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Guidelines for the diagnosis and treatment of pediatric neuroblastoma
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The Zhishi Pediatric Oncology Expert Panel

[ Abstract] Pediatric neuroblastoma(NB) originates from the adrenal medulla or the paraspinal sympathetic nervous system and is the
most prevalent extracranial solid tumor in childhood. It is characterized by rapid progression and high aggressiveness, and for previ-
ously untreated , recurrent, and refractory cases, a multidisciplinary diagnosis and treatment modality based on tumor location and stag-
ing should be adopted in combination with various comprehensive treatment methods such as surgery, chemotherapy , radiotherapy , au-
tologous hematopoietic stem cell transplantation, and targeted therapy. In order to promote the standardization of NB diagnosis and
treatment, the working group for guideline development applied the Grading of Recommendations Assessment, Development, and
Evaluation methodology and the Reporting Items for Practice Guidelines in Healthcare framework and formulated the recommendations
through the steps such as evidence retrieval , evaluation, and grading of recommendations , thereby promoting the standardization and ho-
mogenization of diagnosis and treatment.
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MR TR, WA THIMEYT IR 2N RS &
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i), 62% [ FB 3 ARAFIG KA 3 (58 2 8 fff+38 o0 27 i+ R ik
i),

I R 10 R 192 8% A BB 32 M4 T A0 M4 7 78 NB IR ST H
g 2

HEHEEIL19: ik &5 HUEZ R T 41l (chimeric antigen re-
ceptor T—cell, CAR-T) g RE S ME U3 (&5 S IF R B A KR
P 2R 0 75 ) R A0 B, VR YT MEVR/E R NB B ST AR
GERAESE:2C)

HEFEE LA 19: HATENXT NB A GD2 . L1-CAM .GPC2
B7-H3 %58 &1 CAR-TIRYT , ¥4 FF J (9 Ik PR i /1 R F
9%o JUHJE GD2-CARTIRYT MR/ K NB &Y 1711 i
IR 25 R DR T — ARk, B atn (1 H s
Z R I B S T2 I R

3 BRERRE

A R RS IR IR B 27 10 o RO 3T, B8 L
NB 2 Wi A7 SR OC I R RLRE, $2 Hh 1 19 /A L, &
TEAES) B E L NB 2T I A Jg . SR, A8 g B 2>
AR A7 T DL A i B AT PR, AT ik = OB TR T 22 vp s
BEHLO XA FE 0 S FF o B 15 A A LI R SE B i AR
FUA L B S 8 (9 AN Wi F | A R R R SR 58 35 R, D

S S FRIE L E NB 12T IR R
FELERF A HIRERR R LEEB
METR A E R B e 5 oY BT X
SE5XERINTERBR(REEHRF)
R R EORMELRHERE
LRI HREERL R R LB B B
N AR R L B B
TEM MR LR
erfn  INPEA LB R, (L PE A A IR e
PEEFT  H PREER R B L R B
JEARPE U1 AE R R e W BT , W01 48 e g e IR =
IEFE L, DU A i By 3 v, R
=7 B s P 88 = e
FEOR R b E A — R B
FRUE RIEBERIR IR SR BB
R HREER R R L B B
W A HREERIRS: MR L E B
kst A N R S B e i P B 7 X
sk g FRERCE MR L B B
JRESC T L B
B HREERRA R L E B
SRIERE R AR MR S — B B
R A VRS AR 21 b5

& £ X

[1] Bagatell R,Park JR, Acharya S, et al. Version 2.2024 ,NCCN Clini-
cal Practice Guidelines in Oncology[J]. Natl Compr Canc Netw,2024,22
(6):413-433.

[2] Garton EM, Cira MK, Loehrer PJ, et al. Global oncology research
and training at US National Cancer Institute—designated cancer centres :
results of the 2021 Global Oncology Survey[J]. Lancet Oncol, 2023, 24
(10):407-414.

[3] Kaye EC, Smith J, Zhou YW, et al. Factors influencing parents’
choice of palliative treatment goals for children with relapsed or refrac-
tory neuroblastoma: A multi-site longitudinal survey study[J]. Cancer,
2024,130(7):1101-1111.

