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OueHKa BnusiHMA oTBeTa

Ha MHAYKUMWOHHbIX 3Tan Tepanuu
y naumMeHToB ¢ HeMpobnacTomon
rpynnbl BLICOKOr0 pUCKa

Ha 6eccobbiTUiHYIO U 06LLYIO
BbI)KUBAE@MOCTb:
cucteMaTUu4yeckum ob3sop

U MeTaaHanus

T.B. LLlamaHckas, [.10. KauaHos, M.4. Aorapos

@IBY «HaumoHarbHbIi MEANUMHCKMIA MCCIEA0BATEIbCKMI LIeHTP AETCKOM reMaTosiornm, OHKONorum
u umMMyHosnorum uM. [imutpus Porayesa>» Munsapasa Poccun, Mocksa

HeltpobnactoMa (HB) siBNisieTCA 0fHOM 13 CaMbIX YaCTbIX 3MBPUOHATBHBIX OMYXOSei LEeTCKOro Bo3pacTa.
Okono 40% Bcex MauMeHTOB CTPaTUOULMPYIOTCA B IPynMy BbICOKOro pUCKa M TpebyloT npoBeneHus
MynbTUMOAAIIbHOWM Tepanuu. Llenb MHAYKUMOHHOMO 3aTana fleYeHnst — MakCMMarbHOe COKpaLlleHve
NEePBUYHON OMyxonu 1 MeTacTa3os. OTBET Ha MHAYKLMIO ABMSAETCS BaXKHbIM MPOrHOCTUYECKVM DaKTOPOM,
B/IMSIOLLIMM Ha OTAANEHHYIO BbIXKMBaEeMOCTb. [IpOTOKON MeTaaHanM3a 3aperucTprposaH B MexayHapoaHoOM
MPOCMEKTUBHOM peecTpe cucteMaTuyeckux o63opos (PROSPERO): ID-CRD42022311162. MposeneH
MOWCK UCCNeaoBaHuit, onybriMkoBaHHbIX 3a nocnegHue 15 net (2007-2022 rr.) B 6azax PubMed, Google
Scholar, Cochrane Library. Bcero ans aHanusa 6bino BoibpaHo 12 paboT, B KOTOpbIX NpoBeAeHa OLieHKa
OTBETa Ha UHLOYKLMOHHBIV 3Tan Tepanuu B rpynne BosbHbIX BBICOKOr0 pYCKa B COOTBETCTBUM C KPUTEPUAMM
MexnyHapoaHON CUCTEMbI OLEHKM OTBeTa Y nauueHToB ¢ HB 1 BbINOMHEH aHanus3 BNWSHKUSA OTBETa Ha
obuwyio (0OB) v BeccobbiTuitHyio (ECB) BbiskmBaeMocTb. B MeTaaHanus Gbin BrioyeH 3431 naumeHT:
XOPOLLWiA OTBET Ha MHLYKLMOHHbINA 3Tan Tepanuu (NonHbIiA 0TBET/04YeHb XOpOLLMIA YaCTUYHbIA OTBET) Bbin
pocTurHyT y 1702 naumeHToB, nroxoi oTBeT (YaCTUUHLIA OTBET/CMeLLaHHbIN 0TBeT/cTabunmnsaums) —
y 1729 6onbHbiX. MauMeHTbl ¢ XOpOLUMM OTBETOM MMeSiv Ha 28% MeHbLIMIA OTHOCHTESbHBIA puck (OP)
peLuavBa/NporpeccupoBaHus B TeueHe 5 fIET OT MOMEHTa NOCTAHOBKM AMarHo3a B CpaBHeHuM ¢ 60s1bHbIMM
¢ nnoxum oteetoM: OP = 0,72 (ot 0,64 no 0,80), p-sHauenne ans adpdpekrta < 0,001, p-3HaveHre ans
HeopgHopoaHocTu < 0,001, 2 = 65%. Puck neTtansHOro ncxopa B TedeHue 5 et oT NOCTaHOBKM AMarHo3a
Bbin Ha 31% Huske y NauneHToB ¢ xopowmM oTeeToM: OP = 0,69 (ot 0,57 po 0,83); p-3Hauerue ans
adpchekTa < 0,001, p-3HaueHue anis HeogHopoaHocTH < 0,001, 2 = 78%. Mpu pa3nesieHun pesynbTaTos no
OTaENbHbIM MeXayHapoaHbIM KoornepuposaHHbiM rpynnam (GPOH, COG 1 SIOPEN) Takske Gbina BbisBneHa
CTaTUCTMYECKM 3HAUMMast CBSA3b OTBETA Ha WHAYKUMOHHbIM aTan Tepanum ¢ BCB (p < 0,001). Hanboree
BbICOKWI YPOBEHb [OKA3aTENbCTB MOJTyUYeH NPy PACCMOTPEHUM OTAENbHbIX noarpynn — GPOH (cpeaHuit
YPOBEHb [JOKA3aTesbCTB NpuMeHnTesbHO K BCB) 1 SIOPEN (cpenHuii ypoBeHb fokasatesnbeTs anst 5CB v OB),
4TO BbINO CBA3AHO C HANIMYMEM OTHOCUTESTIBHO OAHOPOAHbIX MOArPYNM MNALMEHTOB CO CTaHAAPTU30BaHHOM
OLIEHKOM 0TBETa U TEparuen, a TakKe C HU3KOM CTAaTUCTMYECKON HecornacoBaHHoCTbI0. MiccnenosaHue
MMEno onpepeneHHble OrpaHNYeHns, KoTopble NoapobHO ykasaHbl B cTaTbe. OTBET HA MHAYKLMOHHYIO
Tepanuio ABNAETCA BaHbIM dhakTopoM, BnmsiowmM Ha BCB n OB npu neveHnn naumenTos ¢ HB rpynnei
BbICOKOIO PUCKa.

Kniouesbie cnosa: He/ipobnacToma, rpynna BbICOKOr0 PUCKa, HAYKLIMOHHAS Tepanusl, OTBET Ha Tepanmio,
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The impact of response to induction chemotherapy
on the event-free and overall survival in patients
with high-risk neuroblastoma:

a systematic review and meta-analysis

T.V. Shamanskaya, D.Yu. Kachanov, M.Ya. Yadgarov

Dmitry Rogachev National Medical Research Center of Pediatric Hematology, Oncology and Immunology of Ministry of Healthcare
of the Russian Federation, Moscow

Neuroblastoma (NB) is one of the most common embryonal tumors of childhood. About 40% of all NB patients are stratified
into the high-risk group and require multimodal therapy. The goal of induction treatment is a maximum reduction of the
primary tumor and metastases. Response to induction therapy is an important prognostic factor affecting long-term survival.
The protocol of our meta-analysis is registered in the International Prospective Register of Systematic Reviews (PROSPERO):
ID-CRD42022311162. The PubMed, Google Scholar and Cochrane Library databases were searched for relevant studies published
over the last 15 years (2007-2022). A total of 12 studies were selected for analysis where response to induction therapy was
assessed in patients with high-risk NB in accordance with the International NB Response Criteria, and an analysis of the impact
of response on overall (0S) and event-free (EFS) survival was carried out. The meta-analysis included 3431 patients: a good
response to induction therapy (complete response/very good partial response) was achieved in 1702 patients, a poor response
(partial response/mixed response/stable disease) — in 1729 patients. The patients with a good response had a 28% lower
relative risk (RR) of relapse/progression within 5 years of diagnosis compared with the patients with a poor response: RR = 0.72
(0.64 to 0.80), p-value for effect < 0.001, p-value for heterogeneity < 0.001, I? = 65%. The relative risk of death within 5 years of
diagnosis was 31% lower in the patients with a good response: RR = 0.69 (0.57 to 0.83), p-value for effect < 0.001, p-value for
heterogeneity < 0.001, I = 78%. A separate analysis of results of international cooperative groups (GPOH, COG and SIOPEN) also
revealed a statistically significant relationship between partial response/mixed response/stable disease response to induction
therapy and EFS (p < 0.001). The highest level of evidence was obtained for separate subgroups — GPOH (a moderate level of
evidence for EFS) and SIOPEN (a moderate level of evidence for EFS and 0S) — due to low clinical inconsistency (standardized
response criteria and therapy) as well as low statistical inconsistency. The study had certain limitations that are described in
detail in the article. Response to induction chemotherapy is an important factor that affects EFS and OS in patients with high-

risk NB.
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enpobnacTtoma (HB) sBnsaeTtcs camoi yacToit

3KCTpPaKkpaHWanbHOW COMUAOHOW OMyXOfbio

LeTCKOro Bo3pacTa, 3aHuMas 8% B CTPyKType
3aboneBaeMoCTM 3M10KaYeCTBEHHbIMU HOBOOBpa3oBa-
Huammu (3HO) y meteit n 15% B CTPYKType CMepTHOCTU
[1, 2]. BospacT nauMeHTOB Ha MOMEHT MOCTAHOBKM
OMarHosa, pacnpocTpaHeHHOCTb OMyX0JS1IeBOro npoLecca
(cTanus 3abonesaHus), HanMuMe MOMEKYNAPHO-TeHeTH-
UECKMX MapKepoB NEernn B OCHOBY pa3paboTKu pUcK-
afanTMpoBaHHbIX MPOTOKOMOB Tepanuu [3]. Hanbonee
C/I0XKHYIO MOArpynmny B OTHOLUEHUW TepaneBTuYe-
CKMX MOAXO[O0B M HEBNaronpusTHYIO NPU OLEHKe oTHoa-
NEHHON BbIKMBAEMOCTU COCTABMSAIOT NaLUMeHTbl rpynmbl
BbICOKOr0 pucka. HecMoTps Ha npoBefeHue MynbTu-
MOOasibHOW Tepanuu, KOTopasi BKIIOYAET UHTEHCUBHYIO
XMMWUOTEPanuio, XMPYpruyeckoe neyeHne, BbICOKO-
OO03HYI0 XMMUOTEPANMWIO C ayTONOrMYHOW TpaHCNaHTa-
LIME FeMOoMOaTUYECKMX CTBOMOBbIX KNETOK (ayTo-TICK),
fyyeByto Tepanuio, MMMyHoTepanuio, y 50% nauneHToB
pasBuBaeTCs peunans 3abonesaHus [4].

Becb 0bbem Tepanuu ans naunenTtoB ¢ HB rpynnbl
BbICOKOIO PUCKa paspefyieH Ha 3 OCHOBHbIX 3Tana:
aTan vHAayKuun (Yepepyiolimecs Kypcbl XMMUOTEPaNUK
W XMpyprudeckoe neyeHue, adpepes), atan KOHCO-
nupaumn (paavomsoTonHas Tepanus, BbICOKOAO-
3HasA xuMuoTepanusa ¢ mocnepyiouiein ayTo-TICK) u
aTan nocTKkoHconuaauwu (aucTaHuuoHHas nyuyesas
Tepanus, auddepeHUMpoBoYHas Tepanusa 13-umc-pe-
TUHOEBOM kucnoToit (13-unc-PK) u ummyHoTepanus)

[2]. KnioueBbIM 311EMEHTOM JleUeH s ABMSAEeTCA UHLYKLUM-
OHHbI 3Tar, Lenb KOTOPOro — MakCMMarbHO COKpPaTUTh
B pasMepax NepBuYHYI0 OMyX0Jib U YMEHbLUUTb Kosuye-
CTBO METAcTaTUYECKUX 0YaroB.

B HacTosiLLEee BpeMs pa3nnyHble UCCrenoBaTenbCKue
rPYnMbl BbILENSIOT HECKOMBbKO (DaKTOPOB, OKa3bIBAIOLLMX
BSIMSIHWE Ha OTAASIEHHbIA NPOrHO3 Y NMaLUMEHTOB rpynmbl
BbICOKOr0 pucKa. K H1uM oTHocAT Bonee cTapLumii Bo3pacT
Ha MOMEHT MOCTaHOBKM AMarHosa, MetactaTuyeckoe
MOpPaeHNe KOCTEN CKENeTa M KOCTHOTO MO3ra, Hamnuuume
HebnaronpuUATHbIX LMTOreHETUYECKMX MapKEPOB B TKaHM
onyxonu [5]. OTBeT Ha MHAYKUMOHHBIA 3Tan Tepanuu
SIBMSIETCS He TOJSIbKO TNaBHbIM 31IeMEHTOM ANs nepe-
Xofa K crnefyiolieMy aTany neyeHus (KoHconupauum),
HO M BasKHbIM MPOrHOCTUYECKUM (PaKTOPOM, BIIMSIOLLIM
Ha 0buyio (0B) n 6eccobbituittyio (ECB) BbixBaEMOCTb
[6]. TToHMMaHMe 3TOrO BOMPOCa MOMET fleub B OCHOBY
BblAesieHnsi NporHocTuueckn bonee HebnaronpusTHOM
MOArpYnMbl MaLMEHTOB, XapaKTepU3YIOLLENCs «MIoXMM»
OTBETOM Ha MHAYKLMIO, YTO NMO3BOSIUT ONTUMU3NPOBATb
nocneayloLme 3Tanbl feYeHus, BKNOYas UHTEHCUK-
KauMio MHOYKUMOHHOW Tepanuu, 3a cuyeT fobaBneHus
LOMOSTHUTENbBHBIX KYPCOB XMMUOTEPanuu 1 MogudmKaLmm
MOCTKOHCONMAALWMOHHON Tepanuu.

