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Z B AR P2 £ B R S AR (homovanillic acid, HVA) , XPF L &WIHI 0 F a0~
BT o

VMA HVA

HO



WA L R MEA R SR B, BRL 90% MM AR BRI, R+ VMA Al
HVA BI/KFLBEAE. JRILEMIER AN 1970 SFEARIFMEHAENRRIR )2/, el
M e 2 SR A0 TR S 1A A A

RGBSR

TR Wrih 2 BRI K B ST B, JRILAR M ek & BA RIFIRBUE (sensitivity)
e 5% (specificity) :

o RIEPFEWMHNEAMER, RIGTELIRNHMERFEARS, SRR ER LR, DUR
JUA R AT 2 9, R SRR TERTA A EHR B, VMA 8L HVA K PRE S TS
FAHRE 5 o ARPESCERA 1 iE SR, FERT R AR BEAH BB B R, VMA A1 HVA R 25
1 RBUELIN 80% ~ 95%.

o FERFEWMHCNIBAMER, RIBTELERNAMEREEA Y, SR FIW AR RS JRIL
R0} S 2T AR S P A A 7 AR A BEER S I NBE R, VMA R HVA KA I BB 5%
TR L. VMA F1 HVA K67 B 2 LE 95%LL k.

— AN ERMEFEGE, REUSEARFRERNIZZ 100%. Wi, XEERRE AT
IR H A B CREUE 100%) , EReHFBR A W Bm N CRERJE 100%) . VMA Al
HVA 67 1) R AR FE AR R s, DR ] DR A2 Wi 22 B 440 it 98 (1) 26 LA o . (HL 7R 22
SRR, BT REAN AR I R R AR AR, BAAIR LA A & e AR, — A
B VMA Il HVA BHEERIEER T 5%) K K@ FRR R OLEFL N8 2—),
FITLL VMA #1 HVA HIRE S R ARRIERIZEIN EEKE, HewEGAEELTSHE
BFHSRERSREERELER. 54, KAE 5% - 10%140 2 B4R 5, VMA Al
HVA /KFAEIER U P, 8120 E5 ] 3 75 24K 5 A e & F B

VMA F1 HVA 1S H

LWL R, QR B AR GE £ 1 R IR R A e R AR IR AR OC, B8l & 2 HE R ) LA
feA 2. VMA F HVA A BE 4 F R PP AL 16 7 SR AN M I R Bk F o 368 3 SR AR PR VB 5
INER PR — T 24 /NI ) 230 PRI EURE RN E VMA A HVA K5 38 —Fi2 bl
HLBUER, B T lE VMA MTHVA K, B0 5E AP RIULET (creatinine) 7K-F-. —fok
Y, M) VMA A1 HVA Z2AA AR RGP, B CABRARRF RS O, oAt el i
TR ) Lo By e s AR KT R B2 A 22 BRI TR

Uy K2R RN IR B R ) LE . WHIRER AN, IR B 24 /NI R IR A
K5, BT BENLRFE O OETE LR AL 25 B L. NRIIER KPR B 299,
T4 IREEMRZIAIR K, TR AR KSR Bl , BT DLBEHLIRER 1) VMA Rl HVA
AP REIES, Waus LB UET KT RN . — B =, T LUR UM IS, KR M
#5H VMA F1 HVA R E AR -

o HEIFIRRTE 18 HULIT;
o BENURFESURAEFFAEEE 24 /NS P 0 438 PR
o HEH 24 /NIIIREDT 400 ZTF



IEH &7 R VMA 1 HVA FRCF 2 B R K BT, BRI R 350 W 6
Zo FAh, PRI LR KT8 & AR B R R E . HRERIX R, VMA M
HVA FIJUEFLEAE I LG E A FER AR 2B rER, HSHEIT:

FHHRHE/ULEFEE (VMA/Creatinine)

e 0-2%: 0-27mg/g CRT
e 3-5%: 0-13mg/g CRT
e 6-17%: 0-9mg/g CRT

e 18 %Ll LE: 0-6mg/g CRT

BEEM/EH (HVA/Creatinine)

e 0-2%: 0-42mg/g CRT

e 3-5%: 0-22mg/g CRT

e 6-17%: 0-15mg/g CRT

18 % LA E: 0-8mg/g CRT

A SR B A B R 228 F mmol/mol MEN B FLAT, R b — A AR 2 1H .

FFAER 24 /N RREERIRG Y, 18 & LA B FH ) VMA 1 HVA /KPS HE T E W R

e 24 /N VMA: 0 - 7.0mg
e 24 /N HVA: 0-15.0mg

WA PR mmol/L 1F N #AL, ST HIY:

o 24 /NI VMA: 0 - 35mmol/L
e 24 /NBF HVA: 0 - 40mmol/L

EAVHIRRE, ARETHH R4 A RK VMA R HVA 2% 6 . 223,
WA EE L UK M MR 250 W] BB i R VMA R HVA KF BTF. 534k, HE259 (s
— ARG AL Ty S RIEL L) S ) LAS T i B AR = TR 7K T, i AL a2 3 Ak B AR 4 T e 6
WaEY) . BEAMEGR . IREE . TURIAE . e . SR FURE . XU ARG (5
FIE R UHFEMIND B BB BRI R INOnE. Ak, BHRTAEY. ke, A
ZE. WEE. BHE BRI RS =SSR 2 A L TR 4

N T AREIR I LR kG A 252 m, B3 NAE JRBICEE BT 72 /NS 1k AR AR R 259
ERiR 2 @i iR e, M T2 VMA fl HVA K EREY. FERERK =Mt
) LEERE VMA F1 HVA K25 (1073 5 FH 10



] A0 & e 30 -t 2> SR S R VMA R HVA R AR 72 /N4 1 i F B s 25 W0 FK A% 1R
KU CLRIA R R TLARRUK RIS ), AIZEINHER . F550 /0 60l RS . A EORS
MBI, A B REEEARR . — Bk, DESUERIEERA . BT RER VMA



FHVA ACTFRA S ZHM, RIS ERUETSLEEOBLERD L, TR
22 5 B R O

22 R0 OB 12 Wi

W VMA F HVA fife s g5 R B35 T IEE K (hinm B S% ERJUE , EAH
SEFEME N WA R T RE . ARAE 1988 FEAE (I R R 22 T ) (Journal of Clinical
Oncology) FRERN (HEEEAIHUR ZW . 20 BIAG ST B B FRbrdE) LK 1993 4k R
BT AR dE, RE 2 VMA /S HVA KPR TIERN=ZEREZEN B, RILRRERRE
SR RAERNTS S B MO AR YE . X — bl H ATEAE IR IR B 2 . H4h, X
R L SO T T 14 SRR IR R I B2 I I VMA A HVA /K, o 8 ANl
1 VMA KT 25 H LR AE, A 10 MBI HVA AP & TS50 LR R w65 .
X IREAR IR N, G iUinZ% .

FEFRE R R, WS 2 REAH SR 6 Z0AK e i A BB B o R SR B B A5 R, VMA
A HVA fke & 45 R R s U Bh Itk A ikd . £ B g 20 E bz Wibsikh, HAWHLT
PSR BAE R —AS, A BR AR 190 61 4 REAS 2B A -

Lo SO R TE AR A B 22 BRAH B R 41 44

2. FMR R DL R AN, I ELIRA R BL VMA RUSE HVA ACT 85 T 500 = 547
2L L.
PRI PR b, A7HPE A 2498 VMA R HVA K45 A AR 2 K 45 AR i i 2 340
R ERAE . B SR B . TR R ORISR TR SRS, KR
1A BT 005 80 47K A0 52060 5 B (02 K 1 25

o MM (ganglioneuroma) : METAMIE CREMATT B £ —MF N
0 R AR, R AR D RE 2 R AR T M A . A — e 421 4 iR At s A )L
KW, SRR VMA A HVA BRI R e 34k, #Ee 540 i t ) LUEiE MIBG
for 2 R I

o TS (pheochromocytoma) : WEEKANMUR 2 KAEE EIRAIMIE, < EEFmL
AR SR Wl o (R [F) A 28 BESH SR IR AR 08 o AT AN [, BB 4 M Rg 1) A8 2 2 0T 2
DN
oAt I8 5218 2k 2 M DA IR 49 20 BEAH M 8 [X 73 (R S o ], Wi 2R H 3 7 VMA FTHVA

