMKHA ObiTb Opu-
€HTMPOBAaHa Ha Bce NOTPebHOCTM NaLMeHTa M BKAKOYATb yrpasaeHue
bU3NYECKUMM, NCUXONOTUYECKUMM U COLMATIBHBIMMU CUMITOMAMM Ha
BCEM MPOTAXKEHMM 3aboneBaHns [36]. UIMeHHO NoaTomy B Heé npu-
B/IEKAIOTCA CMELMANNCTbI PasHbIX NPOdUaeit: OHKONOMM COBMECTHO C
Kapauonoramu (npu KapauOTOKCUUYHOCTM NleYeHUst), remaTonoramu
(npn remobnactosax u uuToneHum), Hedpponoramm (Npu HedpPOTOK-
CMYHOCTM), TaCTPO3HTEPOIOraMM, SHAOKPUHOMOTAMM, AUETONOrAMY,
¢dm3noTepaneBTamm, ncuxotepanestamu u ap. Mo mHeHuto MASCC,
«Nt060M Bpay — CneLmanucT no opraHy, repOHTONON, CNeLManmcT nan-
NVATUBHOW NOMOLLLM, CNELMANUCT No 60711, LMETONOT, NCUXO-OHKOOT,
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Regular laboratory monitoring is essential. Liver function
should be assessed using alanine aminotransferase (ALT), aspar-
tate aminotransferase (AST), alkaline phosphatase, y-glutamyl
transferase, bilirubin, and, when clinically indicated, coagulation
parameters such as prothrombin time or INR [30]. Renal monitor-
ing includes serum creatinine, urea, estimated glomerular filtra-
tion rate, and serum electrolytes. In patients receiving immune
checkpoint inhibitors, urinalysis may also be useful when renal
toxicity is suspected or in patients at increased risk, particularly to
assess proteinuria and urinary sediment abnormalities [31].

Detection of clinically significant abnormalities, such as in-
creasing serum creatinine, declining glomerular filtration rate,
or marked elevation of liver enzymes, requires prompt evalua-
tion. Mild toxicities may be managed by close monitoring, dose
modification, or temporary interruption of the causative anti-
cancer agent, depending on the drug and the grade of toxicity
[33]. Severe liver injury or acute kidney injury requires intensive
supportive management and treatment directed at the underly-
ing cause. In selected patients with severe acute kidney injury,
renal replacement therapy, including hemodialysis, may be re-
quired [34].

Preventive measures include adjustment of anticancer
drug doses according to hepatic and renal function, particularly
in older and frail patients [33]. Adequate intravenous hydration
remains a cornerstone of prevention of cisplatin-induced neph-
rotoxicity. Mannitol-induced diuresis has also been investigated
as an adjunct to hydration, particularly with higher-dose cisplatin
regimens, and some studies suggest that it may reduce nephro-
toxicity in selected clinical settings [34]. Its routine use in all pa-
tients, however, remains less firmly established. For immune-me-
diated toxicities such as hepatitis and nephritis, corticosteroids
are the mainstay of treatment for clinically significant cases
[31]. In steroid-refractory immune-mediated hepatitis, addition-
al immunosuppressive therapy, most commonly mycophenolate
mofetil, may be required [30]. Other immunomodulatory agents
may be considered in selected refractory cases according to the
organ involved and current clinical guidelines. Following improve-
ment, corticosteroids are generally tapered gradually over sev-
eral weeks, although the exact duration depends on the severity
and clinical response. Hepatoprotective agents, including essen-
tial phospholipids, ursodeoxycholic acid, and other compounds,
are used in some clinical settings; however, convincing evidence
supporting their routine use for prevention or treatment of anti-
cancer therapy-induced hepatotoxicity is lacking [35]. Treatment
strategies should therefore be individualized according to the
causative agent, severity and mechanism of organ injury, underly-
ing organ function, and overall clinical status.

Evidence regarding hepatic and renal toxicity associated
with anticancer therapy is derived from heterogeneous clini-
cal studies, observational series, and meta-analyses, which lim-
its the generalizability of some findings. Reliable biomarkers for
early detection and prediction of severe toxicity remain limited
[29]. For several forms of organ toxicity, standardized manage-
ment protocols are still evolving, and many recommendations are
based partly on expert consensus. Moreover, the effectiveness
of several proposed preventive strategies, including hepatopro-
tective agents, antioxidants, and routine diuretic interventions,
has not been confirmed in large randomized trials [35]. Further
clinical research is therefore required to refine risk stratification,
establish reliable early biomarkers, and develop standardized ev-
idence-based approaches to monitoring, prevention, and man-
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COoUManbHbIN paboTHMK, PU3MOTEPANEBT, MEACECTPA UM NPOYUIA Me-
LpabOoTHUK, NPUBNEYEHHbIV ANA 06Ner4yeHns CUMNTOMOB MaLMEHTa,
MOXKET y4acTBOBaTb B MOAJEPKMBAIOLLEN Tepanuu B MyNbTUAMCLM-
nAMHapHOM popmate» [36].

