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B5I0) . S I o3 20 B TEIE s | LT 7L R M St B R UK T 14 5 EFS RTOS A 36 (35 P<0.05) 5 A JCRH B 5y EFS MARCH R
(P=0.007), H50SHiXK; HILMER . REHEZ ABMTIAIY . MYCN SURSEN Y BTGB . A IR R 55 N 2 5 EFS A1 0S #4014
Kbk, ZHZFE T & A LI A EFS LA OS AN TS 3 . 4518 - MYCNIER B BTG 00 . S 754252 ABMT 40l g X M~V 1)
NB BLHIT G 7 R S AR A A I G BRI, ARAT JCIR e 3% S 5 Ry 7 5 AE A7 B 508 0 JE AR S i ST T D9 25

[EIR ] Maag; mahayT; BUSHEE; s

[DOI] 10.3969/j.issn.1674-8115.2021.08.009  [FE42KS] R793.4 [XEAFRERE] A

Analysis of prognostic factors of radiotherapy in children with II-IV neuroblastoma
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[Abstract] Objective - To analyze the factors affecting the survival and prognosis of the children with medium-, high-, and very high-risk neuroblastoma (NB)
in stage -1V after radiation therapy. Methods- A total of 132 cases of neuroblastoma patients from 2008 to 2018 who received local radiotherapy in the
Department of Hematology and Oncology, Shanghai International Children’s Medical Center, Shanghai Jiao Tong University School of Medicine, and the
Department of Radiation Oncology, Renji Hospital and Xinhua Hospital were included. Treatment options included chemotherapy, surgery, autologous bone
marrow transplantation (ABMT), radiotherapy, and later 13-cis-RA maintenance therapy. SPSS 19.0 software was used for the calculation of event-free survival
(EFS) and overall survival (OS) rates, as well as univariate and multivariate survival analysis. ResultsBy the end of the follow-up, the EFS rates for the all
patients were 87.41% in 1 year, 55.25% in 2 years, 45.02% in 3 years, and 38.67% in 5 years, and the OS rates were 96.02% in 1 year, 83.54% in 2 years, 72.15%
in 3 years, and 57.79% in 5 years, respectively. The medium follow-up time was 40.3 months. Univariate survival analysis suggested that the staging, risk
grouping, brain metastasis or not, blood lactic acid dehydrogenase and serum ferritin levels were associated with EFS and OS (P<0.05). The presence or absence
of bone marrow infiltration was a related factor of EFS (P=0.007), but not OS-related. Factors such as the child’s gender, whether the child was treated with
ABMT, the amplification of MYCN proto-oncogene, and the presence of liver metastasis had no significant correlation with EFS or OS. Multivariate survival
concluded that brain metastasis was an independent prognosis factor for EFS and OS. Conclusion - The amplification of MYCN gene and ABMT treatment
may not significantly affect the radiotherapy efficacy and overall survival of stage -V NB children. However, the presence of brain metastasis is an independent
prognostic factor related to survival and disease progression after radiotherapy.
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B, A AbRE: OFGHRE 1999 4F [ b 21 R
4> 2% & 8t (The International Neuroblastoma Pathology
Classification the Shimada System) I R&4NIIEAI2 W2 .
@il X khi# . B, CTa{MRI, PET-CT LAWIH I i1
JRARFROL . JEIFEIAEZ R, DLAME RSO, HAR
P P i 22 R 0 09 0 01 2245 (International Neuroblastoma
Staging System, INSS) Flzky MIAELIVIA, HEbRbat: O
BANF 18 . @lila It . BERERESE T EHR
kA SRS | TMURE e RE i ELRAE R . B
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T AR R AR 21245y 5E (the Shimada
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K% (image-defined risk factor, IDRF) PEAlHIA A fGR AR
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ARUIGRAEEEE , #2 INSSHEAT/M, nlsh 1. A, 1B,
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1831 el FE TSy (L4097 B
WFAR, REWIT 23 28f% (partial response, PR) J&
AT 4T R, BT R A 84, LRI kT
ARo AITFEERE 13- - E R (13-cis-RA) 160 mg/m®
4eFi6y7, 14d/H, L6 H.