AP S, ARG SRS . BIRRUIIE AN W, ABAEIEIR _EATI L8 ) 3 b o

e B LR B RS 2 R LR AR 2 o A5 3R ], G A L VMA
AHVA K, BRILZR B A 2 Al DURR IR R . 4597 LU, s IR LR B e &
AT DR SR W e 22 B A R o 75 R A

HAhIm RS &
N HEFEA I SCER A ¢ VMA FI HVA RS — LR a5 18, iR xZ%.

o HWIFLIAN, VMA A HVA [ HAE AT B SR BRI TR (0 255, FLAEBRIR T i
AR XKD BERERUBEL S F O R TR EIRR, WS B A it



ML, R VMA B ERRERAE PR BRI YD) MTHVA (2 ERERIAS
PR I R AR . SR RS 2 AT RE R MR LA AL 2 IE T, BTEL VMA [
HVA f{JECAE T BEAN o0 2 B4 IR ) 70 AR BE A 5K

HWFFHEE], VMA Al HVA f8 & T2 Wi & Bh i iR 2k, HEBURE T A 55%,
FT LGS ST Ja B B D AR AR A6

M2 BRI R CEIVE S Pt 9 8D — B2 S BULRE BRI, R
VMA 5 HVA JK-P i TIER AR, 568 IE B oA 2, DAHRRR 22 BEAH 8 1 T

Hm

HA ﬁlﬁmiﬁ“%LLVMAﬁHVA#ﬁﬁﬁW%i%mﬁmﬁﬁﬁﬁoﬁﬂ
DKL 2 A B 1 5 2 (¥ S0 22 REAR R o 1), T 8 191308 o A LB IR A
fE, 5 EE. HEMNGITEREN, VMA FIHVA 51005 8 581 W SRR s

RN HISET A . 25 8 B 010 7 v 8 2 38 B E WA R AT R IR 1 43 32 L VR T T
(7 I ST HAR I B R BORAN K, BUAE B B AAS P77 1 22 B R 1 00

EE DU

1.

10.

Neuroblastoma treatment (PDQ). Health Professional Version. National Cancer Institute.
https://www.ncbi.nlm.nih.gov/books/NBK 65747/

Homovanillic Acid (HVA), Urine, ARUP Laboratiories. National Reference Laboratory.
https:/Itd.aruplab.com/Tests/Pub/0080422

Vanillylmandelic Acid (VMA), Urine, ARUP Laboratiories. National Reference Laboratory.
http://Itd.aruplab.com/Tests/Pub/0080421

Laboratory Testing. Diagnosis. Neuroblastoma. ARUP Consult
https://arupconsult.com/content/neuroblastoma

24-hour urine test, collection instructions. Weland Clinical Laboratories P.C.
https://www.welandlaboratories.com/pdf/specimen/Weland 24 Hour Urine Collection.pdf

Smith, S. J., Diehl, N. N., Smith, B. D., and Mohney, B. G. (2010). Urine catecholamine
levels as diagnostic markers for neuroblastoma in a defined population: Implications for
ophthalmic practice. Eye, 24(12), 1792—-1796.

Brodeur, G. M., Seeger, R. C., Barrett, A., Berthold, F., Castleberry, R. P., et al. (1988).
International criteria for diagnosis, staging, and response to treatment in patients with
neuroblastoma. Journal of Clinical Oncology, 6(12), 1874—1881.
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Journal of clinical oncology, 11(8), 1466—1477.

Weinstein, J. L., Katzenstein, H. M., & Cohn, S. L. (2003). Advances in the diagnosis and
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https://www.ncbi.nlm.nih.gov/books/NBK65747/
https://ltd.aruplab.com/Tests/Pub/0080422
http://ltd.aruplab.com/Tests/Pub/0080421
https://arupconsult.com/content/neuroblastoma

11. Gao, R. N, Levy, L. G., Woods, W. G., Coombs, B. A., et al. (1997). Incidence and mortality
of neuroblastoma in Canada compared with other childhood cancers. Cancer Causes Control,
8(5), 745-754.



4. thEBRGH RIE 89 S B KU S %
el Bl

o 22 BF 240 TR PR 23 SRR 73 %2 D SE T 0 A e PR B . 0 ST SR AR R el
20 BRI RE 1 A AN HORE L, i RSz 20 4 U 52 255 18 2 i DX 3R xR TR 1) B AR T
fiti o i UL A 1) D8 W > BEXEVR T, R B Bk BR AR SRR 20 AR 20 42 (1 A
A, KRBT 5% . AR R LS, Walgedt WA X o ZIENEFS S
B BRI

INSS 2 R4

b i 22 BEGH B 98 73 W &2 48 (International Neuroblastoma Staging System, INSS)
& H AT B 2 0 W7k . X EARUET 1988 SE4R Y, 1993 FSEMAEIT . B 1990
ALK, EBR b4 K 2 BURRE IR T HLAG E A FH INSS ARy # 22 B 48 B9 1) 73 S0 A o
4 8 vl T R VI BRI A2 R, INSS K #h 28 BF 40 B 98 20 vt  JLHA

— 3. X IR 1 2 o5 W2 R B R B 21% (3 1253 DMESRm I gD o X
W, MR AARROE, TESFAREEVIER (EERHE T, KRadHLE0
REA B/ BRI MR THES R

ZH X MIRREEIA s 15%, X A4 2A BAAT 2B .

o 2A W BB RARROARE, EbT MR RN AL E B A 2 R A KRR
R, FAREEEIE S VIR MRBA Y BBk s (E Rt
A0 21 fr g B B F b R D

o 2B MEAARRKKE, BA—EREL T AREEVIER. R R
B R AR, EXMHES R R ERE (R ARAREFESRL .

=8 XWRmeIA s 17%. X, MR RCE B R B ki, (HAFE BT

o MRECZBEHETL, I Bkl FARE VIR, BT R 4y HR Y
URINR N

o OB AIIRAE SRR X, EX MBS R .
o MR R R T SR R, JRE YR OB R E N TR e UIER

PR X —WImBI L 41%. 21X — 1, iR O 4 12 2 B 7RG i Rk E2 45 . 1 8
e AFAESCARAS (48 WIERSM) .

4S8 J: X W BIZ) 15 6% . X% — MR IR 1 Fh 2 BEAH MR . R 7 T 12 I R A
=%, MREARRKARE, EAEREMMS e, Kk, B85 KETER,
BAEHR. RAETEHBERER, 3204001250008 s 40 A 10%.

PLF A INSS 73 ) s = .
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VAR ae.

N g\/ggj\

n 1 W I:’i: Q:
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Y { o
& O
2a

o2 R4 o g B IXURS: 2 2%

JUE R i 55 246 (Children's Oncology Group, COG) A& 3& [ [F 5 & 4iE WF 7¢ Fir
(National Cancer Institute) SZHFE[HY, A FHEKMMNFEJLEREENFRAMHAL, BFT
FE . EARL Fd L A WORHE AT I 22 8 200 24 JLE ARV IT AL . COG
AHE 7500 4% 5K, FFEMETIEEMERIRE. EEEGFEHRFHECHN—T24I)LE
MEDEREERE T, GEIL 90%7E COG MK R WL Z 16T -

COG AN LR IR & 2 B 452 i 22 B 41 B g8 1 3 s
o INSS 7
12 i ) A2 W

e MYCN HEEDIRE

o MORAEYE (R R, IR AR R B XS I R AR 18 S H I EED

o SR SR (1K) 2H 25 B A SRR TR o A 22 B A R R O BE 4 5K o oA R Y
FASF) Y 3 0 H e s TR 2560 366 I8 4 B 1 0 AL P2 2 . Schwann 4R 4E £ F 5 175 .
MIKI $8$0f1 B & M2 i I ER 2. )

RIGIXLER R, COG Hf 1 22 B4 IR 9 1) 73 09 = A KUK 55 2%

RfE4:
e INSS I N—H.
o INSS 7 HIN M1, MYCN A3, #id 50% 1 e nld S F R U1E .
o INSS 434 4S #], MYCN A, HIURE A RA, MR N8B 5k CfF
AN SR .

e 4 -



o INSS IR, MYCN A3, /T 50% 0 e vl @il F AR UIER .

o INSS ZHHIN=H, #hieF AT 18 MH, MYCN A§ 3.

o INSS ZrHI A =M1, WHiZHRAE 18 M HUL L, MYCN ANy G, HEmHE A F
A,

o INSS /- HINIUHA, #H2HER AL 12 MH, MYCN A9 3.