Llenb paHHOro uccnenoBaHusa — NPOBECTU CUCTEMA-
TUYECKMIA 0B30p M MeTaaHanu3 NUTepaTypHbIX AaHHbIX
Mo OLEHKe BIUAHMS OTBeTa Ha WMHAYKLWMOHHBIA 3Tan
neuenust Ha BCB n OB y naumeHToB ¢ HB rpynnbl Bbico-
KOro puCKa.
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MATEPUWAIbI U METO[bl NCCINELOBAHUA

HacTtoswee nccnenosaHue Bbino npoBeneHo B
COOTBETCTBUW C peKoMeHgauusMu KoKpaHOBCKOro
coo6LLecTBa No NPELNoYTUTESNIbHLIM 3IEMEHTaM oT4eT-
HOCTW [N1F CMCTEMaTUUeCKMX 0630pOB M MeTaaHaIM30B
(PRISMA) [7]. MpoTokon MeTaaHan1sa 3aperncTpupoBaH
B MeskayHapoAHOM MPOCMEKTUBHOM peecTpe cucTema-
Tuyeckux 063opos (PROSPERO): ID-CRD42022311162
(https://www.crd.york.ac.uk/prospero/display_record.
php?ID=CRD42022311162).

Ctparterusi noucka

CucTeMaTUUeCKUIN NMOWUCK UCCNIeR0BaHwiA, onybnu-
KOBaHHbIX 3a nocniegHue 15 net (2007-2022 rr.), 6bin
nposeneH B Basax PubMed, Google Scholar, Cochrane
Library nBymMst He3aBMCMMbIMU UccrienoBaTensmu. Mouck
OCYyLLeCTBMANCA B popMe 3anpocos; “neuroblastoma”,
“high-risk”, “chemotherapy”. KpoMme Toro, npoeoauncs
aHanM3 UCTOUHWMKOB, COAEPKALLMXCA B CMIUCKe NuTepa-
Typbl paHee oToBpaHHbIX cTaTeit (backward snowballing
method). Bbinn NpuMeHeHbl TEPMUHbI MEAMULIMHCKMX
npeaMeTHbIX pybpuk (MeSH terms).

Ot6op uccnepoBaHum

NccnepnoBaHus, nofyyeHHble M3 6a3 gaHHbIX, bbinu
HE3aBWCMMO NPOBepeHbl aBTOPaMU Ha YpOBHe 3aro-
NoBKa/aHHOTaLMK. PaccMOTpeHbl paHOOMU3MPOBaHHbIe
KOHTPONMpYeMble UCCNef0BaHUs, NMPOCMNEKTUBHbIE U
PETPOCNEKTUBHBIE KOrOPTHbIE MCCMER0BaHNS, B KOTOPbIX
nauueHTbl ¢ HB rpynnbl BbICOKOro pucKa monyyanu
Tepanuio C OLEHKOW OTBETA NOCIe 3aBEPLUEHUS MHOYK-
LIMOHHOrO 3Tana NeYyeHnsa COrnacHo MexAyHapoAHbIM
KpuTepwuaM, paspabotaHHbiM G.M. Brodeur u coasrT.
B 1993 r. [8], n ¢ pacueTom BCB 1 OB B 3aBucuMocCTy
OT oTBeTa Ha uHAyKumio. [ocne ynanennsa oybnukatos
OKOHYaTENbHOE PELLEHWE O BKITIOYEHUM B fl@HHOE uccre-
[oBaHWe ObIfo NPUHATO Ha OCHOBAHMM aHanu3a nosiHo-
TEKCTOBbIX CTaTel. Takse U3 aHanusa bblnun ynaneHol
“CcCrnenoBaHus, pesysbTaTbl KOTOPbIX MO BbITb BKIO-
YeHbl B opyrve nybnukaumm 3ToM ke Hay4yHOW rpynnbl.
PasHornacus paspeLuanmcb KOHCEHCYCOM.

[na aToro MccnepoBaHUa MCMOMb30BanUCh Criegy-
IOLLIMEe KPUTEPUM BKIIIOYEHUA: NaumeHTbl ¢ HE rpynnbl
BbICOKOr0 pucka (omucaHve KpuTepueB BKIIOYEHMS
B FPYnny BbICOKOIO PUCKa), MonydyasluMe WHOAYKLM-
OHHbIA 3Tan Tepanuu C OLEHKOM OTBeTa MOCre ero
3aBepLUEHNS B COOTBETCTBUM C KpUTEPUAMKU MeskayHa-
POLHOM CUCTEMbI OLieHKM oTeeTa [8], ¢ oueHkoi BCB u
OB B 3aBMCMMOCTM OT OTBETa Ha [laHHbIW 3Tan NeyeHus.
KpuTepumn nckrioueHus: B3pocnblie 6onbHbie (> 18 neT),
nauUmMeHTbl C UCXOAHOM Nporpeccuet (Kputepuin oTeeTa —
progressive disease), nybnupoBaHHble nybnukauuu,
paboTbl, B KOTOPbIX MCMOJIb30BASIMCh KPUTEPUK OTBETA
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Ha MHOYKUMOHHYIO Tepanuio, OTNuuHble 0T obLienpu-
HATBLIX KaTeropui, — NosHbI oTeeT (complete response,
CR), oueHb xopoLuuit YacTuuHbIi oTBeT (very good partial
response, VGPR), yacTuuHbii oTBeT (partial response,
PR), cMeluanHbiid otBeT (mixed response, MR), cTtabu-
nusaums (stable disease, SD), He npeacTasneHbl JaHHbIE
06 ncxopax nauneHToB.

M3BneuyeHne paHHbIX U OLLlEHKA UCXOA0B

OcHoBHasi uHchbopMaLms 0b nccrnenosaHum (ansaitx,
pasmep BbIOOPKK, MEPUOA BKIIOYEHUA MALMEHTOB,
KPUTEPUM BKITIOYEHUS, MPOTOKOI TEPanum, PEXUM KOHAN-
LIMOHMPOBaHUS, MPOBEAEHNE UMMYHOTEpanun, Nepuog
HabniogeHus 3a naumeHTamu), HcpopmMaumst 06 obbekTax
uccrnenosaHus (BoapacT, ctaausa no INSS (International
Neuroblastoma Staging System), HannuMe MeTacTa3os,
YMCIO MaLMEHTOB C NOKanbHbIMK CTagMAMKM 3abone-
BaHWA), UCMONb3yeMble KPUTEPUM OLEHKWU OTBETa,
ncxopbl nevenns (BCB, OB) Bbinu He3aBUCUMO M3BIe-
YeHbl ABYMSI UCCMEAoBaTENIIMM U BNOCINELCTBUM COMO-
CTaBfieHbl Opyr C OPYroM Ans NpoBepku. [epBMYHON
KOHEUHOM TOUKOW 3TOro MccrenosaHus boina BCB (noa
cobbITMeM MOHMManNM peunams, NPOrpeccmMpoBaHune 3abo-
neBaHuUsl, CMepTb WM BTOpUYHOe HOBOOGpa3oBaHue)
B TeYeHue 5 feT OT MOCTaHOBKM AnarHosa. BropuuHon
KOHEeYHOWN ToukoW siBnsinach 5-netHas OB, onpenens-
eMasl Kak BpeMsi 0T MOMEHTa MOCTAHOBKM [MarHo3a Ao
AaTbl CMEPTU UK AaTbl NocnenHero HabnoaeHns.

OLleHKa pUCKa CUCTEeMaTUUYECKOM OLLIMBKU

BHyTpeHHAs BanMAHOCTb M PUCK CUCTEMAaTUYECKOM
ownbku (bias) BKMIOUEHHbBIX UCCIEA0BaHNA OLEeHWBa-
NUCb OBYMS PELIEH3EHTaMM B COOTBETCTBUM C MOCHENHEN
Bepcueit KokpaHoBcKoro MHeTpyMerTa “ROBINS-I” (Risk
of Bias in Non-Randomised Studies of Interventions),
Tak Kak Ou3aiH aHanuaupyeMbix paboT He moppasy-
MeBasl HalMuMe paHOOMMU3aLMu MO KPUTEpPUsAM OTBeTa
Ha MHOYKUMOHHBINM aTan Tepanuu [9, 10]. PacxoxaeHus B
OLieHKax pa3peLLanucb KOHCeHCYCcoM. CucteMaTnyeckas
olumbka nybnmkaumm (publication bias), koTopas Bo3HM-
KaeT BCMEACTBME TeHAEHUMW K OnyBnmnKoBaHMIO TOMbKO
CTaTei Co CTaTUCTUUYECKM 3HAUMMbIMU Pe3ynbTaTamu
MOXET ABMSATHCA BaKHbIM MCTOYHUKOM OLLMOKM, OLeHU-
Banacb C nomotupio Tecta Jrrepa (MedCalc Statistical
Software, Bepcus 19.5.6) [11], a Takxe nyTeM Buayarb-
HOrO M3y4yeHusi BOPOHKoobpasHbix rpadukos “funnel
plot”.

CTaTMCTUYECKMNA aHanu3

[lns pacuyeToB W BU3yasiM3aLuu pesynbTaToB MeTa-
aHanu3a B BuAe NlecoBuaHbix avarpamm “forest-plot”
ncnonb3oBaH KOKpaHOBCKMIA MHCTPYMeHT “RevMan,
version 5.3" (The Nordic Cochrane Center, The
Cochrane Collaboration). HeogHopogHoCTb Mccneno-
BaHUI oLleHMBanu ¢ nomouubio Q-KkpuTepus KokpaHa,
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CTeneHb CTaTUCTUYECKON COrnacoBaHHOCTU U3Mepsiny
C MoMoLLbio KoahMLMEHTa HeOAHOPOAHOCTH (reTe-
poreHHocTu) 12. CuuTanoch, YTO 3HauMMas HEO[HO-
poaHocTb npucyTcTeyeT npu p < 0,05 u/unm 12 = 50%.
OTHocuTenbHbI puck (OP) u ero 95% RoBepuTEnbHbIA
nHtepsan ana OB n BCB 6binu paccunTaHbl Ans Kaaoro
“ccnenoBaHus MeTonoM obpaTHoi aucnepcuu (MeTos
ManTens—Xensens [12]). Onsa 0606LieHHoM oueHkn OP
MCOMb30BaNMCh 2 MoLesn: Mofesb ¢ (HMKCUPOBaHHBIMM
adpdpekTaMm (B Criyyae HU3KOW CTAaTUCTUUECKON HECo-
rnacosaHHocTV — 2 < 50%) 1 Mogesb Co CryYaiHbiMu
acpcpekTamu (KoTopas nyullie yUnTLIBAET KIIMHUYECKME
M CTaTUCTMYECKMe BapuaLum Npu CpefHeN 1 BbICOKOM
CTaTUCTMUECKOI HecornacoBaHHocTv — 12 > 50% u/unm
p < 0,05). CtatucTMyecKas sHaumMocTb (p-value) bbina
ycTaHoBneHa Ha yposHe 0,05 ans npoBepku runoTes.