[4] Kamihara J, Diller LR, Foulkes WD, et al. Neuroblastoma predis-
position and surveillance: an update from the 2023 AACR childhood
cancer predisposition workshop[J]. Clin Cancer Res, 2024, 30 (15) :
3137-3143.

[5] Panagopoulou P, Georgakis MK, Baka M, et al. Persisting inequali-
ties in survival patterns of childhood neuroblastoma in Southern and
Eastern Europe and the effect of socio—economic development compared
with those of the US[J]. Eur J Cancer,2018,96:44-53.

[6] FEIHHK . BT CD2 HAHUHK P 2 B HTIAE T P 28 1 200 B 9ol PR 1o
B HRIL20244FOL]. TR 254 ,2024,45(11) : 1105-1115
Dong KR. Expert consensus on the clinical application of anti-GD2
monoclonal antibody naxitumab in the treatment of neuroblastoma

(2024 Edition)[J]. World Clinical Drug,2024,45(11):1105-1115



— 176 —

BERERKFZR 2026 £5 51 &5 2 #5 (Journal of Chongging Medical University 2026.Vol.51 No.2 )

(71 BRWEIE, % oe %, £/AMREE .t EHTTAE T IR RI2 97 95’ Y95
TN (2022 FOD]. FRAEEE S 4435,2022,102(10) : 697-703.

Chen YL, Yang KH, Wang XQ, et al. Guidelines for the development/re-
vision of clinical diagnosis and treatment guidelines in China (2022 Edi-
tion)[J]. Chin Med J,2022,102(10) :697-703.

[8] Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging con-
sensus on rating quality of evidence and strength of recommendations[J].
Bmj,2008,336(7650) :924-926.

[9] Croteau N, Nuchtern J, LaQuaglia MP. Management of neuroblas-
toma in pediatric patients[J]. Surg Oncol Clin N Am,2021,30(2):291-
304.

[10] Czapiewski P, Kunc M, Haybaeck J. Genetic and molecular al-
terations in olfactory neuroblastoma: implications for pathogenesis, prog-
nosis and treatment[J]. Oncotarget ,2016,7(32) : 5258452596 .

[11] Olsen TK, Otte J, Mei SL, et al. Joint single—cell genetic and tran-
scriptomic analysis reveal pre-malignant SCP-like subclones in human
neuroblastomalJ]. Mol Cancer,2024,23(1):180.

[12] Sainero—Alcolado L, Sjsberg Bexelius T, Santopolo G, et al. Defin-
ing neuroblastoma: From origin to precision medicine[J]. Neuro Oncol,
2024,26(12):2174-2192.

[13] Park JR, Eggert A, Caron H. Neuroblastoma: biology, prognosis,
and treatment[J]. Pediatr Clin N Am,2008,55(1):97-120.

(14] h/Rve BREES:, T 80, 5% J5UR T 3R JLIE i 28 Bl 41 s
I PR MBI L1, 1 R S i e Sk 3514} 2% 7k, 2025, 39(4) £ 344-350.
Shen CL, Chen JR, Wang Y, et al. Clinical analysis of primary neuro-
blastoma in children originating from the neck[J]. Clinical otolaryngol-
ogy head and neck surgery,2025,39(4) :344-350.

[15] Tolbert VP, Matthay KK. Neuroblastoma: clinical and biological
approach to risk stratification and treatment[J]. Cell Tissue Res, 2018,
372(2):195-209.

[16] Han W. Refractory diarrhea: A paraneoplastic syndrome of neuro-
blastoma[J]. World J Gastroenterol,2015,21(25):7929.

[17] Zhang H,He XX, Miao QL, et al. Analysis of the relationship be-
tween MYCN gene and serum NSE and urinaryVMA levels and neuro-
blastoma pathological features and prognosis[J]. Cell Mol Biol (Noisy—
le—grand),2024,70(4):134-139.

[18] Li JM, Qi ZL, Chen M, et al. Clinical value of combined serum
CA125,NSE and 24-hour urine VMA for the prediction of recurrence in
children with neuroblastomalJ]. Ital J Pediatr,2023,49(1):102.