o INSS ;{1 AU, HHiZERTE 12-18 M H, MYCN Ay 1, 41405 B NG F
U iRy < B (X 7N

o INSS 73 #14 4S #1, MYCN A4 84, H LU0 # A FI B8 # s A — 51k

[=y e
o INSS ZrHI N AL =M. DUMAEE 4S #1, MYCN 3.
o INSS I R=M, #HIZHFWLE 18 MHLL L, MYCN A¥ 1S, 4215058 N AR
i,
o INSS Z;HI AU, HHiZERTE 12-18 M H, MYCN Ay 1, 41405 B N A F
I (i S X N
o INSS ZrHINVUMA, WHiZAERTE 18 NH L L,

MRYE 26 B i e 2= (5 5, 7EM & RRGE MR ol b, IR H B IE AR R & T
95%, H G N 90%-95%2 8], TiEfEl N 40%—-50%. w5 B &, L Sk A
M ECHE Bl G AR SRR T T BB EUR S, FRATT A i 4 B 4 R i A 2H 1 LA AR AT
Ko E BRI

INRG RS

o1 T INSS 70 1 FU AL AOE T- Se B4, #E ] INSS AR, R4 AT AEAS 4 iR
M WIEEE . 2R, BRAEAE W L E5 HORERS . vl BEAR 8 >3 51 A [R] 10 38 A5 s #E O 1
SE PITHUM 45 1 AL AN K, XA AT BERC I R E5 B AR IO PG S5 R, S EUA RN 23 30
L5k Ji4h, INSS 2y ) UMORE R4 T AR VI ER IO RE B AR HE, JCikAE IR JT A 42 1 VP Al i
TR IR R AT RS, o O 1 B E VBT T EANTRIN B R IR REE, BRAEEHR E - ANERE ST
T T D3R B P A AR AR

b I e ) @, [ B ph 22 B 40 B 988 XU 2H (International Neuroblastoma Risk Group,
INRG) HF7E T 1990 5 % 2002 SEFELSE . WL B AN H AHEAT IR T /9 8800 2
BESH MO o 1, £E 2008 48 H T — B RS . INRG RG A H LW A+ REEN
SRR HE, FIE T 13 DATRER M IS R & . INRG 70 RG] AR . 28 5 b
e 27 45 5L, v DLAE B4 TR AE N I BT A YR 97 T 46 LU 2+ 22 BF 20 M98 16 40 3 o
F14h, INRG RILHIZE 68N 12-18 N H BB F A AF B, B DA T 3 an X
SE ) MYCN AN 18, JL XU 70 200 A e JE B0 P G

1F INRG I Bl A S, HRiSHHRIER . MYCN 258 8. MR o ie . 4
AR 11q FRASSEARAE 52w B 09 PR & B3 ok @ B 0 A RS 2 . RN
INRG 1) $HbR HE ARG B2 2%, FRATIANS B A 187 A 4 -

e L1M: Tpfgw XK ZE (image-defined risk factor, IDRF) 1] J& R 14
. IDRF 52 — RAVEN AT WK X R 2, a2 S S ik, 2%
121 AH AR Y R A SR 2R A

o L2M: HEFE A ZA IDRF )5 R M8 .



e MIH: Himib# (MS RN
e MS #: A INSS 7> H RS 4S WIAAXT L, 7 BUN R MR T B e, U R0 i .
FR A At 1 T 5 TR 25 R 45 4 DL B 40 B, INRG 5w 25 BF 48 B 983 95 151 43 9 DG A R s

g WA RfE. PaMEG. WAL UG I SCE HH AR 4 INRG 19 XU 70

é& o

2% 30k

1. Neuroblastoma Stages and Prognostic Markers. American Cancer Society.
https://www.cancer.org/cancer/neuroblastoma/detection-diagnosis-staging/staging.html

2. Survival Rates for Neuroblastoma Based on Risk Groups. American Cancer Society.
https://www.cancer.org/cancer/neuroblastoma/detection-diagnosis-staging/survival-rat
es.html#references

3. Cheung, Cohn, Neuroblastoma. Springer;2005:74.

4. Newly Diagnosed with Neuroblastoma. Children’s Oncology Group.
https://www.childrensoncologygroup.org/index.php/newly-diagnosed-with-neuroblasto
ma

5. Neuroblastoma - Childhood: Stages and Groups. Cancer.Net.
http://www.cancer.net/cancer-types/neuroblastoma-childhood/stages-and-groups

6. The Stages of Neuroblastoma. Children’s Neuroblastoma Cancer Foundation.
http://www.cncthope.org/Staging Neuroblastoma

7. Cohn SL, Pearson ADJ, London WB, et al. The International Neuroblastoma Risk Group
(INRG) Classification System: An INRG Task Force Report. J Clin Oncol 2009;27(2):289-297.
http://ascopubs.org/doi/full/10.1200/JCO.2008.16.6785

8. INRGSS: International Neuroblastoma Risk Group Staging System


https://www.cancer.org/cancer/neuroblastoma/detection-diagnosis-staging/staging.html
https://www.cancer.org/cancer/neuroblastoma/detection-diagnosis-staging/survival-rates.html
https://www.cancer.org/cancer/neuroblastoma/detection-diagnosis-staging/survival-rates.html
https://www.childrensoncologygroup.org/index.php/newly-diagnosed-with-neuroblastoma
https://www.childrensoncologygroup.org/index.php/newly-diagnosed-with-neuroblastoma
http://www.cancer.net/cancer-types/neuroblastoma-childhood/stages-and-groups
http://www.cncfhope.org/Staging_Neuroblastoma
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2650388/
http://ascopubs.org/doi/full/10.1200/JCO.2008.16.6785

5. MZR4HR: INRG RS EFFE
A A

22 BR2H B0 IR (1) 7 HH R0 XURS: 70 4 2 e Tl IR OB R 36 o 7E AR I S B, FRANA 4
bRt BEN IR 73 3 248 (International Neroblastoma Staging System, INSS) 1 J | # it J&
iff 741 (Children's Oncology Group, COG) #&H IR 732 4 (L 4 BE20 e 1) 40 1
AL 20 o FEIXFS SCFE, FRATMIIEA 28 E Frph & BF 4 o8 XS 20 (International
Neuroblastoma Risk Group, INRG) # H [/ XU 70 2% & 5t

A2 | Katherine Matthay (#2755 T— i St. Jude-VIVA JLE R 10 1= FriE Rk 2

At A REFHIRG R RG?

2008 4, INRG #i¢th 1 —EHr i 2 BEAH IR 70 JUI A0 UG 70 8 7 58 o AEBLZ T, b}
A IR 491 BRI INSS FOARHEREAT 70 3o AR R il TR DIBRIREE , INSS i
Bl —A. AL =301, DUMIAN 4S W, INSS 2 BRI SMEHAETT bRitE, BH H R
AR R AR o ol T 2 BRI PRAFE B 2%, EE INSS 73 I3 DAZE IR 7 i 42
T PR B R (8 A R ARG o DA 1 A8 ¥R 9T 5 SR AN B2 R ml e, BRAEANRIAT N B /5 B —
ARG TR PG 1 R

sk, BRI EEA SRR R AT SO SR 2004 SEECA TR T — N H o BFFEN KR
% 1 ) PR AR &5 R AT LU, DA A T PP Ak 52 e 4 22 BRI R T (R DR 3, K nt
TRIT RISIA AR Z I H N AR it AR A2 V0N ZE 4>, Kathrine Matthay
MR R TR bR 7R TSR HLR COG, Z5MAL It HEEE L&
Jr e AN ==t 5020 (The German Pediatric Oncology and Hematology Group, GPOH), HA
e 39 4 22 B4 98 1 5T 4 (The Japanese Advanced Neuroblastoma Study Group, JANB), HA
o)y ) L 2 BEAN IR A /BT 7041 (The Janpanese Infantile Neuroblastoma Co-operative Study
Group, JINCS), [H br )L 2 il 2= B s 22 B4 R i 58 40 (The International Society of
Pediatric Oncology Europe Neuroblastoma Group, SIOPEN) %%, —dRH P EME R NS5 T
XATH

AtEER HIE Batt
lcoG 4,235 48.1%
SIOPEN: BIRGHEEEA5E (ENSG) 917 10.4%
SIOPEN ( ZF ) 304 3.5%
SIOPEN ( FE¥SF ) 410 47%
SIOPEN: LNESG1i#38 526 6.0%
GPOH (=H ) 1,938 22.0%
JANB & JINCS ( B7 ) 470 5.3%
it 8,800 100.0%