AHanus yyBCTBUTENBHOCTH

AHanua 4yyBCTBWUTENIBHOCTW MPOBOAWIICHA NYyTEM
BbINOMTHEHUST LOMOJSIHUTENbHbIX CPaBHEHUA MO BCEM
KOHEeUYHbIM TOYKaM UCCIeLoBaHUA OTAeNbHO Ans paboT
Hemeukoro negmaTpuyeckoro obLiecTsa OHKOMOroB U
remaTonoroe (Germany Society of Paediatric Oncology
and Haematology (Gesellschaft fur Padiatrische
Onkologie und Hamatologie), GPOH), CesepoamMepu-
KaHCKOW IETCKOW OHKomorudeckoi rpynnsl (Children's
Oncology Group, COG) u Esponeiickoit rpynnbl mo
nsyyenuio un neyeHmio HB6 (International Society of
Paediatric Oncology European Neuroblastoma Research
Network, SIOPEN), a Takxe nyTeM nocrefoBaTesibHoro
y#aneHus Kayxgoro MccrefoBaHuns U NOBTOPHOIO aHanunaa
ocTaBLerocsi Habopa paHHbIX. Kpome Toro, B aHanuse
UyBCTBUTESILHOCTM BbIIM OTOENBEHO PACCMOTPEHD! Pe3yrb-
TaTbl UICCNENOBAHUI C HUSKUM WUIIM YMEPEHHBIM PUCKOM
cucTeMaTtudeckoit owmbku (Hi-QOL-uccnenosaHus). B
HEKOTOPbIX UCCMEeNOoBaHUAX LOMNOMHUTENBHO BbIAENANNCH
KOrOpTbl MaLUMEHTOB, MOMYYaBLLKX PA3NMYHYI0 Tepanuio.

OueHKa KauecTBa fOKa3aTenbCTB

Cuctematuueckuit nogxon GRADE (Grading of
Recommendations Assessment, Development and
Evaluation) ucnonb3oBaH ANs OLEHKM KauecTBa AOKa-
3aTeNbCTB MO BCEM KOHEYHbIM TOUYKAM UCCMEefoBaHus
[13]. B cooTBeTCTBMM C peKoMeHaaLnsamMu, 6a3oBsbli
YPOBEHb [OKA3aTeNbCTB 41151 CUTYyaLMW OLEHKN BIINAHMS
0TBETa Ha MHOYKLMOHHbIA 3Tan Tepanuu Ha usydyaemble
ucxonbl ABnseTcs BbicokuM [14]. [1Ba aBTOpa HacTos-
wero ob3opa paboTtanu He3aBMCUMO ApYr OT Apyra Ans
OLIEHKM KauyecTBa QOKa3aTenbCTB, pasHornacus paspe-
LLIANMUCb Ha OCHOBE KOHCEHCYCa.

PE3YJIbTATbl UCCJTIEAOBAHUA

B xope mepBoHauyanbHOro noucka 6eino obHapy-
®eHo 2553 nybnukauumn — 903 B base PubMed 1 1650 B

6asax Google Scholar n Cochrane Library, n3 kotopbix
102 no 3aronoBkaM cTaTen Mornv bbl COOTBETCTBOBATb
KPUTEPUAM BKIOUYEHUSA/UCKIIOUEHUS HACTOALLEro MeTa-
aHarnusa. Yactb uccrnenosanuii (72 ctatbi) noaseprimch
MOMHOTEKCTOBOMY aHanmay, Tak Kak OTBET Ha MHAYKLM-
OHHYyI0 Tepanuio 1 ero BnusHne Ha bCB n OB He ny6nu-
KoBanuch B abcTpakTe M Bbiin yKasaHbl B TEKCTE CTaTby,
KpoMe Toro, TpeboBancs TwaTenbHbI aHanua nybnu-
Kalui Ha COOTBETCTBME AaHHbIX KPUTEPUAM BKIIOYEHUS
B MCClleioBaHMe, ONUCaHHbIM Bbille. [1py NpouTeHuu
MOSTHOTEKCTOBLIX CTaTeN Bbln NCKNIoYeHbl paboTsl, rae
OLleHKa 0TBETa Ha MHOYKLUMIO Dblfla OTIIMYHOM OT KpuTe-
pues G.M. Brodeur (1993) [8], naHHble nccnenosaHuit
Mornu bbITb BKNIOYEHBI B fipyrne paboTsl, BOLEALME B
MeTaaHanus (B yacTHocTH, uccnenosaHve J.R. Park u
coasT, 2009) [15]. B utore B MeTaaHanus bbinu BKIO-
yeHbl 12 NOMHOTEKCTOBLIX CTaTeM, 0nybrnMKoBaHHbIX B
nepwop ¢ asrycta 2007 r. no gekabpb 2020 r. bnok-
cxeMa, unnicTpupylowasa npouecc otbopa mccneno-
BaHWI, NpeAcTaBfieHa Ha pucyHke 1. XapaKTepucTuku
BKJTIOYEHHbIX UCCIef0BaHW NpuBeneHbl B Tabrmue 1.

Takum obpasoMm, B MeTaaHanus 6bin BKMAOYEH
3431 nauMeHT: XOPOLUMIA OTBET Ha MHOYKLUMOHHBIN 3Tan
tepanuu (CR/VGPR) pocturHyT y 1702 605bHbIX, N70X0M
oteeT (PR/MR/SD) — y 1729. Cpean 12 BKIIIOUEHHbIX
paboT 4 uMenn an3anH paHLOMWU3MPOBAHHOIO KOHTPOSIN-
pyeMoro uccneposanus. AHanuaupyemsie nybnukaumm
BkMoYanu pabotbl rpynnel GPOH — nonynsaumoHHbie
AaHHble MO fleyeHnio nauneHTos ¢ Hb no npoTokonam
NB79-2004 n paHnoOMU3UPOBaHHOE MCCMEf0BaHue
2 pPexUMOB UHAYKLMOHHON Tepanuu (cTaHpapTHbIN —
kypcbl Ne5/Neé u uccnepyeMbit — ¢ pobasneHueM
2 KypcoB TonoTekaHa/unknodgocthammaa/atonosnaa)
MpW y4yacTuM He TONbKO KIUHWK ["epmaHuun, Ho u LLiBen-
Lapuu; 2 paHLOMMU3MPOBaHHbLIX UCCIeAoBaHWs Fpynmbl
SIOPEN no oueHKe peXxnMoB MHOYKLUMOHHOW Tepanuu
(cTaHmapTHbIn OPEC/COJEC u rapid COJEC) u ponu
UMMYyHOTEpanun AuHyTykcuMabom beta; 1 paHpo-
MusupoBaHHoe uccneposaHve COG — K.K. Matthay,
Knaccuueckyto paboty N. Pinto (2019) kak ocHoy no
OLleHKe ponu MHAOYKUMOHHOM Tepanuu Ha BCB u OB;
a Takxe bonee ManouucrieHHble MUCCllefoBaHUA U3
Kutas, Kopen, AnoHuun, Utanum, GUHNAHOMKU, KOTOpbIE
MCMOMb30BanM B KauyeCcTBE WMHAOYKLUMOHHbIX PEXVMMOB
CXEMbI, NMPEAJIOXKEHHbIE KPYMHLIMU MEXAYHAPOAHbIMM
rpynnamu (Hanpumep, SIOPEN) unu HaumoHarnbHble
npoToKONbl Tepanuu. [ns Kaxporo uccrnepoBaHus
YKa3aHo He TOfbKo 0bLlee YACNO NaUMEHTOB U YACIO
B0/IbHbIX C MOKANbHBIMU CTAAUAMU, YTO NOTEHUMANbHO
MOr0 MOBAMATL Ha YMCNO BOonbHbIX, gocTurwmnx CR/
VGPR, HO 1 0TAENbHO NpUBEOEHbI XapaKTep U PeXUMbI
Bbicokopo3Hon [1XT, ucnonb3oBaHMe MMMYHOTe-
panuu Ha 3Tane NOCTKOHCOMMAALMM, YTO TaKsKe MOrso
BHECTW BKNaf B u3MeHeHue nokasatenen BCB n OB
(rabnmua 1).
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Tabnuvua 1
XapaKTepMCTVIKa I/ICCﬂeJJ,OBaHMVI, BKIMIOYEHHbIX B MeTaaHalnns
Table 1
Characteristics of the studies included in the meta-analysis
Ne AsTop, ron Mepvon n xapakTep KpuTepuu Bkniouenmns Yucno Maum- Pexum koHpu- WUmmy-  Tepuopn
ny6nukaumm, nccneaoBaHus B FPYnny BbICOKOro BKJTIOYEHHBIX €HTbI C  LMOHMPOBaHMA HoTepa- Habnio-
cTpaHa/ Time frame and type of pucka nau1eHToB nokanb-  Conditioning nus neHus
HayuHas rpynna, the study Inclusion criteria for the B rpynny HbIMK regimen Immuno-  (Megma-
KypHan high-risk group BbICOKOrO pUCKa  CTa- therapy Ha)
Author, year Number of AVAMKU Follow-
of publication, patients included  (INSS: up time
country/research in the high-risk 1,2, 3) (median)
group/ journal group Patients
with
local
disease
(INSS
stages 1,
2,3)
1 2 3 4 5 6 7 8 9
1 F. Berthold, 2004-2016rr. Bospact 1-21 rog Bcero 536. 27 CEM/TreoMEL/ Het 3,3 roga
2020, GPOH, OTKpbITOE, ¢ 4-i ctapuen B ananua BuMEL/ None 3.3 years
Annals of MYNbTULIEHTPOBOE, He3aBMCUMO OT BbI)XMBAEMOCTMN TMoTena u
Oncology NPOCMNEKTUBHOE cTatyca reHa MYCN; BKJTIOYEHbI 348 mendpanaH/
[16] paHOOMU3MPOBaHHOE craguu 1-3/4S ¢ Total number of TaHLeMHas
KOHTpOnupyemoe aMnnndmKaumen reHa patients: 536 TICK
“ccnenoBaHme. MYCN v Bo3pacT ot . 3‘18dpa(;'?”tt§ CEM/TreoMEL/
CraHpapTHas MHOyKuMs 6 Mecsiues fo 21 roga S'Srcvi%a‘far']gl S?S BuMEL/thiotepa
NPOTWB MHAYKLMU C Age: 1-21 years, stage 4 Y and [jne{pn%%?/
[0baBreHneM 2 Kypcos  neuroblastoma regardless tandem
C TONOTEKaHOM of the MYCN status;
2004-2016 stage 1-3/4S with MYCN
An open-label multicenter cnalifestion, ces
e : ’ 6 months — 21 years
prospective randomized
controlled study.
Standard induction
vs induction with two
additional cycles with
topotecan
2 F. Berthold, 1979-2015 rr. Craaus 4, BospacT Bcero 1139 He PasHble Het/na H/m
2017, GPOH, MonynsunoHHoe 12-18 mecsues. Total number of  Bkntoua- PEXUMBI None/yes N/a
Paediatric Drugs uccnefoBaHue Tliobas cTagusa n patients: 1139 NUCb  BbICOKOJ03HOM
[17] NB79-NB2004 NI0BOV BO3PACT NB79 - 72, ~ Not NXT
1979-2015. nauneHTa Npu Hanuuum NB82 - 70, included Various
A population-based study aMI'IJ'IMCbVIKaLI.MI/I reHa NB85 — 122, regimens of
(NB79-NB2004) MYCN (kpuTepun NB-90 - 277, high-dose
MO HECKOSbKO NB97 — 280, chemotherapy
oTnmMyaTbCA NB2004 - 318
B Pa3nnYHbIX
npoToKosax)
Stage 4, age: 12-18
months. Any stage and
any age in case of MYCN-
amplified tumors (the
criteria may slightly differ
from protocol to protocol)

3 L. Moreno, 1990-1999 rr. CrapLue 12 mecsiues, Bcero 262 He Bbicokue f03bl Het 12,4 ropa
2018, European MHTepBeHLUMOHHOE, MeTacTaTuyeckas Hb (vHdpopMaums  Bkiloua-  MendpanaHa None  12.4years
Neuroblastoma paHAOMU3NPOBaHHOE (M (INRG)) 06 oTBeTe Ha nmcb High doses of
Study Group 5, nccneposaHme (2 Age 2 12 months, WHpyKUMOHHYlo  Not melphalan
Pediatric Blood PEXMMa MHAYKLMY: metastatic NB (M (INRG))  tepanuio Geina  included