ESMO noauépKMBaeT, Y4To NoAAEPHKMBAOLWAA (NALMEHT-LEHTPH-
pOBaHHaA) MOMOLLb [O/IXKHA MHTErpUpPOBaATHCA MHOTOMPOPUILHON
KOMaHZOW y}Ke C MOMeHTa MOCTaHOBKM [MarHo3a W COXPaHATbCA B
TEeYeHWUe BCEro OHKOIOMMYECKOrO MyTW ([0 BbIKMBAHWA WU Nanaua-
TUBHOM nomoly) [36]. MexaucuunanHapHas KomaHga obcysKaaet
He TONIbKO MPOTUBOOMYXO/IEBOE /IeYeHNe, HO U BCE MHTEPBEHLMM MO
noAAepsKKe nauueHTa ¢ YY4ETOM ero NpesnoyTeHWN, KyabTypHbIX U
JINYHbIX 0cOBEHHOCTEN. TaKMM 06Pa3oM, KOHLIEMLMA MEXAUCLUNIN-
HapHOTo MOAXo4a B MOAAEPHKUBAIOLLEH Tepanuu npesycmaTpusaeT
TecHoe B3aVMMOZAENCTBME BCEX BOB/IEYEHHbIX CMELMAAUCTOB U Opu-
€HTUPOBAHa Ha MNOoBbILLEHWE KaYeCcTBa KU3HU HONBHOTO 3a CYET KOM-
NJEKCHOTO Y4éTa BCEX COMYTCTBYHOLLMX OC/IONKHEHWI U PUCKOB.

Mpumepbl MHCTPYMEHTOB U KaHaNoOB KoopAauHauuu. [1ns pea-
NU33aLMN MyNBTUANCLUMNAMHAPHOTO NOAXOAA MUCMObL3YHOTCA pa3nny-
Hble dopmaTbl B3aMMOAENCTBUA. PerynapHble KOHCUAMYMbI (My/ib-
TUAMCUMNAMHAPHBIE KOHdEPEHLMM) MO3BONAIOT BpayaM pPasHbIX
npoouneit COBMECTHO 0b6CyKAaTb Kaxkablid CNyyal, KOOpAMHMPYS
NAaH NeYeHUs U NOAAEPNKKM. BarKHbIM MHCTPyMEHTOM ABAAeTCcA
MOHMUTOPUHT MUCXOA0B, coobLiaeMbix naumeHTamm (PRO) — perynsp-
HOro oMnpoca MaLMeHTOB O CUMMTOMaX (ycTanoctb, 60/b, TOWHOTA U
mp.) C NOMOLLbIO BaMAMPOBaHHbIX aHKeT (Hanpumep, MD Anderson
Symptom Inventory). MccnefoBaHus NOKasblBakOT, YTO NPUMEHeHWe
Takux PRO-0NpPOCHMKOB B OHKOMIOTMYECKOM NpPaKTUKe obaerdaeT Bbl-
fABNEHME Kanob 1 obecneunmBaeT CBOEBPEMEHHYIO PEAKLMIO CreLy-
anuctos. Tak, B 04HOM NpoekTe BBegeHMe onpocHuka MDASI B npo-
uecc TeneoHHOro Tpuaxa (COPTUPOBKM) NPUBENO K CTAaTUCTUYECKM
3HAYMMOMY CHUKEHMIO HEOBOCHOBaHHbIX 0bpalleHuit B oTaeneHue
HEOTNOXHOW NnomoLyM (CHUMKeHWe Ha 6,8 n.n.) [37]. MauueHTam 310
[1an0 BO3MOXHOCTb CAMUM OTMeYaTb aKTya/lbHOCTb CUMMTOMOB, YTO
YNYYLIMA0 KOMMYHUKALMIO C Bpayamu M NMO3BONNAO NPefoTBPaTUTL
MHOTUe SILLIHWE rOCUTaIM3aLmnu.

B nocnesHve roabl B noaaepKy abpekT1BHOW KoopaMHALMK
npumeHsetca undposoe 340poBbe. MobWU/bHbIE NPUNOKEHUS, OH-
NaiH-nNathopmbl U cUCTEMBI «LMPOBOIM Tepanumu» NO3BONAIOT CO-
6upatb PRO B pexknme peanbHOro BPEMEHM, OTC/EKMBATD KUSHEH-
Hble MOKa3aTenu U HanoMMHaTb NaLmeHTam o camoneyeHun. 063op
nccnefoBaHUM NPOAEMOHCTPUPOBA, YTO NOPAAKA 38 3N1EKTPOHHbIX
CUCTEM MOHWTOpPUHrA cumntomos (ePRO) patoT maumeHTam cylue-
CTBEHHYIO MOAJEPXKKY: MOBbILAIOT AOCTOBEPHOCTb YYETA CUMMMTO-
MOB, CHUXAIOT BbIPaXKEHHOCTb CUMMTOMHOTO AWCTPECca, COKPaLLaloT
HEOT/IOXKHbIe FOCMUTANN3ALLUM U JAKe Y/YULLIAIOT KaUecTBO XKU3HU U
BbIXKMBAEMoCTb [38]. MprMepHO NOA0BMHA TaKMX PELLEHWI BKAOYA-
Nla MOAY/IN CaMONOMOLLY A1A NMALMUEHTOB, YTO AOMONHUTENBHO YAayY-
LLIA/I0 X KA4ECTBO KU3HW U YBEPEHHOCTb. ABTOPbI 0630pa OTMEYAIOT,
4TO 3TU LUPOBbLIE MHCTPYMEHTbI MOXKHO UHTErPUPOBATH B PYTUHHYHO
NOALEPKKY NALMEHTOB, YTO CNOCOBCTBYET boNee «NaLUeHTOLEHTPUY-
HOMY» yxoAy. BmecTe ¢ Tem, OHM YKa3blBatOT Ha CI0XKHOCTU pa3paboT-
KM ¥ BHEZPEHWA Nofo6HbIX NaaTdopm — HeobXoAVMbI afanTauus Ans
pasHbIX rpynn naLMeHToB, 0byYeHWE U KOHTPO/b CObNOAEHMA NaLu-
€HTOM pekomeHaaumii [38].