TiL h AR ELAM DS o
T2 SR 2 A SR

=P L

FT 8800 MR B IS T4



INRG U4 73K COG. GPOH. JANB. JINCS Fll SIOPEN £ 414 (il R HdE . 72404
AGETH 8800 M flH, 48% K H ALSE AR AR, 47%K B MM, EH 5%KHHA. X
LB (51 B HEAE 1990-2002 £F A2 1 #F2 BEAH MU (neuroblastoma, LA R EIFRRFEE) . 54
JutER 2 B4R (ganglioneuroblastoma, EIFK T BF)  FIRDE A 2R 115 4 o P o 2298

(ganglioneuroma, AR TTLEMIEI ). FrA Wil AA2 F U #RLE 21 Z LA T

PATCIR AR NbRiE (Cevent-free survival, EFS), INRG F# &7 35 NMEBEEXKKEE, I
e 13 MR AT AT PN TR, INSS 2. B2 08 . HZVERRE. R o
FEFEE MYCN FBEIRAS Y ik 11q IRAS AT DNA £ S5 -E AN R 2506 s (R 52 £t K - INRG
BRI TS 2R 16 A, FHRYE AW AE AR R 22 R, 3 & A 9131 9 DY A KU 55
é&:

RAKSE, FLFETR AR 85%, BHE 28.2%[7m 51

&fE, TLETIH AR T5%H 85% 18], ALHE 26.8%1195 i

HifE,  FAFTOIRAEAFSAE S0%M 75%2 8], F4E 9.0% 17 1

BfE, TAELRAAR BT 50%, 4G 36.0% 1057 1 .

INRG AR R RGN E A o TEN BRI RIT R0, BATTSex — e 5 K 3=
BEATPHE -
G T JEAMEHATY, INRG 8 LT —E I %, KRB, FATRT LUK INSS 19
S AN INRG [ 53 HX6E 240 R

INSS [1)—H#] — INRG [y L1 H#;

INSS ) A =H] — INRG ) L2 H];

INSS [P — INRG ) M 1

INSS (1) 4S 1] — INRG ] MS .

BHiZEER: — ki, Bis@es/NETE AR &= .. AR, HERTEL TS R,
AR 1) 43 B SUREAE 15-19 N H 2 18] FERIEAER AT AT, INRG ¥ 18 M H (547 1
VERTE SR RN o B S T Z2H0R 60N S, @R/ T 18N HAXNTEE . 1ELR
G EIHAMF ZE, INRG ARIERH 12 /NH (365 K) VR RS 731 mi 0 FoLbpg 5 7320,
BAVSAE G B .

PR I L A2 ARRAE : ORI AR S L IMUREFE A 2273 B4R 4 (mitosis—karyorrhexis index,
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M fE, BFNMAEMBEWERA (AEMBELZECL7TE2YIFR) M MIBG 3 27 FH
PR F AL RS2 BURR YT « SR RBUT A B AT g1, & R I AT T,
A AR 2 A RS LT E . A IR RIS R, JBUT BRI PR R R R M AT e .

AN, SRR 22T H  (Harvard Radiation Oncology Program) 7E 2005-2010 i
171 — WU B I80T IR 9T = fe A 8 BEAE R 1 LR 7, A 9 AN E 2 1 3D-CPT i
FIRIT o ERAIRIE 38 N H GER 11-70 N H D BIERERREV 1, A 4 % EE KA T 1w
Herg, ARt ARy, BT IRT AT DR R AT R s il b eg, (BRI AT AT e
KA H o

YR B

HEREBY BOIRTT AT 552 R IR M AN VE RN AR B b, 2 F B2 A GD2 Pkl
& IL-2 8% GM-CSF AT 03%0y7, I IRYE IR
JUE B AR T2 i RS A e 08 B 3% i S A0 4 REYR IRLJRE SR AR AR, AT 2 50% 0K

SERMEE R K. AUTFARY], ERTMRBHEG, SpeinsT ol bt — D it i i B R E
FE, T HRAE PR RES S0 Fif R 19 L 75 2 R 1k, PRI R I T e
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6. RAEMEEAME. JLEMBEIMEAMDES ORET TR
JEE: e

e b—RSCE R, FRATN & fa i 24 BEAH MR IRVE 97 7 AT T — MR (L (Es
M BFIRENGITY D o ZEAFKGRITE S, B 7R 277 2T 2HE. W
HIXAEMIF A, AT EK T Bk SR, BATRENHEE K LEMEPMEAL (Children's
Oncology Group, COG) FZc & Hir B SURF ki iE 7.0 (Memorial Sloan Kettering Cancer Center)
(1) e fE AR 22 BRI PRIRE VR TT 5 %6 SO IRE B R Bk B SR I R LEAKAE 2015 SRR 7 2
g, TAHE S AT R B0 R R

JLEME I EAR—RIGT TR

JLZE fii e PR 28 2 95 [ [ K9 AiE A 75 B (National Cancer Institute) S2HF I R E & 7E
ML, BT LEATE D ERRE AT AL . COG MR B FEALSE . WAL ) 200
ZANERE . KFEAEIEGT O, Al 9000 A5 NSRRI . 75 £ ESERIZ L
14000 % JLE R D AEERE B H . BT 90%21E COG 1R AN ZIBITIN . BRATTLELL
BT S B 2 KRR COG Il RIS -

COG HEFF 1A i St 22 BRAR LR (R3RTT 7 R0 A =BT B SE T iR T /e B2+
MH

#EIH B
1. AbJ7 (4l ANBLO532 ik58) « SLitSA7fE, BT T
o TUTHE: HMEEBEEE. SHIMEHER G-CSF.
o TR KIBWEIF. A G-CSF.
o NITRE: KEFF. MBS, ZREE . G-CSF M3,
FERAIT PR ELA T, BE R TR S US EAT T AR AR
2. FR: BEIERAIMNITZIGHATFR, FAFTE R, REHE1-3 AKE.
TLE B B
1. AETaRE .
o M2013 FTIF4E, T4EMAEHE 2 KA BuMel J7%8, WA ETH M5k,

o 2013 SELARTZ KM CEM J5 %, 29908 R KITIAHM S, H AT DRI
. TAMRRR I A R CEM U5 % .

o R (AR — MEFEEEFEERE AN RS2 (A
W), HBEREREMER 2-3 M.

2. UT:



o VRYT MR BRI MR I8 H K R B 5 B R I BT JT 5 (Intensity-Modulated
Radiation Therapy, IMRT) , B[ vHSEHLA28 il 1) B4 sk 2% 1w firh 89 [X 4k % S5 — 5 77
BEHRSL, KRR, FAESRBOT AL, IMRT X5 BRI 05 5

o BFEHFHEAEWNENEZYT 121K, WHEITZHAT, TaER.
% FFET B

1E COG %5y ANBLO0032 [13R56 7, 15 G B 3% 75 B8 2 Tk Ch14.18 R iZiRTT, A aE kA
AR (Accutane, WM R4E A BR) . AR ERIIET KAFEEASNH .

1. RIEIRIT:

o o = RRRERTT: BT BRI A, EHIRE KA Ch14.18 Hi
Mo IAEBE LR J 9 kS N GM—CSF, % 5¢ BUIR FH 793 J8) 24 FH R

o B PURGIEIRIT: BETESRERE. BN, 8K 24 DEREEA
IL-2, PR, 28 W, FK 24 /NN IL-2 F1 Chl14.18 Hidk. Fnitkise sk
FH A JE 4 F R

o NIRRT BRI SERA, B BRI T 4k R B RZI BOR T S5 R

Hr R O B — ERIBIT R

Sl v a2 5% B R B AR RE T FEANIG TR 2 —, SRATIAE ART (¥ 303 AT PRAR A 40
i bt H T R R e BRI IR T T SRR =B B SERUIT R IRIT R KA A

FHRH B

L A7 WEFE ST AT, THAYWIT:
o BBy T DWTRE: MAEESEE. ZRICEMKERE, AT EMA G-CSF.
o BI=L TR WAB\EAMIE, AN EINA G-CSF.
o SBANITRE: PRBEMRAG . KA Ih PN R

2. PR @HEAE =M ZEHAT, BB RIKEEENLEE. FA-REHT—K,
RIEHE 1-3 AKE.

TLIE B B

HOT: WS LR IMRT BUT, SRR COG RUTR R, B REE
BOTRIU, HEAT 7-10 K, WHEITSHET, CAUERE. BT T LIS — SRR T 2
it

RN B

Lo Biayr: MO R REin T R 3F8 ik, 7 B RIE S SR E R,
) f 2 5 B4R . AT R

o ESCAEPURE AT KA 3F8 1897, LR GM-CSF, JELFIX.

o SRJEEEVUE AT —RE I & 3F8 VAYT, AN GM-CSF, 3Ltk



o RURR/\E BT — RE N E 3F8 1677, NP

YEFRERIAYT : RBE R R R S IR 2, DO B R NI

ELH COG At rhLo (RITRTT 7 %6 R XOBIE TR ST R T4 e . £ COG

75T, TR —TbrdE Tk, R E R EHERZME . O, BF
TR EIAT TR, (H AL A B [R5 32 S IR IT -

EE DU

1.