Cancer [18] standard OPEC/COJEC [OCTYrHa Ans
npotue rapid COJEC) 170 nauueHToB)
1990-1999. Total number
An interventional of patients: 262
randomized study (2 (information
induction regimens: on response to
standard OPEC/COJEC vs induction therapy
rapid COJEC) was only available
for 170 patients)
4 R. Ladenstein, 2002-2013 rr. Ctapms 4 no INSS, McTopuueckuit 92 BuMel/CEM La (- 5,8roma
2020, MHTepHaumMoHanbHoe, so3pact 1-20 net KoHTponb 2002— HYTyK- 5.8 years
SIOPEN, Cancers  paHBOMM3MpOBaHHOE, 1 cTaguu 2-3 no 2009 rr. (6e3 cumab
[19] OTKpbITOE INSS npu Hannuum MMMYHO- 6eTa)
“ccnenoBaHve. amMnIndmKaLmm rexa Tepanuu) — Yes (dinu-
MMmMyHoTepanus 466, rpynna c tuximab
W KOHTPOMb C INSS stagg l‘,l\isaéqeitPZO VMMYHOTe- beta)
MCTOPUYECKO rpynnoin  Years. an SELEE anuei — 378
p2002—201§,y 2-3 in case of MYCN- Hipstorical controls
An international amplified tumors 2002-2009
randomized open-label (without
study. Immunotherapy and immunotherapy) —

comparison with historical
controls

466, patients
who received
immunotherapy —
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1 2 3 4 5 6 7 8 9
5 J. Feng, 2003-2019 rr. CrapLue 18 Mecsiues 24 naumeHTa H/0 CEM/BuMel/  [a (au- 13
2020, China, PeTpocnekTvBHoe, ¢ 4-in cTapuen no 24 patients N/a MendpanaH HYTYK-  MecsLeB
Pediatric O[IHOLIEHTPOBOE INSS unu niobas CEM/BuMel/  cumabum 13 months
Investigation [20] nccrnenosaHme cTanus npu Hanuuum melphalan 3F8)
(Haykums No7 v rapid — aMnnMdoMKaummn reHa Yes (dinu-
COJEC MYCN tuximab
2003-2019. Age > 18 months, INSS and 3F8)
A retrospective single- stage 4; or any stage in
center study (induction case of MYCN-amplified
therapy No7 or rapid COJEC) tumors
6 N. Pinto, 2001-2015 rr. Cxema cTpaTudomkaLmm Bcero 1315 164 BuMel/CEM Het H/n
2019, COG, MccnepoBanus A3973, o rpynnam pu1cka, (1242 None N/a
European ANBLO0532 n ANBL12P1  paspaboTaHHas COG MOABEPrHYTbI
Journal of (6 MHBYKUMOHHbIX (KpuTEPKM YKa3aHbI oLieHKe OTBeTa
Cancer umknos MXT) LNS1 KQsKOoro Ha VHAYKLUMIO)
[6] ( ANBLO2P1 1ccrnenoBaHms Ha]\ Tot?_l m;mti%rlgf
5 MHOYKLMOHHbIX clinicaltrials.gov. patients:
uMK,}./OB MXT) COG risk stratiﬁgation (1242 patients had
2001-2015. schema their response to
Studies A3973, ANBLO532  (criteria used in each of  induction therapy
and ANBL12P1 (6 induction  the studies can be found assessed)
chemotherapy Cyc{es] at clinicaltrials.gov]
ANBLO2P1 (5 induction
chemotherapy cycles)
7 T.N. Trahair, 1985-2003 rr. Cragvu 4/4S n 40 nauneHToB 2 VAMP-TOT, Het 4,6 ropa
2007, Australia, PeTpocnekTusHoe 3 no INSS, Hanuuve/ 40 patients CEM, TEC None 4.6 years
Bone Marrow nccnenosaHue OTCyTCTBME
Transplantation (paanuuHble pesuMbl aMnIndmKaLmm reHa
[21] nHRyKumm — OPEC,
npoTokos Ne6 (7 uvkros S Il;IhSS stages 4;4’;‘ and
, the presence/absence
MH?%%%V_WZI)OIS%W] of MYPCN amplification
A retrospective study
(various induction
regimens: OPEC,
protocol Ne6 (7 induction
chemotherapy cycles) and
others)
8 F. Yamazaki, 2002-2012 rr. Crapus 4, BospacT 41 naumeHt 2 Tuotena/ Het 9,2 rona
2020, Japan, PeTpocnekTusHoe cTaple 18 Mecsues 41 patients MendanaH None 9.2 years
Pediatric Blood & (5 KypcoB HAYKUMM MO 6e3 amnnudpurkaLmm Thiotepa/
Cancer [22] npotokosy JN-H-07) reHa MYCN u melphalan
2002-2012. cTtagmm 2, 3, 4,4S ¢
A retrospective study (5 aMnnucrKaLmeit rena
induction cycles according MYCN y nauneHTos
to the JN-H-07 protocol) fio6oro Bo3pacTa
MYCN-non-amplified
tumors, stage 4, age
> 18 months; and MYCN-
amplified tumors, stages
2,3, 4,4S, any age
9  JW. Lee, 2017, 2009-2013 rr. Crapwe 12 mecsiueB 54 nauneHTa 2 TaHoeMHasn la 65
Korea, Journal lpocnekTneHoe c 4- cTapmneii n 54 patients TICK + Yes MecsiLieB
of Hematology & HepaHmoMu3upoBaHHOE niobasn cTagus ¢ 1¥1-MUBI- 65 months
Oncology [23]  uccnenosaHue. leBste  amMnnudmKaumeit reHa Tepanws.
LIMKITOB MHAYKLMOHHOM YCN PesknMbl
MXT no npotokony SMC  Stage 4 in patients > 12 BbICOKO03HOM
NB-2009 (CEDC + ICE) months old; or MYCN- MXT - CEC,
2009-2013. amplified tumors of any TnoTena/
A prospective non- stage Menchana
randomized study. Nine Tandem HSCT +
cycles of induction 31-MIBG
chemotherapy in therapy.
accordance with the SMC High-dose
NB-2009 protocol (CEDC chemotherapy
+ICE) regimens:
CEC, thiotepa/
melphalan
10  M.A. Deloris, 2001-2009 rr. Crapwe 12 mMecsiueB 41 naumeHT i3 Bycynbdan/ Het 41 Mecsy,
2012, Italy, OTKpbITOE OAHOLEHTOBOE ¢ 4- cTapmeit no 41 patients L-PAM, None 41 months
Anticancer nccnenoBaHue. INSS v niobas cTapgus ETC
Research JlokarnbHbI NpoToKoT, no INSS ¢ Hanuuem Busulfan/L-PAM,
[24] WHAYKUMS: 4 uMKna — amMnIndrKaumMm reqa

TOMOTEKaH,
umknodoccamug,
ndocchamua,
kapbonnatuH n
3ToMNo3nA
2001-2009.

An open-label single-
center study. A local
protocol, induction: 4
cycles — topotecan,
cyclophosphamide,
ifosfamide, carboplatin and
etoposide

Age > 12 months, INSS
stage 4; or MYCN-
amplified tumors of any
stage
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11  K.K. Matthay, 1991-1996 rr. Crapwe 12 mecauesc 539 naumeHToB 86 CEM/TOT Het H/m
2009, PaHpommanpoBaHHoe 4-in ctapmei no INSS, 539 patients CEM/TBI None N/a
COG, Journal of nccnefoBaHue noKasbHble CTapum
Clinical Oncology (ayTo-TICK mpotvs C OfHUM Ui
[25] npoposiskeHus MXT, HECKOMbKUMU 13
AN NaLUEHTOB, cneayioLmx hakTopos:
3aBEPLUMBLLMX amnnudpukaumna MYCN,
KoHconupaumio, — 6 ypOBeHb heppuTuHa 2
Kypcos 13-uuc-PK vnnm 143 Hr/mn,
6e3 Tepanum), HebnaronpuaTHasa
npotokon CCG-3891: 5 rucronorus, 4-a
LIMKIOB MHOYKUMOHHOW  cTapumsa fo 12 mecsiLes
Tepanumn C HanmumeMm
1991-1996. anMnudmkauum MYCN
A randomized study Age > 12 months, INSS
(autologous HSCT stage 4; local stages
vs chemotherapy and one or more of the
continuation; patients who  following factors: MYCN
completed consolidation: é amplification, ferritin
cycles of 13-cis-RA or no levels > 143 ng/ml,
further therapy), the CCG- unfavorable histology;
3891 protocol: 5 induction ~ MYCN-amplified tumors,
chemotherapy cycles stage 4, age < 12 months
12 U.M. Saarinen- 1995-2010 rr. Knaccudomkauus INSS 36 naumeHTos 6 1991~ Het H/n
Pihkala, 2012, OnHoueHTpoBoe INSS classification 36 patients 1996 rr. — None N/a
Finland, nuccnenoeaHue PEM + TOT.
Pediatr Blood (oauHouHas, TaHLeMHas 1997-
Cancer ¥ TpoitHas ayTo-TICK) 2010 rr. -
[26] MHOyKUMOHHas Tepanus: merndhanaH,
1995-2001 rr. — TaHIeMHas
umknodocdamug + TrCK -
nakapbasuH + MendpanaH (1)
BUHKPUCTUH U 1 aTONO3MA,
LMCNnaThH n kapbonnatuH
LOKCOpYbMLIMH; 1 TMoTena
20022010 rr. — (1), TpoitHas
BUHKPUCTUH + CK -
3TOMO3UA + UMCNIaTUH MendanaH
1 BUHKPUCTUH + (1), atonosug,

LOKCOpYBULIMH +
umknodocchammua
1995-2010.

A single-center study
(single, tandem or triple
autologous HSCT)
Induction therapy: 1995-

2001 - cyclophosphamide +

dacarbazine + vincristine
and cisplatin and
doxorubicin;
2002-2010 - vincristine +
etoposide + cisplatin and
vincristine + doxorubicin +
cyclophosphamide

kapbonnaTuH un
Trotena (Il) n
PEM + TOT (Ill)
1991-1996 —
PEM + TBI.
1997-2010 -
melphalan,
tandem HSCT —
melphalan (1)
and etoposide,
carboplatin and
thiotepa (II),
triple HSCT -
melphalan
(1), etoposide,
carboplatin and
thiotepa (Il) and
PEM + TBI (IIl)
1991-1996 -
PEM + TBI

lMpumeyanne. MXT — nonmxummnoTtepanus, TI'CK — TpaHcnnaHTaums reMonoaTM4YeCcKnx cTBos10BbIX k1eTok, TOT — ToTanbHoe obnyyenne Tena, BuMel — bycynbghaH
n mencpanaH, CEM — kapbonnatuH, atono3ua, mengpanaH, CEC — kapbonnatuH, atonosua, unknogocgpamma;, CEDC — umcnnatuH, aTonosua, LOKCOPYOULMH,
umknogpocgpamma; ETC — atonosua, Tmotena u umkrnogpocchamua, ICE — ncpoccpamun, kapbonnatun u atonosua,; L-PAM — mencpanan; PEM — uncnnatuH, atonosus,
mencpanaH, TCE — Tnotena, atonosua, umkcrogocgamma, VAMP — yucnnatuH, TeHUno3ns, ROKCOPYBULIMH, MenghanaH.

Notes. GPOH — the German Society for Paediatric Oncology and Haematology: HSCT — hematopoietic stem cell transplantation; TBI — total body irradiation; 13-cis-RA — 13-cis-retinoic
acid; BuMel - busulfan and melphalan; CEM - carboplatin, etoposide, melphalan; CEC - carboplatin, etoposide, cyclophosphamide; CEDC — cisplatin, etoposide, doxorubicin,
cyclophosphamide; COG — Children’s Oncology Group; ETC - etoposide, thiotepa u cyclophosphamide; ICE - ifosfamide, carboplatin and etoposide; L-PAM — melphalan; PEM - cisplatin,
etoposide, melphalan; TCE — thiotepa, etoposide, cyclophosphamide; SIOPEN — the International Society of Paediatric Oncology Europe Neuroblastoma Group; VAMP - cisplatin,
teniposide, doxorubicin, melphalan.

OueHka KayecTBa MCCreLOBaHUI MoKasana, 4Yto

HEKoTopas MX YacTb Obifia MoABEpsKeHa BbICOKOMY/
KPUTUYECKOMY PUCKY CUCTEMATUUYECKON OLIMNDKM
(4 uccneposaHua), octanbHble paboTbl OTHOCUIIUCH K
rpynne UCCrnenoBaHuii BbICOKOro KavecTsa (Hi-QOL) ¢
HW3KWMM/YMEpEHHbIM PUCKOM CUCTEMATUUYECKOM OLLIMOKM
(bias) (pucyHok 2).