MepcoHannsupoBaHHble cTpatermn. CoBpeMeHHbIN noaxos
K noafepKuBaloLen Tepanuu yuuTbiBaeT WMHAMBMAYaNbHble OCO-
GEHHOCTM KaxKAOoro nauueHTa. Bo-nepsblx, OLEHWBAKOTCA MONEKY-
NAPHO-KAMHMYECKMe BaKTopbl pUCKa ToKcuuHocTU. K npumepy, npu
NPOrHO3UPOBAHUM HEUTPOMEHUU U IMXOPALOYHOM HerTponeHuu
pykosoactso ASCO/ESMO pexkomeHAyeT MpUHUMATb BO BHUMaHMeE
He TO/IbKO PUCK XMMMOTEPaNeBTUYECKOrO peXkMma, HO U BO3pacT na-

agement of hepatotoxicity and nephrotoxicity associated with
modern anticancer therapies.

MULTIDISCIPLINARY AND PERSONALIZED
APPROACHES TO SUPPORTIVE CARE

Supportive care in oncology should address the full range
of patient needs and manage physical, psychological, and social
symptoms throughout the disease course [36]. For this reason,
supportive care involves specialists from multiple disciplines, in-
cluding oncologists working together with cardiologists for treat-
ment-related cardiotoxicity, hematologists for hematologic malig-
nancies and cytopenias, nephrologists for nephrotoxicity, as well
as gastroenterologists, endocrinologists, dietitians, physiothera-
pists, psychotherapists, and other healthcare professionals. Ac-
cording to MASCC, supportive care may involve any organ-specific
specialist, geriatrician, palliative care specialist, pain specialist, di-
etitian, psycho-oncologist, social worker, physiotherapist, nurse,
or other healthcare professional engaged in alleviating a patient’s
symptoms within a multidisciplinary framework [36].

ESMO emphasizes integrating supportive, patient-centered
care by a multidisciplinary team from diagnosis through the en-
tire cancer care continuum, including survivorship and palliative
care [36]. The multidisciplinary team addresses not only anti-
cancer treatment but also the full range of supportive interven-
tions, taking into account the patient’s preferences, cultural back-
ground, and individual circumstances. Thus, the multidisciplinary
model of supportive care is based on close collaboration among
all involved specialists and aims to improve quality of life through
comprehensive management of treatment-related complications,
symptoms, and individual risk factors.

Examples of coordination tools and communication path-
ways. Various interactions support multidisciplinary care. Regular
multidisciplinary team meetings allow healthcare professionals
from different specialties to discuss individual cases jointly and
coordinate anticancer and supportive treatment plans. An im-
portant tool is monitoring patient-reported outcomes (PROs),
which involves regularly assessing symptoms such as fatigue,
pain, nausea, and other complaints using validated question-
naires, including instruments such as the MD Anderson Symptom
Inventory. Studies suggest that systematic use of PRO measures
in oncology facilitates symptom recognition and enables timely
clinical intervention. In one project, incorporation of the MDASI
into a telephone triage system resulted in a statistically significant
6.8-percentage-point reduction in potentially avoidable emergen-
cy department visits [37]. This approach enabled patients to com-
municate the severity and relevance of their symptoms more ef-
fectively, improved communication with healthcare professionals,
and helped prevent unnecessary hospital visits and admissions.

In recent years, digital health technologies have increasingly
supported effective care coordination. Mobile applications, on-
line platforms, and digital therapeutic systems can collect elec-
tronic patient-reported outcomes (ePROs) in real time, monitor
selected health parameters, and provide patients with remind-
ers and self-management guidance. A review of approximately
38 electronic symptom-monitoring systems demonstrated that
ePRO-based interventions may improve the accuracy and time-
liness of symptom reporting, reduce symptom burden, decrease
emergency healthcare utilization, and, in some studies, improve
quality of life and survival [38]. Approximately half of these sys-
tems incorporated patient self-management modules, which may
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LIMeHTa, CONYTCTBYIOLLYIO NATOOUOXMMMIO, DYHKLMU NEYEHU U NOYEK,
conyTcTaytoLMe 3ab0NeBaHMA — M Ha OCHOBE 3TOrO peLuaTb BONPOC
0 NepBUYHOM NpodUNaKTMKe GAKTOPOM POCTa rPaHyIoLMTOB. AHano-
TMYHBIM 06pPa3oM A8 UMMYHOTOKCMYHOCTU Mpenapata (Hanpumep,
Kapavomuonatum wauM HedpputoB) pas3paboTaHbl peKoMeHAaLuu
MASCC 2020, B KOTOpPbIX NOAYEPKMBAETCA HEOOXOAMMOCTL PaHHETo
BbIABNEHWA KapAMONOTUYECKMX, PEBMATONOMMYECKUX U Hedposnoru-
YECKMX OCNOMKHEHWIM U y4acTUA COOTBETCTBYIOLLMX CNELMANUCTOB B UX
neuvenun [39].