(191 sk B, 3%, Tk . LT b2 BR 20 M8 B 7 7% 0 7 A
FREFAEL]. P B R 222555, 2025,41(10) : 1194-1197.

Zhang M, Huo YL, Wang LY. Ultrasound imaging features of bone me-
tastasis in children with neuroblastoma [J]. Chinese Journal of Ultra-
sound Medicine,2025,41(10):1194-1197.

[20] Delval A, Touitou T, Gondry—Jouet C, et al. A non—inferiority
study of MRI versus CT for staging and image—defined risk factor assess-
ment in the preoperative work—up of abdominopelvic neuroblastomalJ].
Eur J Radiol ,2024,177:111580.

[21] Olecki E, Grant CN. MIBG in neuroblastoma diagnosis and treat-
ment[J]. Semin Pediatr Surg,2019,28(6) :150859.

[22] Wang PP, Li T, Liu ZK, et al. 18f] mfbg pet/ct outperforming

[123i] mibg spect/ct in the evaluation of neuroblastomalJ]. Eur J Nucl

Med Mol Imag,2023,50(10):3097-3106.

[23] Ko KY, Yen RF, Ko CL, et al. Prognostic value of interim 18F-
DOPA and 18F-FDG PET/CT findings in stage 3—4 pediatric neuroblas-
toma[J]. Clin Nucl Med,2022,47(1):21-25.

24] B& T3 E BEG R AE S ME b Bl AN IR I RO B
FAEIHTIN. SRS RE A4 RS, 2021,36(12) : 1953-1955.

Chen G, Huang H, Fan JX, et al. Clinical and pathological characteris-
tics analysis of congenital neuroblastomalJ]. Journal of Practical Cancer,
2021,36 (12):1953-1955

[25] Shimada H, Ambros IM, Dehner LP, et al. The international neu-
roblastoma pathology classification (the shimada system) [J]. Cancer,
1999,86(2) :364-372.

[26] Z=#H, it Bt PHOX2B 25 11\ MYCN JE B 5 41 ] 4 28 1) 24
i P s PR BRARE AT B U ()96 AR )], FE PR PR 2, 2024, 53(19)
2997-3001.

Li JY, Gao JZ. The relationship between PHOX2B protein, MYCN gene
and clinical pathological characteristics and prognosis of peripheral neu-
roblastomalJ]. Chongqing Medical Journal 2024, 53( 19):2997-3001.
[27] Chen X, Wang HR, Xia YW, et al. The relationship between
contrast—enhanced computed tomography radiomics features and mitosis
karyorrhexis index in neuroblastomal[J]. Discov Oncol,2024,15(1):201.
[28] Esposito MR, Aveic S, Seydel A, et al. Neuroblastoma treatment
in the post—genomic era[J]. J] Biomed Sci,2017,24(1):14.

[29] Bhardwaj N, Das G, Srinivasan R. Neuroblastoma—derived v—myc
avian myelocytomatosis viral related oncogene orMYCNgene[]]. J Clin
Pathol,2023,76(8):518-523.

[30] Kaneko Y, Knudson AG. Mechanism and relevance of ploidy in
neuroblastoma[J]. Genes Chromosom Cancer,2000,29(2) :89-95.

[31] Lopez G, Conkrite KL, Doepner M, et al. Somatic structural varia-
tion targets neurodevelopmental genes and identifiesSHANK2as a tumor
suppressor in neuroblastoma[J]. Genome Res,2020,30( 9):1228-1242.
[32] Zhang Y, Chen MY, Huang DS, et al. Correlation between
ARIDIB gene mutation (p.A460, p.V215G) and prognosis of high—risk
refractory neuroblastomalJ]. Cell Biol Int,2023,47(7):1222-1228.

[33] Fetahu IS, Esser-Skala W, Dnyansagar R, et al. Single—cell tran-
scriptomics and epigenomics unravel the role of monocytes in neuroblas-
toma bone marrow metastasis[J]. Nat Commun,2023,14:3620.

[34] PRI, RENEEN, TH0SS, 55 . I8 %0 BT B IRYT P 2 B AN LR
2 A VST TR R R K224, 2025, 50(8 ) : 1042-1046.