Overview of High-Risk Neuroblastoma Treatment. Chapter 2 Understanding the Basics of
Frontline Treatments. CNCF Parent Handbook.
http://www.cncfhope.org/cms_images/file 489.pdf

Children's Oncology Group.
https://childrensoncologygroup.org/index.php/home/62-about-us/about-us

Intensity-Modulated Radiation Therapy (IMRT). Tests & Procedures. Patient Care & Health
Information. Mayo Clinic.
http://www.mayoclinic.org/tests-procedures/intensity-modulated-radiation-therapy/home/ovc
-20326229

Intensity-Modulated Radiation Therapy (IMRT). RadiologyInfo.org
https://www.radiologyinfo.org/en/info.cfm?pg=imrt



http://www.cncfhope.org/cms_images/file_489.pdf
https://childrensoncologygroup.org/index.php/home/62-about-us/about-us
http://www.mayoclinic.org/tests-procedures/intensity-modulated-radiation-therapy/home/ovc-20326229
http://www.mayoclinic.org/tests-procedures/intensity-modulated-radiation-therapy/home/ovc-20326229
https://www.radiologyinfo.org/en/info.cfm?pg=imrt

7. REME BRI 4 R IRET
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24 TR iy e v 4 B SR AR B BOIR T RO B B 25 I RTARVEE YR ¥ 7 S W R
AL TE R T AT A A5 T he DIRGE R IR, FFRFSNAN A (I (e e B4R )L
5 J R R AL AT R L BT T D D .

BRSBTS, 014 7R ORI 1E PR E R0, E IR (8 P04 P R,
P00, o O B AN T, KA e R L BT ORI . T [
B, RATEN T VORI TR R K. 25 RIS B, A1 4R R
FEIE— BRI 4.

2 RERR?

YR (retinoid) W ZIGAEAER A M —IRATAMEY), FTCLRZm N MALSE . SHAR Y
SEAN AL B B R I 2R R S T RE . H AT B4R H R SR 25T LA
AR LTI e 3y = A

o B—AREHE retinol (WTEEE) . retinal (AUTHEE) . tretinoin (4= S aQ4E H R AN TE L)
isotretinoin (13-4 IR BN 4E iR ) A1 alitretinoin (9-M=U4E IR

First-generation retinoids

retinol

tretinoin
(all-trans-retinoic acid)

isotretinoin
(13-cis-retinoic acid)

alitretinoin
(9-cis-retinoic acid)

G S

o T RETE etretinate (Fi[4E A Fig) MIHACEIFZY) acitretin (F[4E A R) .



Second-generation retinoids

etretinate

acitretin

o FH=ARHE adapalene (PIAMHA) . bexarotene (L% V1) Al tazarotene (fEFLEVT)

Third-generation retinoids

adapalene “ O
(6]

bexarotene .O O O

tazarotene

L SRR

ANTR] )24 FR R R 24506 AN IR A A 3% EE A alitretinoin 22 FH 1 I8 7 PRI JRG 14) o 8 12 JEK O
A2, FdE A BEH IR RIE R, A Ra4EH R TR )T B R A IR S5

Z KHIZH) Accutane

M ay7 m e g R e, & iR isotretinoin, B 13- =0 24 iR 5 S 4 FH
IR, 2 FDA flbifE, 54t ERIE 1982 4F H H 1 2 IR 24 LA i & Accutane HEmI g, %
IRHIZG LR T 2002 R 204, B0)5 HAmZy ) I e = e 4E R, I A FRIE 4,
Absorica. Claravis. Amnesteem. Myorisan fll Zenatane %5. %' [KHill 25 )\ 2009 45 & A F- A3
P i 4 Accutane, T 7E 3% [ DLAM) T 3706 57 4 F IR 28T 76 44 4 Roaccutane. {HH T >J 45, A
e 2 4 A 7 4E R I AF Accutane.



ACCUTAN E®

(isotretinoin)

PRESCRIPTION
40 mg

Each capsule contains

40 mg Isolrefinoin. t“
PO
R: only. ;

10 Capsules

PATIENT:
READ INFORMATION
CAREFULLY,

S 24 PRI e E LI & R YR T T B, BN L SRR T R TR 8 R 20 g N T A A
(=AM « ME=THER, KEAHBL 1300 AT 4R,

P ICHI 25 AE 1960 FFACHLA B T S 4E IR, JFAE 1971 58 T 5 4k I BRIGIT K2 g 1)
G RIS o A FERE I, 7 24 R B SR T B SR (107 RO AN BRAR,, 00 VR T R A IR I ) &%
o WHARFERI, ZEMEHRERRS SEUG)LRTE .. iU, 2 REIZ50ETE 7 XA
Ho. 1975 5, PALLPRSLRIHTE7E 3 Gary Peck F1 Frank Yoder 528 FH 5 2 F R V6 7 5 Jib 4 i 9%
AR A, AT T RIFMRCR . AT TAE RS R A EHE23) 7 r4ERRmE, I
FENG RS P AP A7 2, HERR A AR Re R 22 5% . 8 T U2 aIER,
Y IR 25 LR 2 g R rp Rt 7 R4 R 3 8 T H AR A EUE . & Accutane T
1982 3tk 1l

SRR IR F TR RRTT, BORA MMM BB HGWIRIER, SETAIRE 2
H b T AR & R LT, AT IR 2 2 A A AN o 4 R SRS IR ) Lok e B 65
Wr FJ AN SE MRS . B GRR B . IR AN A 5 57 S B XLEEIE, FDA &
VO™ RSP S 4E R IO, P an g b i e 12 52 A 24 3 LI, 7 S A IR 2 AT AR A YA
&, PRI REIT =T RAESE.

T A 2 B 2 LR 1 4 R RRYB T

BIAERES2 7 iH RS A E AR TSRS AR, 398 KA — L IR fa i R R (B A
JINABJVEE R R YRR BT 4E PR, T2 H r2 7 S MR 4 4k, 10 e 20
PR 73 ZEANIGHE o 2 RO 7 2B A T 24 1 ) F R A I AT — E R

BAINHIL Y R S5 & Ch14.18 HUMR B IE T HII IR = BIREE (O (22 RESH A
P Ch14.18) ) o MRHEEHE AR, IR 1I4E L7 &N 160mg/m?, *ﬁiﬁ‘%ﬁﬁﬂ
YR ERIATT, 4t R IR R e Va7 456 nT AT s B I TR AR A7 R AR AR /7% . Chl4.18
R R I S IR TT 75%27&%? FDA #tik, % 75T 40 M i 58 e dE 47, {80 F 4k F R T
PABRAR S R L2 o bl SR 18 o i BB B R CUIRAE R X, FREe i A JE 1= 2% A, 28




RA—AITRE, BATNAITRE . 4R ) LE BB HE W ELBR L, AT RES R LI, i&
IR AN « BT B B A 45

T, dETFERIVE R B R0 3 A AN VOEA I RUE SR8 A B 7843 1E

2E FH TR BE 1% . 25 PR AP 2 R 1 SR L, 3R AR O ZE AR o JRATTHR B0 78 S0k 4%
B 580 4E IR IG ST I BENL 7 450 45 R (R R B I PR a5 32 22 08 13 Chl4.18
TR0 o AMIRIUAN, RAEMEEIER] T — IR, 4EH IR A B RO S R 4
Mo, T CAAE R YA YT R PRAIE AL BT, 75 IR Y AR 24 th oR e 7 2B WY S (I RCR

S 3R

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

A Short History of Accutane. MEDShadow.org
https://medshadow.org/features/short-history-accutane/

Accutane (Isotretinoin). FDA.
https://www.accessdata.fda.gov/drugsatfda docs/label/2002/18662s0511bl.pdf

Retinoid therapy for neuroblastoma. Treating Neuroblastoma. American Cancer Society.
https://www.cancer.org/cancer/neuroblastoma/treating/retinoid-therapy.html

Postconsolidation Phase. Treatment Options for High-Risk Neuroblastoma. Neuroblastoma
Treatment. National Cancer Institute.
https://www.cancer.gov/types/neuroblastoma/hp/neuroblastoma-treatment-pdqg#cit/section_7.
14

Reynolds, C. P., Kane, D. J. et al. (1991). Response of neuroblastoma to retinoic acid in vitro
and in vivo. Progress in Clinical and Biological Research, 366, 203-211.