1.3.2 EfEMEBEEARIT R RIT A3 E,
RIS (A7 MFAR) . JLEW O R KA
T g LA B 5B AN FE RS A B RTT ), LA DL T3 )5 A
IBIT (RPEIRIT A 13-cis-RA) o BRI . Sefbyr 247
Fefg, ST ARCE RS TAICREE, ARG kST 2 7 R
FRMTFAR; REfTr 2R, BIFREAEET 614
ALY 45 U5 AT ABMT FUR R X 0T (HEE 1T 7 5t
ABMT, ¥ IRIITAE 2 IR ABMT Z [ #E47); Z )57
PERITIHEA 13-cis-RAIRYT -

1.3.3 FUTENIE KT 18 7 # E f K b i s L
2 VR R AL LR AL BT o I BT A A T AR L
o 1 0 R S B A A A, R ) P R 5
M I I 2 40 o 30T Ak R G AR, sl LA TR AL
BULRLAERIP . Rl L i AE AR

1.4 JRIT SRR

140 BUTRTENMES 18 T O L 2s R ]
FEMAL, Philips Brilliance KFLAZPUZE CT BE4UE M HLIEF iR
JPOLCTHHE, J2IE3~5 mm. 4JLUTRRERLS, W HURRIE.
1.4.2 JFOTBIXAEE  HIEREIX (gross tumor volume,
GTV), {I4EARATCT. MRIFIPET S8 70k i i
DARA & SRR g 2 Sl A R R R 45, O R 2555 1A E AL
ST TFARIGTT G AR A P 5k B IR 20 2. I PRAE X
(clinical target volume, CTV) ZEHEILIF R Xk, &%
ANl i S5 A R A= 7 U o THRIBEIX. (planning
target volume, PTV), —ftii CTV M 0.5 cm,

1.4.3 BYFEREAG RN AE  BUT RS R E R
EE N a g AN LT 2 Wi 1B R SRR 1% N
DN WA ZB AR HEME AR I B8 D B, Rk & A ™ i A AT
S HGIE o B IX A AL S TABSRIR D25 1X, DAk e 45
XK o XITHESZMES B kL, 25 A Hp 2R 7 S5 e,
ALFEFFHENAL (RENTR G MHERSNER 53 ) o XTI fky7
Jrik B 5E % (complete response, CR) kIR RS T
21.6 Gy MRS, 1 PRARH T 7EIAYT 21.6 Gy Jo,  HEf#1E
X R B AL AR ET N it 14.4 Gy, MEEH 36 Gy. T3 AMXRRE 5
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RN B E TR 2E RS (total body irradiation,
TBI). TBIRA2 Gy, 2¥k/d, Bt 12 Gy BIRESJvk; Xt
HH R B R B R AR 2 2 R kAP He B SR ) £
DU Gl ERCAE BT . T8O A 30~36 Gy

I7 A

To A A7) (event-free survival, EFS) #8 M A4
TG B R AATAT A B R, AT . PO . m
FHHABIBYT . & AR BB 32 19 JIVE S 3 9=
o T S S S BT e A i kA SR T PR 8
M>25%. MAEFEW (overall survival, OS) F§M AL E
DAL A i DXL 5 | AR B T R s ) it e T) 46 %2 2019 4F 6 H
31H, LT IH R AERIRAS

1.5

1.6 HilFnhr

K SPSS 19.0 FAFHEAT/0HT, 52 HE 7R x5 R
TEPETRILn (%) /8. N Kaplan-Meier J5 ik #4742
Nt HBEREASTE LA ZES, WHST
FREMWAHNRMAZHNE SN, ZHEELSIEH

COX [MH43¥HT . P<0.05 HZERALHHE X,

2 %R
2.1 BREBRR

NB & LI 13241, HAF B 766, L 564]; 2 KiHE

0.8

0.6 -

OS rate

0.4 +

02 p
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E1 I~NVHNBHEJLOS(A)REFS(B)MZ
Fig1 OS (A) and EFS (B) curves of the NB patients with Il-IV stage