Ha pucyHke 3 npepnctaBneHa guvarpamma “forest-
plot”: MeTaaHanus 12 uccnegosaHuit (15 koropr,
3431 nauueHT), B KOTOpPbIX oueHMBanacb bCB nauu-
eHTOB ¢ HB rpynnbl BbICOKOr0 pUCKa B 3aBUCUMOCTM OT
OTBETa Ha MHAOYKUMOHHbIA 3Tan Tepanuu. o pesynb-
TaTaM MeTaaHanu3a YCTaHOBEHO, YTO MaLUWEeHTbl C
xopolunm oteeToM (CR/VGPR) uMenun Ha 28% MeHbLunit
OTHOCUTenbHbIA puck (OP) HebBnaronpusaTHOro ucxopa
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B TeueHue 5 neT oT MOMeHTa NOCTaHOBKM AMarHosa B
cpaBHeHu ¢ BorbHbIMM ¢ nnoxuM oTeeToM (PR/MR/SD):
OP = 0,72 (ot 0,64 o 0,80), p-3HaueHure ons sacpchexTa
< 0,001, p-3HaueHue pna HeopHopopHocTu < 0,001,
12 = 65% (pucyHok 3, Tabrmua 2).

Puck cncteMatnyeckom owmbku nybnmnkaumm He 6bin
cTaTucTMUeckn sHaumm (p = 0,086), ogHako Habriona-
eTcs CMelLeHne Ha BopoHKooBpasHoM rpadouke “funnel
plot” (pucyHox 4A).

B aHanuse 4yBCTBWUTENbHOCTW MOMYYEHHbIN
pe3ynbTaT OCTaBasiCs HEM3MEHHbIM MpW NOCMenoBa-
TENbHOM WUCKMIOYEHUN uccneposaHunit. AHanus pabor
rpynn GPOH, COG v SIOPEN (p < 0,001) Takske BbisiBUN
CTATUCTUYECKM 3HAUMMYIO CBSI3b OTBETA HA MHAYK-
LIMOHHbIA 3Tan Tepanun ¢ BCB (rabnuua 2), npuyem
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PucyHok 1

Brnok-cxema npouecca otbopa UcCrnenoBaHWin B cMCTEMaTUYeCKMii 0630p M MeTaaHanus s OLEHKW BIUAHWA OTBETA
Ha MHOYKLUMOHHbIV 3Tan Tepanuu y nauneHTos ¢ HB rpynnbl Bbicokoro pucka Ha OB n 5CB

MWBI™ — meTaiiopbeH3nnryaHuanH
Figure 1

A flowchart showing an algorithm for the selection of studies for a systematic review and meta-analysis aiming to assess
the impact of response to induction therapy on the overall (0S) and event-free (EFS) survival in patients with high-risk

neuroblastoma (NB)
MIBG — meta-iodobenzylguanidine

KonnuecTtBo paboT, obHapyskeHHbIX B 6a3ax faHHbIX:

Total number of records found in the databases:
* PubMed - 903
» Google Scholar & Cochrane Library — 1650

Y

Ypnanexve nybnvkatos (no saronoskam):
Removal of duplicates (based on their title):
OTtobpaHo 102 yHWKanbHble CTaTbn

A total of 102 unique articles were selected

V

30 nccnenoBaHuiA, KPUTEPUN UCKITIOYEHUA:
30 studies, exclusion criteria:

* OueHKa 0TBETa He NPOBOAMIACH UMK MPOBOANITACH TOSbKO
C UCMNOsb30BaHWeM cLUMHTUrpachum ¢ 2-MUBI (B ToM uncne
MOJTYKOSIMYECTBEHHAs OLEHKa), MO3UTPOHHO-3MUCCUOHHOW TOMOrpaduu,
COBMELLIEHHOM C KOMMbloTepHoi ToMorpadiveit ¢ *¥F-DOPA
« Response was not evaluated or was assessed using only '#I-MIBG scintigraphy
(including a semi-quantitative assessment), **F-DOPA positron emission
tomography/computed tomography
» OnncaHne cepumn KNMHUYECKMX Cryyaes
» Case series
+ OueHKa TOMNbKO OTAANEHHbIX NOBOYHbLIX 3chHeKTOB Tepanum
« Only late side effects of therapy were assessed
» OuEeHKa pPorn XMPYPruyeckoro neyeHus
» Assessment of the role of surgery

AHanu3 nonHOTEKCTOBbLIX CTaTeN:

Analysis of full-text articles:
lpoaHanuanpoBaH NoMHbIA TEKCT 72 cTaTei
72 full-text articles were analyzed

%.
.

Y

12 peTpoCneKTMBHbIX, MPOCMEKTUBHbIX
PaHOOMU3MPOBAHHBIX U HEPaHAOMU3NPOBaHHbIX
MCCMEeNOBaHW BKIIIOYEHO B MeTaaHanms

12 retrospective, prospective, randomized and non-

randomized studies were included in the meta-analysis l

PucyHok 2

AHanus KayecTBa BKIIOYEHHbIX B MeTa-
aHanus uccnefoBaHuii — OLLEHKa pUCKa
cucTeMaTuueckoit owmbkm (bias) no
LOMEHaM C Ucnosib3oBaHueM Kokpa-
HOBCKOro MHcTpyMeHTa “ROBINS-I tool”
MpeacTaBneHHbIN PUCYHOK MAMIOCTPUPYET
pacnpefeneHu1e OLEHOK prcKa cucTeMa-
TUYECKOM OLIMOKM ANS UCCrenoBaHuin no
0TOeMbHbIM LOMEeHaM, KOTopble NoTeHLM-
arbHO MOryT BMUSATL Ha KaYeCTBO UCCIEno-
BaHusi. OLEHUBANUCh BNUSHUE HEYUTEHHbIX
(haKTOpOB, NOTEHUMASIBHO BIIUSIOLLMX Ha
“3yyaeMyio KoHeuHyio Touky (D1), Hanm-
une NPeaB3ATOCTH B 0TOOPE NaLMEHTOB B
uccnenosanve (D2), BO3MOsKHas Npensss-
TOCTb Npy Knaccudomkauuu rpynn (D3) v
NPeaB3sATOCTb B HA3HAYEHUU OnpeneneHHbIX
BMELLaTEeSbCTB NauMeHTaM pasfinuHbIX
rpynn (D4), nponyckw B gaHHbix (D5),
HeCTaHLapTU30BaHHas U HeoBbEeKTUBHasA
OLIeHKA KOHEYHbIX TOUEK B UCCIIELyeMbIX
rpynnax (D6) u nsbuparesnbHoe npencTas-
nexve pesynbratos (D7)

Figure 2

Quality assessment of the studies included
in the meta-analysis: the risk of bias was
assessed within specified domains using
the Cochrane ROBINS-| tool

The plot shows the distribution of risk-of-bias
assessments within each bias domain which
could potentially influence the quality of the
study. We evaluated the impact of unaddressed
factors that can influence the endpoints of
interest (D1), bias in selection of participants
into the study (D2), bias in classification of
interventions (D3) and bias due to deviations
from intended interventions (D4), bias due to
missing data (D5), a non-standardized and non-
objective assessment of outcome measures in
the studied groups (D6) and selective reporting
of the results (D7)

60 uccnepoBaHuii LOMOSIHUTESNIBHO UCKJTIOUEHbI M3 aHanu3a:
60 articles also excluded from the analysis
* He npoBoamnack oLeHKa 0TBETa Ha MHAYKLMOHHBIN 3Tamn NeYeHnst unm
Fcnon}bsoaanmcn; KpWUTEPUM OLIEHKM O0TBETa, 0TIMYHble oT G.M. Brodeur
1993
* Response to induction therapy was not assessed or the authors used response
criteria other than those by G.M. Brodeur (1993)
. I'Iposop,mnact: OLIeHKa 0TBeTa Ha MHAOYKUMIO, HO He NpoBOAuNach OueHKka
BJIMSIHUSA OTBETA Ha MHAyKuUMio Ha BCB 1 OB
* Response to induction therapy was assessed but the impact of the response to
induction therapy on the EFS and OS was not evaluated
» CTaTbu, pesynbTaTbl KOTOPbIX BblIN BKITIOYEHBI B IpYrye UCCefoBaHus,
BOLLeLLINE B JaHHbIN MeTaaHanus
« Findings were already reported in other studies included in the meta-analysis
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PucyHok 3

IOnarpamma “forest-plot” 1 paHHble MeTaaHanusa 5-netHeit ECB y nauueHToB ¢ HB rpynnbl BbICOKOro pUcka ¢ Xopo-
wmm (CR/VGPR) 1 nnoxum (PR/MR/SD) 0TBETOM Ha MHAYKLMOHHbIA 3Tan Tepanuiu

"pachuk 0T06pa>+<aeT nccnenoBaHue, pasmep BbIbopku 1 uncno ncxonos, OP, noBepuUTENbHbIN WHTepBan (OW) n 3HaueHue p.
KBappaT, noka3aHHbI ANst Kas[oro UCCrefoBanus, npenctasnseT coboi OP ons oTAenbHbIX UCMbITaHWIA, @ COOTBETCTBYIOLLAS
rOpu3oHTanbHas nMHuA — ero 95% M. Pomb — ato 0bbeaunHeHHbIn OP ans Bcex MCCnenoBaHui, ero ropusoHTans otpaxaet AN
KBappaTbl pa3HOro pasmepa yKasblBaloT Ha BEC OTAENbHbIX UCMbITaHUI B aHanu3e ¢ y4eToM pasmepa BbIBOPKM 1 YMcna UCXOLOoB

Figure 3

A forest plot and meta-analysis of 5-year EFS data in high-risk NB patients who demonstrated good (complete response (CR)/
very good partial response (VGPR)) and poor (partial response (PR)/mixed response (MR)/ stable disease (SD)) response to
induction therapy. Hi-QOL are studies with low or moderate risk of bias

The plot displays the names of the included studies, as well as sample size, the number of outcomes, relative risk (RR), confidence interval
(CI), and p-value for each of the studies. The squares represent the RR for the individual studies, and the corresponding horizontal lines
represent the 95% confidence intervals. The pooled RR for all of the studies is shown as a diamond; the width of the diamond indicates the CI.
The size of the square reflects the weight of the study in the analysis which depends on the study sample size and the number of outcomes
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HambonbLumii achdekT Habiopgancsa B NoLrpynne uccne-
nosaHuit COG (cHuskeHne OP — 30%). Mpu paccMoTpeHnu
TOJIbKO WCCINEAOBaHUA C HU3KUM/YMEpeHHbIM PUCKOM
CMCTEMATMYECKOMN OLLUMOKM pesynbTaT TakKe ocTaBascs
CTaTUCTUYECKM 3HauMMbIM (p = 0,02).

0bbennHeHHbIN aHanu3 paHHbix 10 nccnegosaHuii
(11 roropTt, 2998 naumeHTOB) Nokasas, uTo y BGOMbHbIX
¢ xopolumm oteeToM (CR/VGPR) Ha MHAYKUMOHHbIA 3Tan
Tepanuu puck neTanbHOro Mcxopa B TeyeHue 5 net
OT NOCTaHOBKM AuarHosa bbin Ha 31% Huxke B cpas-
HEHUM C mauMeHTamu ¢ nnoxum oteetoM (PR/MR/SD):

Bornpock! reMaTonorin/OHKONOM M 1 MMMYHONATOMOM VM B NeanaTpim
2022 | Tom 21 | Ne 2 | 141-156

OP = 0,69 (ot 0,57 no 0,83); p-sHauenure ans adpcpexTa
< 0,001, p-3HauyeHne ona HeogHopogHocTh < 0,001,
2= 78%; pucyHok 5, Tabrmua 2). PUCK CUCTEMATUUECKOM
owmbkM nybnukauum He Bbin CTAaTUCTUYECKM 3HAYMMBIM
(pucyHok 4b). B aHanu3e 4yBCTBUTENIBHOCTY NOSTyUYEHHBIN
pesynbTaT SBNACA YCTOMUMBBLIM 1 Bbin NoaTBEPKAEH BO
Bcex cybaHanusax: rpynna GPOH (p = 0,02), rpynna COG
(p < 0,001) n rpynna SIOPEN (p < 0,001). HanbonbLuwit
adpdpexT Habnwopanca B noarpynne COG (cHuskeHue
OP - 51%), HauMeHbLIMIA — B MOArpymnmne UCCenoBaHuit
GPOH (cHuskerne OP — 13%). Mpu paccMOTPEHWM TOMbKO