Shen AL, Han YL, Yu LT. Safety analysis of dinutuximab beta in the
treatment of neuroblastomalJ]. J Chongqing Med Univ, 2025, 50 (8) :
1042-1046.

[35] Avanzini S, Dall’ Igna P, Bjornland K, et al. Beyond image de-
fined risk factors (IDRFs) : a Delphi survey highlighting definition of the
surgical complexity index (SCI) in neuroblastoma[J]. Pediatr Surg Int,
2023,39(1):191.

[36] Monclair T, Brodeur GM, Ambros PF, et al. The international neu-
roblastoma risk group (INRG) staging system:an INRG task force report
[J]. J Clin Oncol,2009,27(2) :298-303.

[37] Cohn SL,Pearson AD,London WB, et al. The international neuro-
blastoma risk group (INRG) classification system: an INRG task force
report[J]. J Clin Oncol,2009,27 (2):289-297.



BERERKFZR 2026 £5 51 &5 2 #5 (Journal of Chongging Medical University 2026.Vol.51 No.2 )

— 177 —

[38] Brodeur GM, Pritchard J, Berthold F, et al. Revisions of the inter-
national criteria for neuroblastoma diagnosis, staging, and response to
treatment[J]. J Clin Oncol,1993,11(8) : 1466-1477 .

[39] Qi C,Zhao ZW,Qi YW et al. Identification and verification of in-
ternational neuroblastoma staging system (INSS) stage—related genes as
potential biomarkers for neuroblastoma prognostic models[J]. Front Cell
Dev Biol,2025,13:1502380.

[40] Lai HA,Sharp SE,Bhatia A, et al. Imaging of pediatric neuroblas-
toma: a COG diagnostic imaging committee/SPR oncology committee
white paper[J]. Pediatr Blood Cancer, 2023, 70(S4):€29974.

(411 BERTAMEREZ G2 L 2R AR 127 S (2019 4F
B ). [2024-09-01]. http : //www.nhc.gov.cn/yzygj/s3593/201909/5f1d33
29606e4cd2a a6e501603703e

National Health Commission. Guidelines for diagnosis and treatment of
childhood neuroblastoma (2019 Edition) [2024-09-01]. http://www.
nhe.gov.en/yzygj/s3593/201909/5f1d3329606e4cd2a a6e501603703e.
[42] Qiu B, Matthay KK. Advancing therapy for neuroblastoma[J]. Nat
Rev Clin Oncol,2022,19(8):515-533.

[43] Simon T,Hero B,Schulte J, et al. 2017 GPOH guidelines for diag-
nosis and treatment of patients with neuroblastic tumors[J]. Klin Padiatr,
2017,229(3) : 147-167.

[44]  HEBUE P2/ NLMR L E 2 LEM SRR LT K
FEPL CCCO-NB-2021 J5 E (1. A /N LA B ok L 2022, 43(7)
588-598.

Chinese Anti Cancer Association . Pediatric tumor special committee ex-
pert consensus on diagnosis and treatment of childhood neuroblastoma
CCCG-NB-2021 protocol[J]. Chinese Journal of Pediatric Surgery,
2022,43(7):588-598.

[45] AL HR UL 5Kk RS SR JLEE R 2 RE AN LR F
P 1T PR A YT R AT ). T E S ARLRREE 2023,25(5)
476-482.

Wang LH, Chen K, Zhang N, et al. Analysis of the therapeutic effect of
autologous hematopoietic stem cell transplantation for high-risk neuro-
blastoma in single center children [J]. Chinese Journal of Contemporary
Pediatrics,2023,25 (05) :476-482

[46] Bellini A, Pstschger U, Bernard V, et al. Frequency and prognos-
tic impact of ALK amplifications and mutations in the European neuro-
blastoma study group (SIOPEN) high-risk neuroblastoma trial (HR—
NBL1)[J]. J Clin Oncol,2021,39(30) :3377-3390.

[47] Matthyssens LE, Nuchtern JG, Van De Ven CP, et al. A novel
standard for systematic reporting of neuroblastoma surgery: the interna-
tional neuroblastoma surgical report form (INSRF) : a joint initiative by
the pediatric oncological cooperative groups SIOPEN, COG, and GPOH
[J]. Ann Surg,2022,275(3):575-585.