23 MR ES

HNROWEERIE . SRER . BILEK Y
[EFS (P=0.002) F10S (P=0.024)]. f&l /4 [EFS
(P=0.002) F10S (P=0.036)] KA JHi%# [EFS (P=0.000)
i OS (P=0.001) | . 1 ¥ FL W W A (lactate
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k<24~ A4 214, >24~120H i 1054, >1204H
B 6. M40k M3 48 451 . VI 83 4 . IVs 301 1 43l
Hhh g 6 ] (4.54%) . EfE4 486 (36.36%) . e
FELL 78 (59.10%), BARLLRH] b 22 4 Fil IS A R 19 15
fa Bt e Lo AN FREFR 816 . Mk 1541, sk
HER3H . A L) AR R 3246, pIsh BRI
68 1 . AR B R R 10 6] . IFIERERS 6 B . #2522
ABMT 26 ff] (19.69%) , MYCN % [A 4 il B 1 16 £
(12.12%) . RAE81 7] (61.36%). ¥ 135/ (26.52%);
MYCN B[R 5845 0 v, 8097 5 JR 8 2 9 81 A 15 481
JRHR AL K FRA 42.85%  AYLGERE 1232 I EOI0T B UL
46 9, b R kLI B0 3561, RN 30 Gy, IT
RCVEH PRHCR 2 24 5], Z2ff 35555 68.57%; 43 T A M
B A B kA 21 2 0 1 R I BT 1L ), T
30~36 Gy, SHITHEEN N PRHCR, ZEf#F N 45.45%,

A7 4

A HOT B0 R L 132 61, ZE BE V45 R AE T
3445, b 445 RO & EE B B A R S BT
69 il tH B i, Hovh 40 (9 R I Ab 5 RS, 29 151 ] B
IR R (IR XN FEE XA ) Rl ab e ds ; 4
XANE LA 26, HBTEAHSRIR 25 X, A B s R]
40341, BABILLAE., 24F, 34F . S4EEFS 55
Jg 87.41%. 55.25%. 45.02%. 38.67%, OS F /4 % K
96.02%. 83.54.%. 72.15%. 57.79% (/& 1).
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LDH) /K F [EFS (P=0.005) #1 OS
(P=0.037) ] MIiG#EAKE [EFS (P=0.014) F10S
(P=0.048) ] S EFSHMIOSH X; A L H#ERIE [EFS
(P=0.007) F10OS (P=0.091) ] 52ma EFS, {HAZZM &L
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0L . A TN R 2 5 EFS Ml OS A 6 . ZH 4y
Brigas, (UEFERX 1R Z TS 0S [HR (95%CD)

®1 ®Mmll~VHNBEILEFS K OS M B E RS
Tab 1 Uni-variate analysis of OS and EFS in the NB patients with [[-IV stage

Item Sample/n(%)

Gender

Male 76 (57.57)

Female 56 (42.43)
Stage

1 48 (36.36) 1

[\ 84 (63.64)
Risk group

Intermediate risk 6 (4.54) 1

High risk 48 (36.36)

Very high risk 78 (59.10)
Brain metastasis

Yes 10 (7.57)

No 122 (92.43)
Liver metastasis

Yes 6 (4.54)

No 126 (95.46)
Bone marrow metastasis

Yes 68 (51.51)

No 64 (48.49)
ABMT

Yes 26 (19.69)

No 106 (80.31)
MYCN gene

Negative 16 (12.12)

Positive 81 (61.36)

Amplification 35(26.52)
LDH grading

<2 times the upper limit of normal 26 (19.69)

>2 times the upper limit of normal 84 (63.63)
Serum ferritin level classification

<upper limit of normal value 35(26.51)

>upper limit of normal value 64 (48.48)