OB3OP JINTEPATYPHI

PucyHok 4

IOunarpamma “funnel-plot™: puck cucteMaTuyeckoi oLwmMbKM NybrMKaumMmn Ans UCCenoBaHuiA, oueHuBaloWwmx 5-net-
Hiolo BCB (A) n OB (B) y nauuneHTos ¢ HB rpynrbl BBICOKOr0 pucka ¢ xopotumM (CR/VGPR) 1 nnoxum (PR/MR/SD)
OTBETOM Ha MHOYKLUMOHHBIN 3Tan Tepanum

Ha rpadhuke oTobpasatotcs pesynbTaThl MccrnenosaHuin (ocb X) u TouHocTs (ocb Y). Pesynbrathl npeactaensiot coboit OP, a
TOYHOCTb — 3TO CTaHAAPTHas owmbka OP. Kaxpas Touka rpacdmka npenctasnseT coboi oTaenbHoe nccnenoBarve. [1Be HaKMoH-
Hble NHUK NpeacTasnsAiloT cobon 95% AN. CpeaHas nuHWsS ykasbiBaeT Ha 06LLmi acpdheKT MeTaaHanusa. MineanbHblii BOPOH-
Ko0bpasHbIi rpadmk — 370 rpadiuk, Ha KOTOPOM BKITIOUYEHHbIE UcCefoBaHWs pasbpocaHbl No obe cTopoHb! 0T 06LLen MUHUK
agpbcheKTa CUMMETPUUHBIM 00pa3oM. Ha pucyHke A 0TMeuaeTcs BbipaskeHHast aCUMMETPUs B JIEBYIO CTOPOHY (McCrenoBaHus ¢
MasibIMM BbIBOPKaMM NOKa3sbiBaloT BonbLMi 3d)dEKT), UTO YKasbiBaeT Ha NPUCYTCTBME CUCTEMATUYECKOM OWNBKM NyBrnkaumm
(publication bias), Tect 3rrepa: p = 0,086. Ha pucyHke B 0TMeuaeTcs HEeKOTOpas aCUMMETPUS! B JIEBYIO CTOPOHY, OfHAKO TecT
3rrepa caupeTenbcTByeT 06 oTcyTcTBMM publication bias: p = 0,297

Figure 4

A funnel plot: the risk of publication bias for the studies evaluating 5-year EFS (A) and 0S (B) survival in the patients with
high-risk NB with a good (CR/VGPR) and poor response (PR/MR/SD) to induction therapy.

The plot displays the results of the studies (X-axis) and precision (Y-axis). The results are relative risk (RR) estimates and the precision is

the standard error of the relative risk (RR). Each dot represents a study. The two oblique lines represent the 95% Cl. The vertical line in the
middle indicates the overall effect of the meta-analysis. An ideal funnel plot is one where the included studies have scattered either side of
the overall effect line in a symmetrical manner. In figure A, there is a significant asymmetry to the left (small sample size studies produce a
larger effect size than large studies), which is an indication that publication bias may be present; the Egger’s test: p = 0.086. In figure b, some
asymmetry to the left is observed, however the Egger’s test indicates the absence of a publication bias: p = 0.297
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Tabnuua 2
PesynbTathl 0bLlero aHanvsa u oLeHKU YyBCTBUTENBHOCTM B MOArPYynnax
Table 2
The results of the overall analysis and sensitivity assessment in subgroups
KoropTbi/ N, 5 CucteMatunyeckas
Wcxop v noarpynna cTaTbu C'k/ hI:RRé oP (?5% m;l] 3?;”4::T 2 % ownbka
Outcome and subgroup Cohorhs/ RR (95% ClI ’ nybnukauum
articles VGPR SD realiai: Pu%lication bias
Bce ctatbu o -
Al articlos 15/11 1702 1729 0,72 (0,67-0,80) < 0,001 65 p =0,086
ECB Hi-QOL 11/8 1116 510 0,73 (0,64-0,83) <0,001" 55 p =0,003
EFS GPOH 3/2 346 1073 0,83 (0,75-0,91) <0,001* 14 p=0,779
C0G 3/2 449 405 0,70 (0,57-0,87) <0,001" 82 p=0,563
SIOPEN 3/2 779 155 0,78 (0,70-0,88) <0,001* 0 p=0,370
Bce ctatbu " -
Al articlos 11/9 1451 1547 0,69 (0,57-0,83) < 0,001 78 p=0,297
0B Hi-QOL 7/5 1005 389 0,76 (0,68-0,85) <0,001" 6 p =0,003
0S GPOH 3/2 346 1073 0,87 (0,78-0,98) 0,02* 0 p =0,093
C0G 1/1 258 251 0,49 (0,41-0,57) <0,001* N/A N/A
SIOPEN 3/2 779 155 0,76 (0,66-0,87) <0,001* 0 p=0,273

lpumeyarue. N/A — He MPUMEHNMO; * — CTATUCTUYECKU 3HAYMMBIN IGOCHEKT
Note. N/A — not applicable; * - statistically significant effect

“CCMNenoBaHWiA C HU3KUM/YMEpEHHbIM PUCKOM cuUcTeMa-
TUYECKON OLWNBKM pe3ynbTaT Takke OcTaBancs cTaTu-
CTMYECKM 3HauMMbIM (p < 0,001).

YpoBeHb [0Ka3aTENbCTB A1 U3YUYEHHbIX NCXOLOB
Bbin KNaccudUUMpoBaH C UCMOSIb30BaHMEM MOAXoaa
GRADE, npuumnHbl CHUsKEHUS KauyecTBa [OKa3aTenbCTB
0bobLeHbl 1 npencTasneHsl B Tabnmye 3. Ncnonb3o-
BaHue noaxona GRADE pns oueHkn KayecTBa L[OKa-
3aTenbCTB ABNSAETCA 0b6s3aTenbHbIM AN BCEX HOBbIX

cucTtematuueckmx ob3sopos. Cuctema GRADE oueHu-
BAET KAUeCTBO [OKA3aTeNIbCTB A1 KasKAOro BbIHOCK-
MOIO MOJIoKeHUs B 4 rpafaumax: OT BbICOKOIO 4O OYEHb
HM3Koro. ba3oBbIl ypoBeHb BOKa3aTeNbCTB yCTaHaB-
NMBAETCS Ha BbICOKOM UJIM HU3KOM YPOBHE B COOTBET-
CTBWM C pEKOMeHJaLMAMU. 3aTeM 3TOT 6a30BbIN YPOBEHD
MOXeT BblTb CKOppeKTUpoBaH (MOHMKeH Unu pesxe
MOBbILLIEH) NOCIe PAaCCMOTPEHUSI 8 KPUTEPUEB OLIEHKM U
BbIHECEHWS CYKOEHWSI O KQUECTBE Ha UX OCHOBe.
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PucyHok 5

IOuarpamma “forest-plot” u faHHble MeTaaHanusa 5-neTHeit OBy naumeHToB ¢ Hb rpynmbl BEICOKOTO pUCKa C XOpo-
wmm (CR/VGPR) 1 nnoxum (PR/MR/SD) 0TBETOM Ha MHAYKLMOHHbIA 3Tan Tepanuu

"pachvk oTobpaskaeT uccnenosaHve, pasmep Bblbopku 1 uncno ncxopos, OP, 1N v 3HaueHve p. KBappaT, nokasaHHbIv ons
KaXX[oro nccneposaHud, Nnpeacrtasnaet coboit OP Aana oTaenbHbIX I/ICI'IbITaHVII?I, a COOTBETCTBYIOLLadA rOpU30oHTasIbHasA JIMHUA — ero
95% [OW. Pomb — aTo 06beavHeHHbI OP fnsi Bcex uccnenoBaHuin, ero ropusoHTans otpaskaeT V. KBappatbl pasHoro pasmepa
YKa3bIBaloT Ha BeC OTAEeJIbHbIX UCMbITaHWI B aHanu3e ¢ y4yeToM pa3Mepa Bbl60pKVI M ynucna ncxonos

Figure 5

A forest plot and meta-analysis of 5-year 0S data in high-risk NB patients who demonstrated good (CR/VGPR) and poor (PR/
MR/SD) response to induction therapy

The plot displays the names of the included studies, as well as sample size, the number of outcomes, relative risk (RR), confidence
interval (Cl), and p-value for each of the studies. The squares represent the RR for the individual studies, and the corresponding
horizontal lines represent the 95% confidence intervals. The pooled RR for all of the studies is shown as a diamond; the width of the
diamond indicates the Cl. The size of the square reflects the weight of the study in the analysis which depends on the study sample
size and the number of outcomes
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[oMeHbl, no KOTOPbIM YypOBeHb OOKa3aTeJibCTB an-IVIHbI Ona noBblilLeHUA KayeCTBa [JOKa3a-

MOSKET BbITb CHUKEH (Ha 1 unu 2 ypoBHs):

1) obLias OLEHKa pUCKa CMCTEMATUYECKOI OLLIMBKM
BKIMIOUEHHbBIX MCCMEefoBaHWUN;

2) HeoLHOPOLHOCTb (KMMHMYECKN pa3HOPOAHAs
rpynna nauneHToB, PasnnyHble TaKTUKN BEAEHUA U T. A.;
cTaTucTuyeckas);

3) HecooTBETCTBME BbIBOPKM 3asIBNEHHOMY MOM0-
seHuio (indirectness). 3ToT napaMeTp rnokasblBaerT,
HaCKOMbKO XOPOLUO MCCMef0BaHWUA, BKIIOYEHHbIE B
0630p, oTBEYAIOT Ha Bonpoc 0630pa;

4) HeTouHocTb (oueHuBaloTcs rpanuubl 95% M u
06beMbl BbIBOPOK);

5) cucTeMaTnueckas owwmbka nybnvkaumu.
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TEMbCTB:

1) 6onblias sennunHa adpdekra (OP < 0,5 nnm > 2);

2) HanMuMe 3aBUCMMOCTM «4033a—0TBET>;

3) BNMsIHME BCEX BEPOSATHBIX MCKaKaIOLLMX DaKTOPOB
ByneT 3aknioyaTbCa B yMeHblueHun adpdpekta (korna
achchekT HabniogaeTcs).

B Lenom pokasaTensCcTBO HU3KOMO KauyecTBa CBMUAe-
TENIbCTBYET O TOM, YTO XOPOLUMIA OTBET Ha MHAYKLMOHHbINA
3Tan Tepanuu cBAsaH ¢ nydwen bCB y Bcex nauveHToB
¢ HB rpynnbl BbICOKOro pucka. YpoBeHb LOKa3aTeNnbCTB
BbI MOHMKEH M3-3a OUYEHb BbIPAKEHHOW KITMHUYECKOM
HEOAHOPOOHOCTM (MaLMEeHTLl OTINYANUCH MO TAKECTH
COCTOSIHUSA, MPUMEHANUCH PasfMyHble MPOTOKOMbI
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Tepanuu, HeCKOJIbKO OTNMYANUCh KPUTEPUM OLLEHKM
0TBETa, B HEKOTOPbIX UCCMEAOBaHUAX nepwog Habsio-
feHus Bbin MeHee 5 neT) U CTaTUCTMUYECKON HEOAHO-
pogHocTn (12 = 61%) (rabnmua 3). [okasaTenbcTBa
ynyuwwenns OB npu xopoLueM oTBeTe y BCEX MALMEHTOB C
HB rpynnbl BEICOKOrO prCKa Takke Bbinn HU3KOro Kave-
CTBa B CBA3W C TEM, YTO UCCIELOBaHWS XapaKTepuso-
BaNNCb 3HAUMTESIbHOWM KIIMHUYECKON U CTaTUCTUYECKOM
HEOOHOPOLHOCTbLIO.

Hanbonee BbICOKMI ypOBeHb [OKa3aTenbCTB
MOSTyYeH MpU PacCMOTPEHUMU OTAEbHbIX MOArPYNN —
GPOH (cpemHuit ypoBeHb [10Ka3aTeNbCTB NPUMEHN-
TenbHo K BCB) u SIOPEN (cpegHuit ypoBeHb [oKa-
3atenscTB ans BCB u OB), uto 6biNo cBfA3aHO C
HalMuyneM OTHOCMUTESNIbHO OOQHOPOAHbLIX MOArpPYMn
MauMeHTOB CO CTaHAaPTU30BAHHOW OLLEHKON OTBeTa U
Tepanuei, a Takke HU3KOM CTaTUCTUYECKON Hecorna-
COBAHHOCTbIO.