Bo-BTOpbIX, NPU NEPCOHANN3ALMM BaXKHO Y4MTbIBaTb Npesno-
YTeHUs NauueHTa U ero obpas *msHu. ESMO pekomeHayeT obcyk-
[,aTb C KOMaHZOMN NOALEPHKMBAIOLLMX BMELLATENLCTB BbIGOP Tepanuii,
UCXOAA M3 KENAeMOro KauyecTBa KU3HU, KYNbTYPHOrO KOHTEKCTa U
JIMYHbIX Leneit nauvenTa [40]. Hanpumep, pelieHne o NpoBeaeHnm
Nan/MaTUBHOIO NeYeHUA BONM UAN NPOAONKEHUN UHTEHCUBHOW Te-
panuu MOXKeT ONMPaTbCA Ha MHEHWE MaLMeHTa O AONYCTUMOM YPOB-
He HeXenaTe/bHbIX ABNEHUI U IMYHBIX Lensx nedyeHus. Takum obpa-
30M, NepcoHann3aLma BKIKYAET B ceba He TonbKo bronornyeckmne
U KIMHUYECKME XapaKTepUCTUKM (reHeTu4eckue noaMmopodusmbl,
rEHOMHbIE MYTaLWW, NPeLIECTBYHOLLYH TOKCUYHOCTb), HO U Y4YET Ha-
CTPOEHWUIA M NPEANOYTEHUI NALMEHT], YTO NO3BONSET BbIOPATh Hau-
6onee npuemnemblii 6anaHc mexay 3bGeKTUBHOCTbIO NeYEHUA U ero
NepeHOCMMOCTbHO.

OrpaHuyeHuUsA BHeAPEHUA U NepcnekTUBbI pa3BuUTMA. HecmoTpa
Ha NPerMyLLEeCTBa, Peasn3aLma MeXAUCLUNANHAPHOO U LMdPOBOro
NnoAxoAa B NOAAEPKMUBAIOLLEH Tepanun CONPANKEHA C TPYAHOCTAMM.
Bo MHOIMX yupexaeHWAX orpaHuyeHbl pecypcbl Ana GopmMUpoBaHUs
MOMHOLEHHON MYNIBTUANCUMNIMHAPHON KOMaHZb! (HEXBATKa KafpoB
CMEXHbIX CMeLManbHOCTEN, 3arpyKEHHOCTb BPayeit), UTo YCAOKHAET
CKOOPAMHUPOBaHHYO paboty [38]. MauueHTbl He BCeraa rotoBbl K pe-
rYNAPHOMY CaMOCTOATE/IbHOMY MOHUTOPUHTY: Tpebyetca ux uHbop-
MUPOBAHHOCTb U MOTUBALMA.

Kpome Toro, mHoroe ewé npeactouT 1cciefosaTb — NoKa He
CYLLECTBYeT YHMBEPCANbHbIX aArOPUTMOB BepUPUKaLMKN LMPPOBbIX
nnatdopm, MoHuTopuHra PRO M MaplipyTusaummn naupeHTos. Mo
MHeHwMto akcnepToB MASCC, 061acTb NOAAEPKMBALOLLEN TEPANKUM HY-
IaeTca B AabHellleM pacluMpeHnm foKasaTebHol 6asbl U B pas-
paboTKe CTaHAAPTOB MHTETPALMM HOBbIX TEXHOMOTUIA B EXKELHEBHYIO
npaKTuKy [36, 38].

Byaywime HanpaBaeHWA BKAKOYAIOT pa3BuTMe NAaTGopm UCKyC-
CTBEHHOTO MHTENNEKTA ANA MPOrHO3MPOBAHUA HENKeNaTesIbHbIX AB-
NIeHUIA, co3aHMe NepcoHabHbIX aNrOPUTMOB KOPPEKLIMM Tepanuii 1
ycuneHue B3aMMOZENCTBUA MEXAY CNeLyuanm3npoBaHHbIMU LieHTpa-
M. TakMm 06pasoMm, XOTA MEXAMUCLMMANHAPHBINA U NePCOHANN3NPO-
BaHHbIN NOAXOAbI Y¥Ke A0Ka3anu cBO 3GEKTUBHOCTb B NOBbILLEHUN
KauecTBa NOAAEPKKM OHKONOTUYECKMX NaLMEeHTOB, UX MOBCEMECTHOE
BHEAPEHWe MOTPebyeT peLleHUa OpPraHU3aLMOHHBIX U TEXHUYECKMX
3ajau.