Note: Vincluding 1 case in the IVs stage.
3 itie

NB & — 5™ 5 Jgl o )L 2 et B 1 e ek e, BT A4k
AL SR A IE T AR 15% /24 2, ZIRET 5
R RS, 5 R KeE . BEE. PR ke gs .
B Wk B i o IRYT T BASEAT . FR L AR T4l
JL RS R RN T 25 07 3, I A L 4 PR B AR A T N LA
Hi¥E, BfENBBH SHFEAFE R 50% 247 o ARAF
FOPHT A R R 5 AFE AR 57.79%, W RE A 3Lk
HeaE i

2021, 41(8)

=0.179 (0.027~0.891), P=0.029] H1EFS [HR (95%CI)
=0.246 (0.069~0.885), P=0.0321 Byph~r I A2,

os EFS
OS/month P value EFS/month P value
0.871 0.590
83.69+6.98 51.24+5.20
88.11+8.81 67.73+8.32
0.024 0.002
07.72+7.54 89.50+8.33
70.44+7.16 43.18+5.22
0.036 0.002
02.62+8.51 98.61+11.1
93.67+14.04 82.48+8.81
72.13+7.31 42.79+5.35
0.001 0.000
28.36+9.29 19.95+6.36
80.26+6.41 56.01+6.36
0.313 0.083
48.91+12.67 28.70+6.81
77.57+6.71 50.67+6.61
0.091 0.007
75.06+7.69 43.84+5.85
96.43+7.74 78.07+7.46
0.070 0.768
57.58+4.79 45.04+9.39
95.44+6.12 63.91+5.88
0.726 0.093
97.82+4.40 53.28+12.98
82.50+6.51 65.16£6.26
74.66+8.76 39.69+6.35
0.037 0.005
86.00+9.26 83.47+8.63
76.30+7.62 49.31+£5.90
0.048 0.014
87.73x12.53 85.53+10.60
68.64+8.23 41.58+5.51
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74%, CCG3891 5 ' it i e kb A3 & 2 - B 52 ¥
O, BRI ARG R A4 = R R . X NB R
TR BT T F ARG AT AN . CCG3891F5E
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B BAFRIRRZE o TR R AN S A A A
WA TS . COGANBLOS532 (S8 28 R X N 2 36
Gy WEHIRTOT, 5 COGA39T3 BT MU /i Jm &
HR B2 21.6 Gy YT . COGANBLO532 5241 5 4F
EFS A1 0S 554 56.2% F168.4%, 1] COGA3973 411
43914 47.0% (P=0.009) F157.4% (P=0.009), n] UL+
HOTE X NB HH 1 EFS FlOS #494 e . 53 —Tims
WA T AR AEE I, (A RS ALl B 72 756
JEAMEFHARREE E . ST RS EEILKIIAR R
N, AR R ERE . PRZNHIR 18k D RE AN 42k
WA EERLAE s THAE R S R E . TBUMAMR
SFTRIES R FH A OL T, A T RERE NS R R i fa

AL R LR BT RR RG] A R T A
PRI AR IR o 27 A% s kg e P 3 A B sl P 14 i
AR A BT . X T B R SV R AL, T Rl L
1EJF AN Haa mi s i oiE bR . ST ) HRAR X T NB UL
SR ST R AT G5, PRYCRFEH 65%, 414!
RS KL PRYCRZR 67%. TMiAAL B LE 7B AL 4l 20T
J5 PR PRACR #5551 69%; B kb i BT 7 PR+CR %
H146%, PR At OO S FBO L AR I A AR A sk i e A= 37 Joie
RS AR

REAEAIFSE 7 Wl MYCN HE R 9 386 4 1 1 NB =2 2214
Hom, HZS58ENEFAPIMEC, —IE X356 MYCN
FLNPHENB B BT N P, 97% MEER MRS (246
HIVEE, 106 Vs 8, i RFE#REEZ T 21 Gy R
BOT s AN 12407, 24 0S F K 30%, 24 EFS
HH29%, BWARYHBFBUGHEE 2, 55 A — IR
PERFSE 0 00T T S8 BINB (A, #2207 AL S 4F EFS
F1OS 53511k 36% F146%, 1M A 42 22 U7 4 ALk 22% A
27% (P=0.026), HHZ R BRAFTEMYCN Y $
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