OBCYXXIAEHUE PE3YJIbTATOB MCCINE[OBAHUA

Ctpaterusa Tepanuu naumeHtos ¢ Hb rpynnbl Bbico-
KOrO pUCKa CTPOUTCS M3 HECKONbKUX 3TanoB. [lepBbii
3Tan — UCMONb30BaHWE MHULMANBHO KYPCOB XMMMUOTE-
panuu Ofs MaKCMMasibHOro YMeHbLUEHWS OMyXOneBon
Macchl (COKpalleHue MepBUYHOIA OMyXOMM U ouYaros
MeTacTaTUYecKoro pacrpoctpaHenus). Bropon atan —
NOKanbHbIV KOHTPOMb, KOTOPLIV BKITIOYaeT B cebs xvupyp-
rMYecKoe feyeHne, fyyeBylo Tepanuio 1 3Tan BbICOKO-
LO3HOM XxMMuoTepanuu. U TpeTuit aTan — BO3LENCTBUE
Ha MUHMMAasbHYIO OCTaTOYHyl0 BOMe3Hb y MauneHToB,
LOCTUILUNX YOOBMIETBOPUTENIBHOIO OTBETA Ha WHAYK-
LMOHHbIV 3Tan fleyeHusi, B BUAe NPOBEAEHNS KYpPCOB
ondbdepeHumposoyHon Tepanum 13-umc-PK n GD-2-Ha-
npaBfeHHoW UMMyHOTepanuu (aTanbl KOHCONUAALUKN 1
MOCTKOHCONMAALMK).

Tabnuua 3

YpoBeHb 00Ka3aTeNbCTB ANs M3ydaeMbix ucxonos (noaxon GRADE)
Table 3

Level of evidence for the studied outcomes (the GRADE approach)

WUtor
Honoxexne D1 D2 D3 D4 D5 D6 Certainty
of evidence

XopoLuui oTeeT cBsizaH ¢ nyuer bCB y

BCcex naumeHToB ¢ HB rpynnbl Boicokoro OtieHe F_bé[])ameHa Het D©D00
pucKa N/S [0] Very serious N/S (0) N/S [0] N/S [0] No Hu3zkuit
A good response is associated with better EFS in y_ Low
all high-risk NB patients

XopoLumit 0TBET cBsizaH ¢ nyyiein BCB y

nauvenToB ¢ Hb rpynnbl BbICOKOroO pucka, BbIFaH](eH " DPPO
NporeyYeHHbIX No npotokonam GPOH -1 et <
A good response is associated with better EFS Serious N/S (0) N/S (0) N/S (0) N/S (0) No %%3&:‘;,:2
in high-risk NB patients who were treated in (-1)

accordance with the GPOH protocols

XopoLuui oTeeT cBsizaH ¢ nyuer bCB y

nauvenToB ¢ Hb rpynnbl BbICOKOro pucka, OueHb Eabu])ameHa ’ ®D00
nposieyeHHbIX No npotokonam COG -2) er =
A good response is associated with better EFS N/S (0) Very serious N/S (0) N/$ (0) N/S (0) No HVLI?\?:M
in high-risk NB patients who were treated in (-2)

accordance with the COG protocols

XopoLuui oTeeT cBsizaH ¢ nyuei CB y

nauvenToB ¢ Hb rpynnbl BbICOKOro pucka, BbipaxeHa BDPO
nporeyeHHbIX no npotokonam SIOPEN N/S (0) (-1) N/S (0) N/S (0) N/S (0) Het Cpentuit
A good response is associated with better EFS Serious No MEearEe
in high-risk NB patients who were treated in (-1)

accordance with the SIOPEN protocols

XopoLuui oTBeT cBsizaH ¢ nyuwei OB y Bcex OyeHb BbipaskeHa ®P00
nauueHTos ¢ Hb rpynnbl BLICOKOr0 puUcKa (-2) Het =
A good response is associated with better OS in all N/$ (0) Very serious N/S (0) N/S (0) N/ (0) No HVL|3KMM
high-risk NB patients -2) o
XopoLUniA OTBET CBA3aH C Nyulueit OB y

nauueHToB ¢ HB rpynnbl BbICOKOr0 pucKa, BblFameH BoipasxkeHa @00
nposieyeHHbIX No NpoTokonam GPOH -1) N/S (0) N/S (0) (-1) N/S (0) Her P
A good response is associated with better 0S Serious Serious No Low

in high-risk NB patients who were treated in (-1) (-1)

accordance with the GPOH protocols

XopoLuwit 0TBET cBsi3aH ¢ nyuiien OBy BbIFa)KeH OueHb BolpaskeHa N/S (0)  N/S (0) N/A Het @000
nauueHToB ¢ HB rpynnbl BbICOKOro pucKa, -1) -2) No OyeHb HU3KMM
nposieyeHHbIX No npotokonam COG Serious Very serious Very low
A good response is associated with better 0S -1) (-2)

in high-risk NB patients who were treated in

accordance with the COG protocols

XopoLuwit 0TBET CBA3aH ¢ Nyuiuen OB y N/S (0) BbipaxeHa N/S (0)  N/S (0) N/S (0) Her DPDO
nauueHToB ¢ HB rpynnbl BbICOKOr0 pucKa, (-1) No CpenHuit
nporeyeHHbIX no npotokonam SIOPEN Serious Moderate

A good response is associated with better 0S (-1)
in high-risk NB patients who were treated in
accordance with the SIOPEN protocols

Mpumeyanue. [lomesi: D1 — 06Luynit puck cuctemMaTnyeckosi olumbky, D2 — KIIMHUYECKas U cTaTUCTMYecKasi HeOHOPORHOCTL (HecornacoBaHHoCTs), D3 — HecooT-
BeTcTBME BbIBOPKM 3aAB/IEHHOMY nonoxennio, D4 — HeToyHocTb, D5 — cuctematnyeckas ownbka nybnvkaummn, D6 — nosbilueHne ypoBHA Aoka3aTesnbcTs. 0 — HeT
CHUKEHUS YPOBHSI BOKA3aTenbCTB; —1 — cHuseHne Ha 1 ypoBeHb; =2 — cHuskeHne Ha 2 ypoBHs. N/S — He Bbipasera; N/A — He npumenumo. Ba30Bbiii ypoBeHb

JA0Ka3aTesbCTB. BbICOKUA.

Note. Domains: D1 — the overall risk of bias; D2 - clinical and statistical heterogeneity (inconsistency); D3 — indirectness; D4 — imprecision; D5 — publication bias; D6 — upgrading the
certainty of evidence. 0 — no downgrading; -1 — downgrading by 1 level; =2 — downgrading by 2 levels. N/S — not serious; N/A — not applicable.
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B HacTosiee Bpems obLias KOHLEeNUMs feyeHus
naumeHToB ¢ HB rpynnbl BbICOKOro pucKa Mexay pasnuy-
HbIMW Hay4HbIMU coobLecTBaMu B LieSIOM COBMapaeT.
OpHaKo ecTb HEKOTOPbIE aCMeKTbl, KOTOpble BapbUpYIOT.
B nepByio ouepenb 3TO OTHOCUTCH U K MHOYKLMOHHOMN
Tepanuu, KoTopas BKIloYaeT XMMUonpenapaTbl C JJOKa-
3aHHOM akTMBHOCTLIO Npu HB (kapbonnatuH/uMcnnatuH,
ncpocchammna/umknodpocdamMmi, LOKCOPYOULIMH, BUHKPU-
CTWH, 3TOMO3WA, TOMOTEKAH) U pasnMyaeTcs B UCCreno-
BaHUAX MEXOYHAPOAHbIX KOONEpPUPOBaHHbIX FPynn no
KOMBMHaLUKM XMMUONpenapaToB, KONMYECTBY KypCOB
MXT, LAMTENbHOCTU MHAYKLUMK, a TakKe BPeMeHU npose-
OeHua adpepesa nepudhepnyecknx CTBOSOBbIX KITETOK U
XUPYPruyeckoro neyeHums.

Tak, B npoTtokonax rpynnsl COG, akcnepuMmeH-
TanbHon BeTeu npotokona NB-2004 rpynnsl GPOH B
KauecTBe areHTa, KOTOpPbI NOTEHLMANbHO MO YNyYLLIUTb
oTBeT, bbin nobasneH TonotekaH [16, 27].

OcTaeTcst Take OTKPbITbIM BOMNPOC O ANUTENb-
HOCTM MHOYKUMOHHOW Tepanuu. Ewe B 1991 r. B cucte-
MaTuueckuM aHanuse, nposegeHHoM N.V. Cheung, 6bin10
NPOAEMOHCTPMPOBAHO, UTO 21 Hen LO30MHTEHCUBHOM
XMMUOTepanuu — LOCTaTOYHbIN NEPUOL, AN1St LOCTUKEHUS
XOpOLLEero oTBeTa y NauMeHTOB ¢ MeTacTaTuyeckon HB
[28]. B nonTBepMAEHWE 3TOr0 yMeHblUeHWe Konuue-
CTBa MHAYKLUMOHHbIX KypcoB € 7 [0 5 B nccrnenoBaHum
B.H. Kushner (2004) v, HanpoTus, yBenuyeHue npoaor-
SKUTENBHOCTM MHAYKLUMKM A0 8 Kypcos (c nobaeneHneM K
CTaHpapTHbIM 6 Kypcam npoTokona NB-2004 ewe 2 ¢
TonoTekaHoM) B uccnenosaHumn F. Berthold (2020) He
MPVBOANIIO B NMEPBOM CJTyyae K yXyALIEHUIO, @ BO BTOPOM —
K YNyuYLLEeHWI0 AONTOCPOYHON BbiskmBaeMocTh [16, 291.

K chakTopam, BAUAIOLLMM Ha ONTOCPOYHBIN NPOrHO3
y naumeHToB ¢ HB rpynnbl BbICOKOrO pUCKa, OTHOCAT U
OTBET Ha MHAYKLMOHHYIO Tepanuio. KpynHoe uccne-
posanne N. Pinto (2019), skniovaiolwiee B aHanus
1315 naumeHTOB, NPOAEMOHCTPUPOBANO, YTO AOCTM-
KEHWe O0TBEeTa Ha WMHAYKUMOHHbIA 3Tanm fevyeHus
nydwero, yeM PR, npueoouno K 6osiee BbICOKMM MoKa-
3aTensm BCB v OB [6]. Mpu aToM Takue chakTopbl, Kak
nokanbHasa ctagus 3abonesaHus, Hanvume amMnnndmn-
kauumn reHa MYCN, otcyTtcTBue geneuun 11q, ABnsvuch
MPEAVKTOPaMMU XOPOLLEro OTBETa Ha WHAYKLMOHHYIO
Tepanuio, HO MpW MPOBEAEHUN MYNbTUBAPUAHTHOIO
aHanusa TonbKo Hannune geneumn 11q npeackasbiBasno
XYOLLWA OTBET Ha MHAYKUMiIo [6].

HecMoTpa Ha TO, UTO NpPeuMyLLECTBEHHO BCE
KPYMHbIE MEXAYHapPOAHbIE KOOMEPUPOBAHHbIE UCCNEnO-
BaHWA MokasbiBaloT yBenuueHne bCB n OB npw nyuwwem
0TBETE Ha MHAOYKLUMOHHYIO Tepanwuio, 3TOT BONPOC BCe
ellle He Tak oueBmaeH. Tak, B pabote F. Berthold (2020)
npu poctuskeHun CR/VGPR 6onee ueM y 40% 6onbHbIX
B 9KCMEPUMEHTANbHON BETBW C TOMOTEKAHOM BUSIHUE
otBeTa Ha BCB He 6bino 3HauMMbiM (37% npu oCTU-
smeHun CR/VGPR 1 34% npu PR/MR/SD; p = 0,8) [16].
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B nonynsunoHHOM 1ccrnenoBaHuM 3TON sKe rpynnbl
(F. Berthold, 2017) ot 6 no 29% naunexToB cTapLie 18
MecsueB ¢ 4-1 cTagnen 3abonesaHns AOCTUINN XOPO-
LUero oTBeTa Ha MHAYKLMIO B PasfNYHbIX NPOTOKOIaX
NB79-2004 [17]. [letn, gocTuriuve XyaLlero oTeeTa Ha
nHaykumio (PR/MR/SD), xapaKTepn3oBanmcb HU3KUMK
nokasatensmu 10-netreit BCB (21% npotue 32%) no
CpaBHEHMI0 C MauMeHTaMu, JOCTUMLUMMU XOpOLUEro
oteeTa (CR/VGPR) (tect log-rank, p = 0,002). OgHako
3Ta pasHuua He Bbina ysKe Tak o4YeBMOHA NPU OLEHKe
10-netHen OB, TeM He MeHee OCTaBasACb CTAaTUCTUYECKM
3Haummoit: 27% npw poctuskeHnn PR/MR/SD v 36% npu
CR/VGPR (tecT log-rank, p = 0,021).