OBCYXAEHUE

CpaBHWUTENbHDINM aHAIM3 Pa3/IMYHbIX NOAXOA0B BbIABUA U CXOZ-
CTBa, M pa3nnuma. Poccuitckue pekomeHgaumm (Hanpumep, RUSSCO)
LUIMPOKO NPUMEHAIOT KOMBMHALMM 5-HT3-aHTaroHUCTOB ¢ AeKcameTa-
30HOM KaK OCHOBY MPOTMBOPBOTHOW NpodunakTuku [41], npu Heob-
XOAMMOCTM AoNonHAA cxeMbl HK1-aHTaroHMCTom Uav 0naH3annHoMm.
MesayHapoaHble pekomeHaaumn MASCC/ESMO/ASCO BbiaguratoT
aHasIorMyHble MPUHLMMbI (BKAKOYAA PO/b ONaH3amNMHA NPU BbICOKO
3METOreHHOW XMMuoTepanum), Ho B Poccu mcrnonb3oBaHUe HOBeEW-
LIMX CXeM M NpenapaTtoB NOKa He NOBCEMECTHO peann3oBaHo. Peko-
MEHJALMM MO MPUMEHEHUIO KONOHWUECTUMYAMPYIOLWMX (HaKTOPOB
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further improve quality of life and patients’ confidence in man-
aging symptoms. The authors concluded that digital tools can be
integrated into routine supportive care and may contribute to a
more patient-centered model of oncology care. At the same time,
developing and implementing such platforms remains challeng-
ing. Systems need to be adapted to different patient populations,
and both patients and healthcare professionals require appropri-
ate training; adherence to recommendations and long-term en-
gagement with digital tools must also be monitored [38].

Personalized strategies. Modern supportive care increas-
ingly considers each patient's individual characteristics. First, as-
sess clinical and, where appropriate, molecular factors associated
with treatment toxicity. For example, when estimating the risk of
neutropenia and febrile neutropenia, ASCO and ESMO guidelines
recommend considering not only the intrinsic risk associated
with the chemotherapy regimen but also patient-related factors
such as age, baseline clinical status, hepatic and renal function,
and comorbidities when deciding whether primary prophylaxis
with G-CSF is indicated. Similarly, recommendations for managing
immune-related adverse events emphasize early recognition of
cardiac, rheumatologic, renal, and other organ-specific toxicities
and timely involvement of relevant specialists [39]. This approach
facilitates early diagnosis and individualized management of po-
tentially serious treatment-related complications.

Second, personalization requires consideration of patients’
preferences, lifestyles, and individual treatment goals. ESMO rec-
ommends discussing supportive interventions in the context of
expected quality of life, cultural background, values, and personal
priorities [40]. For example, decisions regarding symptom-direct-
ed palliative treatment or continuation of intensive anticancer
therapy may depend partly on the patient’s perception of accept-
able toxicity and individual goals of care.

Personalization therefore extends beyond biological and
clinical characteristics, such as genetic polymorphisms, genomic
alterations, organ function, and previous treatment-related tox-
icity. It also incorporates patient values and preferences, allowing
clinicians and patients to identify an acceptable balance between
treatment efficacy, toxicity, functional status, and quality of life.

Implementation barriers and future perspectives. Despite
their potential benefits, multidisciplinary and digital approach-
es to supportive care face several implementation challenges.
Many healthcare institutions lack the resources to establish fully
integrated multidisciplinary teams because of shortages of rele-
vant specialists, high clinical workloads, and organizational con-
straints, which may impede coordinated care [38]. Patients may
also struggle to engage in regular self-monitoring, particularly
when adequate education, motivation, digital literacy, or techno-
logical support is lacking.

In addition, several important questions remain unresolved.
Universal standards for validation of digital health platforms,
PRO monitoring, clinical response algorithms, and patient re-
ferral pathways have not yet been established. MASCC experts
have emphasized the need to strengthen the evidence base for
supportive care further and to develop standards for integrating
emerging technologies into routine clinical practice [36, 38].

Future directions include developing artificial intelli-
gence-based tools to predict treatment-related adverse events,
personalized algorithms to adjust supportive and anticancer
therapies, and improved collaboration between specialized cen-
ters and multidisciplinary teams. Thus, although multidisciplinary
and personalized approaches have demonstrated substantial po-
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(I-KC®) ona nepBuYHOW M BTOPUYHOIN MpoduaakTMkm ®H chopmm-
poBaHbl YETKO aHANIOMMYHO CTaHAapTam HasHaveHua 3CA npu cum-
ntomHon XMA [11, 12]. OTmeyaeTcs, 4To B HACToALLEe BPEMA MOKa
HeT 3 deKTUBHbIX Mep npodunakTkm XUMH: ASCO npaMo KOHCTa-
TUPYeT OTCYTCTBME PEKOMEH[O0BaHHbIX MPEeBEHTUBHbIX MPenapaTos
[42]. B uenom, poccuiickme pekoMeHAALMU Mo NOAAEPKUBAIOLLEN
Tepanuu rapMOHMU3MPOBaHbI C MUPOBbBIMM, OLLHAKO POCCUICKan cuUCTe-
Ma OTCTAéT B MHTErpaLm LMPPOBbIX MHCTPYMEHTOB MOHUTOPUHTA U
MEXANCLUMNIMHAPHOTO B3aumogencTauma. Tak, MeXayHapoaHble Uc-
CNesloBaHMA NOKa3bIBALOT NONOXKUTENbHBIN IPDEKT LMPPOBbIX CEPBU-
coB (MOBUAbHBIX NPUAOXKeHUI, ePRO) Ha BOBNEYEHHOCTb M CaM0o0b-
CNyKMBaHWe naumneHToB [43], Toraa Kak B Poccum cooTBeTcTByHOLWME
MPAKTUKUN TONbKO HAUMHAIOT BHEAPATHCA.