(48] Z& K. R FRTER 2 BEANNDR AR = AR R 5 TR G5 R
PR & Z W WF5EID]. TP BE B R %, 2024. DOL: 10.27674/d. enki.
geyku.2024.001746.

Qin L .Study on the relationship between imaging risk factors, surgical

results, and prognosis of localized neuroblastoma[D]. Chongqing Medi-

cal University,2024. DOI:10.27674/d.cnki.geyku. 2024.001746.
[49] Martos M, Cano P, Molino JA, et al. Minimally invasive surgery
for pediatric dumbbell neuroblastoma: systematic literature review and
report of a single—stage neurosurgical and
thoracoscopic approach[J]. Clin Transl Oncol ,2022,24(5) :950-957.
[50] Zhang R, Fang YF, Wu DM, et al. Comparison of the efficacy of
minimally invasive and open surgery on children with neuroblastoma: a
meta—analysis|J]. ] Laparoendosc Adv Surg Tech,2021,31(7) :829-838.
[51] Kushner BH, Cheung 1Y, Modak S, et al. Humanized 3F8 anti—
Gp,Monoclonal antibody dosing with granulocyte—macrophage colony—
stimulating factor in patients with resistant neuroblastoma: a phase 1
clinical trial[J]. JAMA Oncol,2018,4(12):1729.
[52] Matthay KK, Reynolds CP, Seeger RC, et al. Long—term results
for children with high-risk neuroblastoma treated on a randomized trial
of myeloablative therapy followed by 13—cis—retinoic acid: a children’s
oncology group study[J]. J Clin Oncol ,2009,27(7) : 1007-1013.
[53] Park JR, Kreissman SG, London WB, et al. Effect of tandem au-
tologous stem cell transplant vs single transplant on event—free survival
in patients with high-risk neuroblastoma: a randomized clinical trial[J].
Jama,2019,322(8):746.
[54] Arumugam S, Manning—Cork NJ, Gains JE, et al. The evidence
for external beam radiotherapy in high-risk neuroblastoma of child-
hood: a systematic review[J]. Clin Oncol ,2019,31(3):182-190.
[55] Liu KX, Shaaban SG, Chen JJ, et al. Patterns of recurrence after
radiotherapy for high-risk neuroblastoma: Implications for radiation
dose and field[]J]. Radiother Oncol,2024,198:110384.
[56] Yu AL, Gilman AL, Ozkaynak MF, et al. Anti—-GD2 antibody with
GM-CSF, interleukin-2, and isotretinoin for neuroblastomalJ]. N Engl J
Med,2010,363(14):1324-1334.
[57] Geurten C, Errington J, Barnett S, et al. Spontaneous fractures
during 13-Cis retinoic acid therapy for neuroblastomalJ]. Pediatr Blood
Cancer,2023,70(9) :e30430.
[58] Ladenstein R, Potschger U, Valteau—Couanet D, et al. Interleukin
2 with anti-GD2 antibody ch14.18/CHO (dinutuximab beta) in patients
with high-risk neuroblastoma (HR-NBL1/SIOPEN) : a multicentre, ran-
domised, phase 3 trial[J]. Lancet Oncol,2018,19(12):1617-1629.
[59] Goldsmith KC, Park JR, Kayser K, et al. Lorlatinib with or with-
out chemotherapy in ALK-driven refractory/relapsed neuroblastoma:
phase 1 trial results[J]. Nat Med,2023,29(5) : 1092-1102.
[60] Mora J. Autologous stem—cell transplantation for high-risk neuro-
blastoma historical and critical review[J]. Cancers,2022,14(11):2572.
[61] Brudno JN, Maus MV, Hinrichs CS. CAR T cells and T-Cell
therapies for cancer: a translational science review[J]. JAMA ,2024,332
(22):1924-1935.

(27 : 2025-12-05; f& [ : 2026-01-07; 3 F :2026-01-09)

(TiE% % A —F)

AL AR
FHOUE M E R ILEAY 2 m I 44 i (2026 580 []].
FTREA K F FIR,2026,51(2):168-177.