B pabote rpynnbl SIOPEN (R. Ladenstein, 2020)
BMMAHME OTBeTa Ha MHAykumio Ha BCB 6bino MeHee
BbIPa)KEHO B MOArpYynne nauMeHToB, NofyYaBLUMX UMMY-
HOTepanuio, U 3Ta ke TEHLEHUWsA COXpaHsnacb npu
oueHke OB [19].

N xoTa mpyrve uccnefoBaHus, NpencTaBlieHHbIe
B HalleM aHanuie, NpoAeMOHCTPUPOBaNU Bbipa-
KEHHOEe BNUAHME OTBETA Ha WMHOYKLMIO Ha BblKMBaE-
MOCTb, YaCTb U3 HUX Oblna orpaHMyeHa HebonbLINM
06beMOM BbIGOPKM M KOPOTKUM nepuopoM Habrnio-
neuus [20, 22]. B uccneposaHun F. Yamazaki u
COaBT. M3 AMNOHWM NMOKa3aHO 3HauUMTesNbHOE MOBbI-
weHne BCB v OB y naunexToB, gocturwmx CR/VGPR/
PR B KOHUEe WHAOYKUMKU, W 3Ta pasHuua bbina ewe
Bonee ouyeBnaHoit B noarpynne naumentos ¢ CR/VGPR
npoTue xyawero oteeTa (5-netHss BCB 78,6 + 11,0%
npotuB 22,2 + 8,0%; p = 0,00041 n 5-netHsa OB
92,9 + 6,9% npotus 37,0 + 9,3%; p = 0,00019) [22].
Takke BAMSAHME NyYLLEro OTBETA HA MHAYKLUMIO Ha bonee
BbICOKME MOKa3aTenun LOSITOCPOYHON BbIKMBAEMOCTM
COXpaHAnach y nalMeHTOB C HalMumMeM aMnimdmnKkaLmm
reHa MYCN npv npoBegeHuy NOArpPynnoBOro aHanunsa.

KoHeuHo ke, BKNap, B LONMTOCPOYHYIO BbIKMBAaEMOCTb
BHOCWT He TOJSIbKO MHAYKLMOHHBIV 3Tan fIeYeHus, HO U
Ta Tepanus, KOTOPYIO MaLMEHT NOMTyYMs B JanbHENLLEM,
BKJ1I0Yasi BbICOKOLO3HYIO XMMUOTEPMNUIO U pasfinuHble
BapuaHTbl TICK, anddepeHumpoBoyHylo Tepanuio
M MUMMyHoTepanuio. B paboTax, BKMIOYEHHbIX B HaLl
aHanus, naumeHTbl B PasfiMyHbIX UCCMENOBaHUAX MOMy-
Yyanu OTSIYHbIE PEXKMMbI BbICOKOLO3HOW XMMUOTEpanuu,
y yacTu BonbHbIX Bbinia NpoBegeHa MMMyHOTEpanus, YTo
TaKXe Morfo BnusATb Ha nokasatenu 6CB u OB.

BrnvsiHve oTBeTa Ha MHAYKLUMIO COXpaHANOCh Npu
NMPUMEHEHNN KaK OAMHOYHOW, TaK M TaHLEMHOW ayTo-
TICK, uyTo NpOAEMOHCTPMPOBAHO B KOPEWCKOM UCCe-
noeaHun J. Won Lee (2017). Bonee 70% nauueHToB
pocturnn xopowero oteeta (CR/VGPR) u bonee
BbICOKMX nokasaTenen BCB n 0B, yeM nauneHTbl C
MMOXMM OTBETOM Ha MHAyKLUMio [23].

Ntanbanckne konnern M.A. De loris n coasT. B
pabote, onybnukoBaHHon B 2012 r., Takke NpPOLEMOH-
cTpuposanu poctuskerne CR/VGPR y 50% 6orbHbIX
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Ha WHOYKLUMOHHYIO Tepanuio 1 Bofee BbICOKME Mokasa-
Tenu BCB 1 OB B 370V rpynne, a Takxke NOgYEpPKHYM,
UTO y MaUMEHTOB C XYALIMM OTBETOM Ha MHAYKLMIO
MCMNONb30BaHMe TUOTENbI, KOTOPas NPOHUKAaET vepes
rematosHuedanmuecknin bapbep, B pemMMe BbICOKO-
LO3HOW XMMMOTEPANuUM MOXET ABNATbCA npodounak-
Tkon LIHC-peunamnBoB, KOTOpPbIE B CBOIO 04epedb YacTo
cnyyaioTcs y 6osbHbIX, He AOCTUILLMX XOPOLLUero oTBeTa
Ha VHOYKUMOHHbIN 3Tan nedenus [24].

['pynna aBTopoB M3 ®uHNAHAMM B cBOen paboTe
npennoxuna ncnonb3oBaHne TponHon ayTo-TICK y
MaLMEHTOB C HAaUXYALUMM OTBETOM Ha MPEALLECTBYIOLLYIO
Tepanuio. OgHaKo 3Ta KOHLEeNuua noteprnena Heypauy.
M3 6 6onbHbIX, MonyumBLIMX TporHyto TICK, panbHelwas
nporpeccusa passunacb y 4, a 2 nauneHta normbnm ot
TOKCMYHOCTM Tepanuu. Takum obpasoM, aBTopbl coenanm
BbIBOA, UTO HeobxoauMa pa3paboTka Apyrov KoHLenuum
Tepanuu ans 3Tux naumeHTos [26].

Takum 0bpas3oM, Hall MeTaaHanu3 NPogEMOHCTPHU-
poBaJl, YTO AOCTUMKEHUE XOPOLLEro OTBeTa Ha MHAYKLM-
OHHbIA 3Tan Tepanuu ABNAETCA Ba)KHbIM KOMMOHEHTOM
ycnexa B niedyenun naumneHTtos ¢ Hb rpynnbl BbICOKOro
pUCKa, XOTH He BO BCEX MCCNeAoBaHMAX BbiNo moka-
3aHO 0fHO3HauYHOe BMUAHWE Ha nokasatenu BCB u OB.
OnHaKo MaKcMMarnbHOEe COKpaLLEeHue OMyxof1eBoM Macchl
MOXET YNyuylWTb OTHANIeHHbIe pes3ynbTaThl Tepanuu
y 3Tux BOJbHbIX, @ NAUMEHTbI C MI0XUM OTBETOM Ha
WHOYKLMIO, BOSMOXHO, ABNAIOTCA KaHAupaTtamu Ans
MHTEHCMVKALUMMN VHAYKUMU UNN BHEAPEHUS LPYrux
METOAOB Tepanuu, HamnpaslieHHbIX Ha MPeoAosneHne
Pe3VCTEHTHOCTM OMyXONEBbIX KMETOK, BKiloyas bonee
MHTEHCMBHYIO MPOrpaMMy KOHCOMMAALMM U NMOCTKOHCO-
NMBALMOHHOW Tepanuu.

OrpaHuueHus

Halwe nccrnepnoBaHne MMeeT HECKOMbKO OrpaHu-
yeHui. OCHOBHbIM U3 HUX SBMSETCS TOT GOaKT, UTO AN3alH
BosbLLe YacTu BKIIOYEHHbIX UCCNEefoBaHui Bbin paspa-
BoTaH ANA OLEeHKM UCXOLOB B MHbIX rpynnax, U cpas-
HeHnne BCB 1 OB y naumeHToB C pasnnyHbIM OTBETOM Ha
MHOYKUMOHHBIV 3Tan Tepanuu He SBMSANOCh NEPBUYHON
KOHEYHOWN TOYKOM 3Tux paboT. Pasmepbl BbIBOpKM Heko-
TOPbIX BKITIOYEHHBIX UCCMER0BaHUN Bbinu HebobLIMMK,
a NPOJOKUTENBHOCTL Nepuoaa HabmopeHns Ans YyacTy
paboT Bbina MeHee 5 net. KnuHuyeckas HeoOHOPOA-
HOCTb UCCMefoBaHuit (pasnuyuHbIii NPOLEHT BKIIOYEHHbIX
NaLUMeHTOB C JIOKasbHbIMU CTagUsMU) U PUCK cUcTeMa-
TUYECKOM OLLIMBKM TaKKe CHMKanu ypoBeHb [OKa3a-
TenbCcTB. YacTb naumeHToB B paboTtax F. Berthold 2017 r.
n 2020 r. Morna bbITb 0bLuer ans 0boux uccnenoBaHum,

M 3TOT (DaKT MO MPMUBECTU K HEKOTOPOMY CMELLIEHUIO
npu oueHke noarpynnsl GPOH. TaknM obpa3oM, Heko-
TOpble pesysbTaTbl MOFYT BbITb HELOCTaTOYHbIMK. Kpome
TOro, NaumMeHTbl NonyyYanu pasnuuHble pexumbl MXT ¢
Pa3fnnuYHON ANUTENbHOCTLI0 MHAOYKLUMOHHONM Tepanuu,
pasnuyHble PEXUMbl BbICOKOLO3HOW XMMUOTEpanuu, a
yacTb HOSIbHBIX NOMNyYana TakKe MMMYHOTepanuio, YTo B
LlenioM MOrfIo MOBAMATL Ha MCXOA 3abonesaHus.

3AKJTIOYEHUME

MpencTaBneHHbI B Hawen paboTe MeTaaHanus
nauueHToB ¢ HB rpynnbl BbICOKOro pucka ABnseTcs
nepBoON B MUpe MOMbITKON OLEHUTb CBA3b OTBETa Ha
WHOYKLUMOHHYIO Tepanuio C BbIXXMBAEMOCTbIO MyTeM
NPOBEAEHNS CUCTEMATUUYECKOro aHanusa nuTepa-
Typbl. CMbHOW CTOPOHOM HALLEro UCCMNefoBaHns SBNs-
eTCA 3HauMTerNbHbI 06beM BbiBopku (3431 nauneHT),
MYNbTULEHTPOBbIA XapaKTep 3HaYMTENbHOM YacTu
UCCrnefoBaHWi 1 NPOBEEHHBIN PACLUMPEHHBIN aHanm3
YyBCTBMTE/IBHOCTU, B PpaMKax KOTOPOro pacCMOTPEH®I
BCE BakHble MOArpynmbl NaLUWEHTOB M OLEHEH YPOBEHb
[OKa3aTenbCTB B KasKAOW U3 HUX.

KpoMe Toro, ctatbu, He COOTBETCTBYIOLLME KpUTE-
PUSIM BKITIOUEHWs B MeTaaHanus (HanpuMmep, B CBA3M C
OTCYTCTBMEM 4YeTKOro paspenenus Ha CR, VGPR, PR u
T. 0., OLEHKOMN OTBETA NOCIIe HECKOMbKMX JIMHWIA Tepanuu,
OLIEHKOM OTBeTa TOJIbKO C MCMOJIb30BaHMEM MOSYKO-
NMYECTBEHHOM CMCTEMbI MO JAHHLIM CLMHTUIpachum ¢
128|-MIBI™ (Curie scoring), 6onee paHHeit naToit ny6nn-
KauMM 1/MIM BO3MONKHOCTBIO BKIIOUYEHUA AaHHbIX U3
npeaLlecTBYIOLLMX MyBnvKkauwmii B opyrve nccnenoBaHus,
OMUCaHHbIe B MeTaaHanuse, 1 T. fi.), Takke NpPoAeMOoH-
CTPMPOBAsN, YTO NOCTUMKEHWE NyULLEro OTBETA C MOSHOM
caHaLuel MeTacTaTMYeCKUX 04aroB U/WK HanMumeM He
Bonee 2 oyaros no gaHHbIM Curie scoring npu npose-
neHun cumHTurpachum ¢ MABI nocne 3aBeplueHns 3Tana
WHOYKLUMOHHOW Tepanuu UMeno NOoSOMUTESIbHOE BIWSIHUE
Ha [ONrOCPOYHYIO BbIMBaeMocTb [15, 30-38].

NCTOYHUK PUHAHCUPOBAHUA
He ykasaH.

KOH®JTUKT UHTEPECOB
ABTOpbI CTaTbW NOATBEPAMITU OTCYTCTBUE KOHCDIIMKTA MHTEPECOB, O KO-
TOPOM HeobxoanMo coobLLUT.
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