BbiABNEHHbIe CUNbHbIE CTOPOHbI OTPaXKaloT 3PPEeKTUBHOCTL
coBpeMeHHbIX noaxozoB. MoATBEPKAEHA 3HAUMMAA KIMHUYECKan
9dEKTUBHOCTb  COBPEMEHHDBIX  AHTUIMETUYECKMUX  KOMOWHALLMIA:
coyeTaHue 5-HT3-aHTaroHMcTa M geKcameTasoHa (¢ fobaBieHnem
anpenuTaHTa WAW OfaH3anuHa Mpu BbICOKOM pUCKe) obecrneuynsaeT
KoHTponb XUTP y BonblwmnHcTBa naumeHTtos [41]. Ha mexayHapoa-
HOM YPOBHE eAMHWUYHbIV NpenapaT ¢ AOKa3aHHOW 3GdEKTUBHOCTbIO
MpU y*Ke BO3HUKLLEN HeliponaTuyeckol b6oam — AyNoKceTuH [42], uto
NOATBEPXKAAET aKTyasbHOCTb €ro MCMo/b30BaHMA. PekomeHAaumm
no M-KC® n 3CA xopoLwo anpobupoBaHbl: NPUMEHEHUE NpenapaTos
I-KC® cokpallaeT AMMTeNbHOCTb U IyBuHy HelTponenum [12], a 3CA
No3BoAAT NoBblcUTb Hb M cHU3UTL NoTpebHOCTb B TpaHchy3nsax [11].
Bbicokan pacnpocTpaHEHHOCTb Ha3HaYeHUA AeKcameTasoHa B COCTa-
BE NMPOTMBOPBOTHbIX CXEM TaKKe Npu3HaHa cTaHgapTom [41]. Kpome
TOro, MOABNAETCA OMbIT NPUMEHEHUA LMPPOBbLIX TEXHONOTMIA NOA-
[LepXKU (MOHUTOPMHI CUMMTOMOB, TeleMeaMLMHa), NONOKUTENbHO
BNNAIOLLMIA Ha NPUBEPXKEHHOCTb TEPaANMM 1 KAYeCTBO XKU3HU NaLneH-
ToB [43].

B 70 ke Bpems MMetoTcA 3HauMMble Npobaembl. Bo mHorux ne-
UeBHbIX YYPEXAEHUAX HEAOCTaTOYHa peanu3aums HaALMOHaNbHbIX
MPOTOKO/I0B U CTaHAAPTOB, YTO CBA3AHO C HU3KOW OCBELOMAEHHO-
CTbtO Bpayel u oTcyTcTBMEM HEOBXoaMMBbIX pecypcoB [42]. B Poccun
LUMPOKO PACnpOCTPaHeHa NPaKTUKa yYCTHOTO» CIeA0BAHUA PEKOMEH-
Jaumam 6e3 CcTporoi CTaHAAPTU3ALLMM, YTO CHUNKAET 3OPEKTUBHOCTb
NoALepPHKKM. KaK yke oTMeueHo, HexBaTKa mep npodunaktukm XUMNH
ABNAETCA CNaboii CTOPOHOW: HU OAHM PEKOMEHAALMM NMOKa He npes-
NaratoT AeiCTBEHHOM CTpaTervn npefoTBpaLleHnsa HeiponaTum npu
xumuotepanuu [42]. MpobaemHow ocTaércs 1 LMdpoBas UHTErpaLms:
oTeyecTBEHHaA MeAWLMHA OTCTAET B CO3AaHWMU U BHEAPEHUN 3/1eK-
TPOHHBIX CUCTEM Y4YETAa CUMMNTOMOB W TeNemMeLULMHCKUX CepBUCOB,
TOTAa KaK 3apybeHbIii OnbIT AEMOHCTPUPYET NEPCrneKTUBHOCTL Ta-
Kux noaxozos [43]. HakoHeL, MexaucumnavHapHas konnabopauus B
P® HyxaaeTcs B pa3BuUTUN. XOTA IKCNEPTbl NOAYEPKMBAIOT Heobxoau-
MOCTb «CKOOPAMHWUPOBAHHOM PaboTbl OHKOIOrOB U KapAMO/IoroB Ha
BCEX 3Tarnax» IeYeHWA KapAMOTOKCUYHOCTH [27], Ha NpaKTVKe obmeH
OMbITOM MeXzy CreLyasMcTamy YacTo OrpaHuUyeH, a CTaHAapTbl Co-
BMECTHOW paboTbl MoKa GopMUpYHOTCA.