Yu, A. L., Gilman, A. L. et al. (2010). Anti-GD2 antibody with GM-CSF, interleukin-2, and
isotretinoin for neuroblastoma. New England Journal of Medicine, 363(14), 1324-1334.

Matthay, K. K., Villablanca, J. G., et al. (1999). Treatment of high-risk neuroblastoma with
intensive chemotherapy, radiotherapy, autologous bone marrow transplantation, and
13-cis-retinoic acid. New England Journal of Medicine, 341(16), 1165-1173.

Kushner, B. H., Ostrovnaya, 1., et al. (2016). Lack of survival advantage with autologous
stem-cell transplantation in high-risk neuroblastoma consolidated by anti-GD2
immunotherapy and isotretinoin. Oncotarget, 7(4), 4155-4166.

Hong, W. K., Lippman, S. M. et al. (1990). Prevention of second primary tumors with
isotretinoin in squamous-cell carcinoma of the head and neck. New England Journal of
Medicine, 323(12), 795-801.

Benner, S. E., Pajak, T. F. et al. (1994). Prevention of second primary tumors with isotretinoin
in patients with squamous cell carcinoma of the head and neck: long-term follow-up. Journal
of the National Cancer Institute, 86(2), 140—-141.

Lotan, R., Xu, X. C. et al. (1995). Suppression of retinoic acid receptor—f3 in premalignant oral
lesions and its up-regulation by isotretinoin. New England Journal of Medicine, 332(21),
1405-1411.
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697 A 2 BRI SR 1) 2 ST 4E HH R Cisotretinoin) , ¢ S W4 A Accutane ('K
245 /0 7= i 7 2009 4F J5 5 444 Roaccutane) o M 1982 fEfftt F i FFin, 54k IR X Z2 40 Fl
BILIfEFREE — BN X %, RIAEIRIAEEH . FDA £ 1984 4 223K 74k R 245400 06 250K
) L R XU 5 A B2 I SCFHEN (boxed warnings, WL R D« PRZCRIA] GEMRZL ) 10 &
B WRZRT—A I, Ltk wate s HEE 4 —AH UG . BONA I 7E R IR
FAER IRV A FEANAR, FDA 1E 1998 4F SESR 2 i 3 B DR HARAE « AR #2703 A 1 3% 40 )
FIATEERRIER . £ ETE 2002 FLUEEA JURIFA, WARMERIRS &R % .

Roaccutane” 20 mg
Soft Capsules

Isotretinoin
Roaccutane will damage an unborn baby.

You must not take Roaccutane if you are
pregnant, or think you may be pregnant.
You must use effective birth control for
one month before treatment, during

treatment and for one month after
treatment ends.

@ 30 Soft Capsules
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1. From Accutane to Zonite: A History of Dangerous Drugs & Devices Marketed to Woman.
American Association of Justice.



http://jacksonandwilson.com/wp-content/uploads/2017/05/From-Accutane-to-Zonite-2017-W
eb-FINAL.pdf

. Precaution. Isotretinoin (Oral Route). Drug and Supplements. Mayo Clinic.
https://www.mayoclinic.org/drugs-supplements/isotretinoin-oral-route/precautions/drg-20068

178

. Coping with Accutane. The CNCF Handbook for Parents of Children with Neuroblastoma.
http://www.cncthope.org/cms_images/file 72.pdf

. Isotretinoin 20mg Capsules. https://www.medicines.org.uk/emc/medicine/15655



http://jacksonandwilson.com/wp-content/uploads/2017/05/From-Accutane-to-Zonite-2017-Web-FINAL.pdf
http://jacksonandwilson.com/wp-content/uploads/2017/05/From-Accutane-to-Zonite-2017-Web-FINAL.pdf
https://www.mayoclinic.org/drugs-supplements/isotretinoin-oral-route/precautions/drg-20068178
https://www.mayoclinic.org/drugs-supplements/isotretinoin-oral-route/precautions/drg-20068178
http://www.cncfhope.org/cms_images/file_72.pdf
https://www.medicines.org.uk/emc/medicine/15655
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1. Stem cell rescue. NCI Dictionary of Cancer Terms. National Cancer Institute.
https://www.cancer.gov/publications/dictionaries/cancer-terms?cdrid=666718

2. Autologous Transplantation. Blood & Marrow Stem Cell Transplantation. Cancer Treatments,
Memorial Sloan Kettering Cancer Center.
https://www.mskcc.org/cancer-care/diagnosis-treatment/cancer-treatments/blood-stem-cell-tr

ansplantation/approach/autologous-transplantation

3. Grupp SA, Asgharzadeh S, Gregory A. Y. Neuroblastoma: Issues in transplantation. Biology
of Blood and Marrow Transplantation. 2012;18(1 Suppl):S92-S100.

4. Seif AE, Naranjo A, Baker DL, et al. A Pilot Study of Tandem High Dose Chemotherapy
with Stem Cell Rescue as Consolidation for High Risk Neuroblastoma: Children's Oncology
Group study ANBLOOP1. Bone marrow transplantation. 2013;48(7):947-952.

5. What is a Stem Cell Transplant (Bone Marrow Transplant)?
http://www.cancer.net/navigating-cancer-care/how-cancer-treated/bone-marrowstem-cell-tran

splantation/what-stem-cell-transplant-bone-marrow-transplant



https://www.cancer.gov/publications/dictionaries/cancer-terms?cdrid=666718
https://www.mskcc.org/cancer-care/diagnosis-treatment/cancer-treatments/blood-stem-cell-transplantation/approach/autologous-transplantation
https://www.mskcc.org/cancer-care/diagnosis-treatment/cancer-treatments/blood-stem-cell-transplantation/approach/autologous-transplantation
http://www.cancer.net/navigating-cancer-care/how-cancer-treated/bone-marrowstem-cell-transplantation/what-stem-cell-transplant-bone-marrow-transplant
http://www.cancer.net/navigating-cancer-care/how-cancer-treated/bone-marrowstem-cell-transplantation/what-stem-cell-transplant-bone-marrow-transplant

6. Complications or Side Effects of Autologous Stem Cell Transplantation
http://news.cancerconnect.com/cancer-treatment/stem-cell-transplant/autologous-stem-cell-tr
ansplant/complications-or-side-effects-of-autologous-stem-cell-transplantation/
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Alkeran (melphalan) Tablets. Prescribing Information. FDA.
https://www.accessdata.fda.gov/drugsatfda_docs/label/2011/020207s0171bl.pdf

Cohen LE, Gordon JH, Popovsky EY et al. Late effects in children treated with intensive
multimodal therapy for high-risk neuroblastoma: High incidence of endocrine and growth
problems. Bone Marrow Transplant. 2014; 49(4): 502-508.

Busulfex (busulfan) for injection. Highlights of Prescribing Information. FDA.
https://www.accessdata.fda.gov/drugsatfda_docs/label/2015/020954s0141bl.pdf

Complications or Side Effects of Autologous Stem Cell Transplantation. Cancer Treatment.
http://news.cancerconnect.com/cancer-treatment/stem-cell-transplant/autologous-stem-cell-tr

ansplant/complications-or-side-effects-of-autologous-stem-cell-transplantation/

Stem Cell Transplant Side Effects. Treatment & Support. American Cancer Society.
https://www.cancer.org/treatment/treatments-and-side-effects/treatment-types/stem-cell-trans

plant/transplant-side-effects.html

High-Dose Chemotherapy/Radiation Therapy and Stem Cell Transplant for Neuroblastoma.
American Cancer Society.

https://www.cancer.org/cancer/neuroblastoma/treating/high-dose-chemo-radiation.html

Ortega JJ, Olive T, de Heredia CD, Llort A. Secondary malignancies and quality of life after
stem cell transplantation. Bone Marrow Transplant. 2005; 35: S83—S87.

Baker KS, Bresters D, Sande JE. The burden of cure: long-term side effects following
hematopoietic stem cell transplantation (HSCT) in children. Pediatr Clin North Am. 2010; 57:
323-342.

Special Issues with Stem Cell Transplants. Children's Neuroblastoma Cancer Foundation.
http://www.cncfthope.org/cms_images/file 188.pdf
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http://news.cancerconnect.com/cancer-treatment/stem-cell-transplant/autologous-stem-cell-transplant/complications-or-side-effects-of-autologous-stem-cell-transplantation/
http://news.cancerconnect.com/cancer-treatment/stem-cell-transplant/autologous-stem-cell-transplant/complications-or-side-effects-of-autologous-stem-cell-transplantation/
https://www.cancer.org/treatment/treatments-and-side-effects/treatment-types/stem-cell-transplant/transplant-side-effects.html
https://www.cancer.org/treatment/treatments-and-side-effects/treatment-types/stem-cell-transplant/transplant-side-effects.html
https://www.cancer.org/cancer/neuroblastoma/treating/high-dose-chemo-radiation.html
http://www.cncfhope.org/cms_images/file_188.pdf

1. BEMEBARE: B4 TARBERNZGMMEIER
JEG. e

FERIT ) — R CE B, AT T & G0 2 BEA R B AR 40 i 8% 1 0 I R A
BIER (W (Gt trdiie . BT raeey M (Efamiatigiiog. Hig
RS R A AN PR ) D o FERBAE AT T, B SR KGR BT SRR K H R
W BB A, WERAETHMAEMEEHN TR —2KEMEH B H 2 M5 %k=
(busulfan and melphalan, Bl Bu/Mel 7 %&) , 54— N REBEMH REH. KIEH
T F1 57k 2 (carboplatin, etoposide, and melphalan, B CEM 77 &) . XM F 7 R K
VO R 8 WY 258, Hoh Bk 2 M A 24 2 TR A . S R ATR U
XL L B R A e .

ik

7%k 2 (melphalan) [P % & 4 4 Alkeran, JL A 1 7§ & 42 & £ #5 Evomela .
Melphalanum 1 Sarkolysin. %22 —FEIT R b4 7], w7 LLA#H DNA fil RNA
G, IR AR G I A SR BT R 4 I

B2 THEERTCEE I T2 FE M %, 1965 4F, Dk == 1 % /8 & Rkt
T, SR TR BARR, AN IR IR A R T A EEE, Bk
& FDA #tiE I H TR 97 2 R M S68 o0 38 b R Js i 259, 7RI IR ik FH SRR 7 AL
RUVEMBEAR M, B R B F T 1 S 2R AT A X S R 4T PR R (— LB R S E D .

SVE A WA R AR, BT’ Im R IR R, R Dy O e
MIALST 250, S5k 22 DR BT R84 Tk R, i HBUER AR, Bt s i
TAGE AR O S0 R . (EAE A 2 B AR R 1R T R, BR AR IE O S A T A R RS Y
B] A FH B3k 2R A7) o Bk 25 H R AE A 3t 0 S B, 5 B A O BB A I S

Vinr 12 51 25
25 tabl.
Alkeran” 2 mg
melphalan

S



SINGLE USE NDC 67457-185
Rx Only

Melphalan
Hydrochloride
for Injection

- r [ -
Cytotoxic Agent -_*
¥ g \ /‘I—'

*Each vial of malphalan for injechon contains
malghalan hydrochloride equivalent 1o 50 mg
OOt

CL 78T 10340
matphatan and 20 mg povidone.

L USE YIAL | parsein e
NG :w_talan Hydrochloride  TERILE DILUENT
One vial of stende, nonpyrogenic dilvent con i jection g

0.2 g sodium citrate. 6.0 mL propyiene ghyeol. PR | techalan Hydrochicré
0.52 ml. ethanol {#5%). and Water far Injection " Finjection

to & total of 10 mL

For intravenous infusion
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Rx only NDC 59148-070-80

1
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(busulfan) Injection l
R
10 mL (6 mg/mL) ‘ !
Single-Use Vial Honly  NDC 59148-07048
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gy diluted befora use. Cﬁf
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bﬁ ,Oisukﬂ ] ‘Somr;:a‘-%?gw
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1. Melphalan. NCI Drug Dictionary.
https://www.cancer.gov/publications/dictionaries/cancer-drug?CdrID=779085

2. Alkeran (melphalan) Tablets. Prescribing Information.
https://www.accessdata.fda.gov/drugsatfda_docs/label/2011/014691s0291bl.pdf

3. Alkeran (melphalan hydrochloride) for Injection.
https://www.accessdata.fda.gov/drugsatfda docs/label/2011/020207s0161bl.pdf

4. 1V Busulfex (busulfan) Injection.
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=03dc50f9-c7bd-4c0c-8bbb-

c1216ec90c95&type=display



https://www.cancer.gov/publications/dictionaries/cancer-drug?CdrID=779085
https://www.accessdata.fda.gov/drugsatfda_docs/label/2011/014691s029lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2011/020207s016lbl.pdf
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=03dc50f9-c7bd-4c0c-8bbb-c1216ec90c95&type=display
https://dailymed.nlm.nih.gov/dailymed/fda/fdaDrugXsl.cfm?setid=03dc50f9-c7bd-4c0c-8bbb-c1216ec90c95&type=display

Highlights of Prescribing Information. Busulfex (busulfan) for injection.
https://www.accessdata.fda.gov/drugsatfda docs/label/2015/020954s0141bl.pdf

MYLERAN- busulfan tablet, film coated. NIH US. National Library of Medicine. DailyMed.
https://dailymed.nlm.nih.gov/dailymed/druglnfo.cfm?setid=bf456fc7-3a79-47f7-8acc-600b5e
2f0dc2

Paraplatin (carboplatin) injection
https://www.accessdata.fda.gov/drugsatfda docs/label/2010/020452s0051bl.pdf

Vepesid(etoposide) For Injection and Capsules.
https://www.accessdata.fda.gov/drugsatfda docs/label/2002/019557s0281bl.pdf



https://www.accessdata.fda.gov/drugsatfda_docs/label/2015/020954s014lbl.pdf
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=bf456fc7-3a79-47f7-8acc-600b5e2f0dc2
https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=bf456fc7-3a79-47f7-8acc-600b5e2f0dc2
https://www.accessdata.fda.gov/drugsatfda_docs/label/2010/020452s005lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2002/019557s028lbl.pdf

12. #H2& BR41 fJE FIHifk Ch14.18
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2017 4F 3 B, fEH M AT +—J@ St. Jude-VIVA JLEMIE LI L, KA M
P K 25 & H I BF 43 8¢ (University of California, San Diego, UCSD) ][44 i (Alice Yu)
FARAE TN (Unituxin: 25— SRWHEE [a) a8 GE Ao 2 25 W IO AT o) AR JE D) IR & o 4R
8 H F ) Unituxin A2 5350 FEHUAR Ch14.18 [ A K. AR EZERIRE TN AN
B, FRATE 40 Wk m IS AR T A A BEAH B S % VR 9T I Ch14.18 fiifk. ST L
R IR IR R R AR N, B2 W (PR Sk H St Jude-VIVA JL 3 R 16
IARIED .

& R K 5o B2 259 Ch14.18

Ch14.18 J2 %1 xS 1 28 B} 4H JJ o i B R IE I #h 4245 H IR TR GD2 itk (kT
GD2 HiJi, WS W (A BEAMREN (D ) ) . 201543 H 10 H, EEEMMZ
i B/ (U.S. Food and Drug Administration, FDA) fit# Ch14.18 H T = f& # & £ 41
M98 B — 269697 - Ch14.18 2% 4 XN Dinutuximab, 7 & 4% #X 4 Unituxin.

FDA News Release

FDA approves first therapy for high-risk
neuroblastoma

f SHARE =W TWEET | in LINKEDIN | @ PINIT &% EMAIL | & PRINT
For Immediate Mareh 10, 2015
Release
Release The U.S. Food and Drug Administration today approved Unituxin (dinutuximab) as

part of first-line therapy for pediatric patients with high-risk neuroblastoma, a type of
cancer that most often occurs in young children.