Takum 06pa3om, aHaNM3 yKasblBaeT HAa MPUOPUTETHbIE HanpaBs-
NeHVA JanbHeiiwen pabotbl. TpebytoTca UCCNefoBaHWA W KAWUHU-
UECKMEe WUCMbITAaHWUSA HOBbIX MeTOZLOB NPOdUNAKTUKM MOBOUHBIX 3b-
¢dekToB — ocobeHHO XWUIMH (Hanpumep, KOMMNPECCUOHHAn Tepanus,
du3mnyeckme ynpaxkHeHus, papmakonpodunaktuka) [42]. Heobxoam-
Ma pa3paboTka 1 BepudUKaLma LMOPOBbLIX peleHnin (MoBUAbHbIX
NPUNOMKEHWI, CUCTEM YAANEHHOTO MOHUTOPWHIA) A/ MOBbILEHUS
BOBJ/IEYEHHOCTM NALMEHTOB M KOHTPONA CUMNTOMOB. CnesyeT ycuamnTb
MEXAMCUMNANHAPHBIA Noaxo4: pa3paboTaTb 0ObeaMHEHHbIE PeKo-
MEHZALMKN OHKOIOTOB, KapAMOI0roB, HEBPO/IOrOB U APYTMX CMEXKHbIX
CNeunanucToB, BHeAPUTb MyNbTUANCLMMNINHAPHBIE OHKONOTMYECKUe

tential to improve supportive care for patients with cancer, their
widespread implementation will require further organizational,
technological, methodological, and clinical development.

DiscusSION

The comparative analysis of different approaches revealed
both similarities and differences. Russian guidelines, including
those issued by RUSSCO, widely recommend combining 5-HT3 re-
ceptor antagonists with dexamethasone as the basis of antiemet-
ic prophylaxis [41], with the addition of an NK1 receptor antago-
nist or olanzapine when indicated. International MASCC/ESMO/
ASCO guidelines follow broadly similar principles, including the
use of olanzapine for highly emetogenic chemotherapy; how-
ever, implementation of the most recent regimens and agents
in Russian clinical practice remains variable. Recommendations
for granulocyte colony-stimulating factors (G-CSFs) for primary
and secondary prevention of FN are clearly established, as are
standards for ESAs in symptomatic chemotherapy-induced ane-
mia [11, 12]. In contrast, effective preventive measures for CIPN
remain lacking: ASCO explicitly states that no pharmacological
agent can currently be recommended for routine prevention [42].
Overall, Russian supportive care recommendations largely align
with international standards, although the integration of digital
monitoring tools and multidisciplinary care models appears less
developed. International studies have demonstrated beneficial
effects of digital services, including mobile applications and ePRO
systems, on patient engagement and self-management [43]. In
contrast, implementation of such approaches in Russia remains
at an earlier stage.

The identified strengths reflect the effectiveness of sever-
al contemporary supportive care strategies. Modern antiemetic
combinations have demonstrated substantial clinical efficacy:
regimens based on a 5-HT3 receptor antagonist and dexameth-
asone, with the addition of an NK1 receptor antagonist and/or
olanzapine according to emetogenic risk, effectively control CINV
in a large proportion of patients [41]. Duloxetine remains the
pharmacological agent with the strongest evidence for treatment
of established painful CIPN [42], supporting its use in appropri-
ately selected patients. Recommendations regarding G-CSFs and
ESAs are also supported by extensive clinical experience: G-CSF
reduces the incidence and severity of chemotherapy-induced
neutropenia and FN [12], whereas ESAs can increase hemoglo-
bin levels and reduce transfusion requirements in appropriately
selected patients with chemotherapy-induced anemia [11]. Dexa-
methasone also remains a key component of standard antiemetic
regimens [41]. In addition, experience with digital supportive care
technologies, including symptom monitoring and telemedicine, is
growing and may improve treatment adherence, symptom con-
trol, and quality of life [43].

At the same time, several important challenges remain.
Many healthcare settings have not fully implemented nation-
al protocols and supportive care standards, potentially because
of insufficient awareness, resource limitations, and variability
in local practice [42]. In Russia, standardized implementation of
supportive care pathways remains uneven, which may reduce
care consistency. The absence of effective preventive strategies
for CIPN remains a major limitation: current guidelines do not
recommend any established pharmacological intervention for
routine prevention of chemotherapy-induced neuropathy [42].
Digital integration is another area requiring further development.
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KOMWTETbI MOALEPIKKU. [0ly4eHHbIE BbIBOAbI HAXOAAT OTPAMKEHME B
3aK/I0YEHUN UCCNEA0BAHUA U NO3BONAIOT CHOPMYAMPOBATL NPAKTU-
UecKkue PeKOMeHZALMM Mo COBEPLLEHCTBOBAHMIO NOALEPIKMBAIOLLEM
Tepanuu: 06HOBNEHWMIO U BHEAPEHUIO MPOTOKoN0B B PD ¢ yyétom
MEXAYHapOAHOro OnbiTa, paclmpeHunio obpasosaHms Bpadei B 06-
NacTV NOALEPHKKM U MHBECTULMAM B LMDPOBYIO MHOPACTPYKTYPY.

3AKNIOYEHUE

Mopaep:kuBatoLLan Tepanusa ABAAETCA OYeHb BAaXKHbIM KOMMO-
HEHTOM KOMIMIEKCHOMO MPOTUBOOMYXO/IEBOTO JIEYEHWSA, MOCKO/IbKY
OHa NO3BONAET KOHTPONMPOBATL KNMHUYECKM 3HAYMMbIE TOKCUYECKME
ocnoxHeHus (aHemuio, ®H, XUTP, nepudepuyeckyto HelponaTuio,
Kapamo-, renato- v HeppPOTOKCUMUYHOCTb), KOTOPbIE CYLLECTBEHHO CHU-
KaOT Ka4ecTBO KM3HM NALMEHTOB U MOTYT NOTPe60BaTh U3MEHEHUI
PEeXKMMa NPOTUBOOMYXONEBOM Tepanuu.

MpaKTMyecKasn peannsaLms NoLaepHUBaALOLLErO yX04a OCTAETcA
bparmeHTapHOM, U CTaHAAPTU3ALMA NOAX0LO0B OTcyTCTBYeT. OcobeH-
HO CNI0XKHO KOHTponupoBaTb XWMH, B nepsyto oyepesp, B yA3BUMbIX
rpynnax (Moxunble NaLMeHTbl U nLa ¢ KOMOPOUAHBIMU COCTOAHUSA-
M#). EAMHBIX NPOTOKO/I0B NPOUNAKTUKM U IEYEHUA HET, YTO TpebyeT
JanbHENLWMNX UCCNea0BaHUM.

MepcnekTUBHBIMU HaNpPaBAEHUAMM ONTUMMU3ALLUN NOAAEPKKU
ABAOTCA pa3paboTka metonoB npodunaktmkn XUMH, ontumusaums
LMbPOBbIX NAATGOPM A1 AUCTAHLMOHHOTO MOHWUTOPUHTA CUMMTO-
MOB, CO3[jaHWe WHTErpUPOBaHHbIX aFOPUTMOB OLLEHKM TOKCUYHO-
CTU ¥ pa3paboTka yHUPULMPOBAHHBIX NPOTOKO/IOB BEAEHUA OC/IONK-
HeHWi. ToAYEPKHYTA BaXKHOCTb YHUOMKALMM M MepcoHanm3aLmu
BMELLATENbCTB, MEXAUCLMNAMHAPHBIX KOMaHZ, U afanTUPOBaHHbIX
MapLUPYTOB BeAeHWA. Bpayam pekomeHayeTcs cTporoe cobnogeHune
COBPEMEHHbBIX MPOTOKO/0B (KOMOWMHMPOBAHHbIE aHTU3IMETUYECKME
cxembl, npodunaktmka ®H G-KCD, KoppeKuus aHemuu), perynsipHbli
MOHUTOPWHT QYHKLMWIA OpraHOB-MULLIEHER U KOMM/JIEKCHOE COMPOBO-
KAEHWE NaLWEeHTOB MyNbTUANCLMNANHAPHOW KOMaHAOM.

Electronic symptom-reporting systems, remote monitoring plat-
forms, and telemedicine services are increasingly used interna-
tionally, whereas their incorporation into routine oncology care
in Russia remains limited [43]. Finally, multidisciplinary collabora-
tion requires further strengthening. Although experts emphasize
the importance of coordinated management by oncologists and
cardiologists throughout the course of treatment-related cardio-
toxicity [27], structured interspecialty collaboration models are
not yet uniformly implemented.

The present analysis therefore identifies several priority ar-
eas for further development. Additional clinical trials are needed
to evaluate new approaches to preventing treatment-related ad-
verse effects, particularly CIPN, including compression-based in-
terventions, exercise programs, and pharmacological prophylaxis
[42]. Digital solutions, such as mobile applications and remote
symptom-monitoring systems, require further development, val-
idation, and integration into routine clinical pathways. Multidis-
ciplinary care should also be strengthened through coordinated
recommendations involving oncologists, cardiologists, neurolo-
gists, and other relevant specialists, together with the develop-
ment of dedicated multidisciplinary supportive care teams or
committees.

These findings support several practical priorities for im-
proving supportive oncology: updating and implementing nation-
al protocols in accordance with current international evidence,
expanding continuing professional education in supportive care,
developing standardized toxicity-management pathways, and in-
vesting in digital health infrastructure.

CONCLUSION

Supportive care is an essential component of comprehen-
sive anticancer treatment because it enables the prevention,
early detection, and management of clinically significant treat-
ment-related toxicities, including anemia, febrile neutropenia,
chemotherapy-induced nausea and vomiting, peripheral neu-
ropathy, cardiotoxicity, hepatotoxicity, and nephrotoxicity. These
complications substantially impair patients’ quality of life and
may necessitate dose reductions, treatment delays, or discontin-
uation of anticancer therapy.

Despite evidence-based recommendations, supportive
care implementation remains heterogeneous, and standardized
approaches are not consistently applied across clinical settings.
CIPN remains particularly difficult to prevent and manage, espe-
cially in vulnerable populations such as older patients and those
with comorbidities. The absence of effective preventive pharma-
cological strategies highlights the need for further research.

Promising directions for improving supportive care include
developing effective CIPN prevention strategies, optimizing digital
platforms for remote symptom monitoring, creating integrated
toxicity-risk assessment algorithms, and developing standardized
protocols for managing treatment-related complications. Greater
emphasis should be placed on standardizing and personalizing
supportive interventions, multidisciplinary team-based care, and
individualized patient pathways. In clinical practice, strict ad-
herence to current evidence-based protocols is recommended,
including appropriate combination antiemetic regimens, G-CSF
prophylaxis for patients at risk of FN, individualized correction
of chemotherapy-induced anemia, regular monitoring of organ
function, and comprehensive multidisciplinary management
throughout anticancer therapy.
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