Neuroblastoma is a rare cancer that forms from immature nerve cells. It usually
begins in the adrenal glands but may also develop in the abdomen, chest or in nerve
tissue near the spine. Neuroblastoma typically occurs in children younger than five
years of age. According to the National Cancer Institute, neurcblastoma occurs in
approximately one out of 100,000 children and is slightly more common in boys.
There are an estimated 650 new cases of neuroblastoma diagnosed in the United
States each year. Patients with high-risk neuroblastoma have a 40 to 50 percent
chance of long term survival despite aggressive therapy.

Unituxin is an antibody that binds to the surface of neuroblastoma cells. Unituxin is
being approved for use as part of a multimodality regimen, including surgery,
chemotherapy and radiation therapy for patients who achieved at least a partial
response to prior first-line multiagent, multimodality therapy.

“Unituxin marks the first approval for a therapy aimed specifically for the treatment of
patients with high-risk neuroblastoma,” said Richard Pazdur, M.D., director of the
Office of Hematology and Oncology Products in the FDA's Center for Drug



https://mp.weixin.qq.com/s/8PyiHGUqGASQNDCf6i9qcw
https://mp.weixin.qq.com/s/8PyiHGUqGASQNDCf6i9qcw
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1. http://www.genomics.sinica.edu.tw/index.php/en/yu-alice-lin-tsing

2. Matthay KK, George RE, Yu AL. Promising therapeutic targets in neuroblastoma.
Clin Cancer Res. 2012 May 15; 18(10): 2740-2753.

3. Navid F, Armstrong M, Barfield RC. Immune therapies for neuroblastoma. Cancer
Biol Ther. 2009 May; 8(10): 874-882.

4. Seeger RC. Immunology and immunotherapy of neuroblastoma. Semin Cancer
Biol. 2011 Oct; 21(4): 229-237.

5. Yu AL, Gilman AL, Ozkaynak MF, et al. Anti-GD2 antibody with GM-CSF,
interleukin-2, and isotretinoin for neuroblastoma. N Engl J Med. 2010 Sept 30;
363(14): 1324-1334.

6. Danielle H. Dube & Carolyn R. Bertozzi. Glycans in cancer and inflammation,
potential for therapeutics and diagnostics. Nature Reviews Drug Discovery 4,
477-488. 1 June 2005.

7. Center for Drug Evaluation and Research. Application number: 1255160rig1s000.
https://www.accessdata.fda.gov/drugsatfda_docs/nda/2015/1255160rigls000Sum
R.pdf

8. http://ucsdnews.ucsd.edu/feature/a pediatric_cancer drug_three decades in_the
making

9. https://www.cancer.gov/research/progress/discovery/neuroblastoma

10. FDA approves first therapy for high-risk neuroblastoma.

https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm626079.ht
m
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11. Anti-GD2 and IL-2 in Neuroblastoma: Active Regimen With High Toxicity.
https://am.asco.org/anti-gd2-and-il-2-neuroblastoma-active-regimen-high-toxicity
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HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use
UNITUXIN safely and effectively. See Full Prescribing Information
for UNITUXIN.

UNITUXIN™ (dinutuximab) injection, for intravenous use
Initial U.S. Approval: 2015

WARNING: SERIOUS INFUSION REACTIONS AND NEUROPATHY
See full prescribing information for complete boxed warning.

« Infusion Reactions: Life-threatening infusion adverse
reactions occur with Unituxin. Administer required
prehydration and premedication. Immediately interrupt for
severe infusion reactions and permanently discontinue for
anaphylaxis [see Dosage and Administration (2.2, 2.3) and
Warnings and Precautions (5.1)).

« Neuropathy: Unituxin causes severe neuropathic pain.
Administer intravenous opioid prior to, during, and for 2 hours
following completion of the Unituxin infusion. Severe
peripheral sensory neuropathy ranged from 2% to 9% in
patients with neuroblastoma. Severe motor neuropathy was
observed in adults. Discontinue for severe unresponsive
pain, severe sensory neuropathy, or moderate to severe
peripheral motor neuropathy [see Dosage and Administration
(2.2, 2.3) and Warnings and Precautions (5.2)].7 £ F
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INDICATIONS AND USAGE

Unituxin is a GD2-binding monoclonal antibody indicated, in
combination with granulocyte-macrophage colony-stimulating factor
(GM-CSF), interleukin-2 (IL-2), and 13-cis-retinoic acid (RA), for the
treatment of pediatric patients with high-risk neuroblastoma who
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GD2, NKV. Cheung

*mADb 14G2a: murine 1gG2a
anti-GD2, R. Reisfeld
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AR RN, HAEEFRYT

o BT AT DR SR AR ST e e B A IR SRS (KR

X T R G 4 BEAH HRRE (1 491, Tk 2 VRTS8 8 A TR AE T A MR RS A TR AR AT A B
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Radiation Therapy for Neuroblastoma. American Cancer Society.
https://www.cancer.org/cancer/neuroblastoma/treating/radiation-therapy.html

Neuroblastoma Radiation Therapy. Children's Neuroblastoma Cancer Foundation.
http://www.cncthope.org/Neuroblastoma Radiation_Therapy

Radiation Therapy (RT). Neuroblastoma. Pediatric Oncology Education Materials.
http://www.pedsoncologyeducation.com/NeuroblastomaRadiation.asp

Intensity Modulated Radiotherapy (IMRT): Cancer Care for the Next Generation.
Doutmouth-Hitchcock Norris Cotton Cancer Center.
https://cancer.dartmouth.edu/radiation-oncology/radonc-aboutimrt.html

Intensity-Modulated Radiation Therapy (IMRT).
https://www.radiologyinfo.org/en/info.cfm?pg=imrt
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(EfE 2 BEA SR (KR 7 ) A0 et e REAA AR . )7 IR Wi AL AR 0T b O BN T T

ENo

JBUTT ) H A AE SR A A IR o D 17 ) S I IR0 7 58 T8O IR R Al 3
SevE AL IR B AR IS AL . RN T R E P A BEA MR K ], H RS Gt — WY R AR
s BB AT RN, TBUT IR N AR B TR . PARVIBRE SR LU MR
R EE I DURBA 2 o UIR BB TG EAST, TR AR, 1M H 8 A %
B B D SRR, RTBOT (R R B AT AR AE 20 - 24Gy . WAR R I RTIA T A AR,
iR B B A2 BB AT R S 0T AR B AT A

AR v fE A 22 BEAR IR 0T RO U B, SRR AR R AR VE . H BT BRI 3E IR
EHEATZ R RAGHERBOT, RO REAE IR T R R, 55 i m e, el 2
WIIEIE . FIEAIRA A — TR LEE A EZ M TR, fHEPARMEKS %,

1. e 250 ) L B R U R R HE AR LE 2003 SR FIL ST, 7081 T 539 4 1991 - 1994 4E
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AT IR TEVEAE TR R A DI . fEIXEe B E T, 8252 7 BRI E N 30 - 36Gy MY
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TR bR 2530 5 B SO MR IR S 808> 50% 0L F, IXESE AR . R, R
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1. https://www.cancer.gov/about-cancer/causes-prevention/vaccines-fact-sheet#q4

2. Cancer Vaccine.

http://www.cancer.org/treatment/treatmentsandsideeffects/treatmenttypes/immunotherapy/im
munotherapy-cancer-vaccines

3. http://www.cancer.org/cancer/neuroblastoma/detailedguide/neuroblastoma-survival-rates

4. Phase I Trial of aBivalent Gangliosides Vaccine in Combination with f-Glucan for
High-RiskNeuroblastoma in Second or Later Remission. Brian H. Kushner, IreneY. Cheung,
Shakeel Modak, Kim Kramer, Govind Ragupathi and Nai-KongV. Cheung. Clin Cancer Res
March 12014 (20) (5) 1375-1382; DOI: 10.1158/1078-0432.CCR-13-1012
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Phase I Trial of aBivalent Gangliosides Vaccine in Combination with B-Glucan for
High-RiskNeuroblastoma in Second or Later Remission. Brian H. Kushner, IreneY. Cheung,
Shakeel Modak, Kim Kramer, Govind Ragupathi and Nai-KongV. Cheung. Clin Cancer Res
March 12014 (20) (5) 1375-1382; DOI: 10.1158/1078-0432.CCR-13-1012
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M 2009 7 HZ A, 4 BEAH MR % B R I PR RS © 2 78 40 8 0 B B I s o b
> (Memorial Sloan Kettering Cancer Center) @47 7 I CAFE IR A] o I PR 1 34K 56 1)
MM RERT 2014 5, WAERTPIR SCE B A TIRENE . FIRZ MR EILT
FEK =, AT R OIEKR TR 15 M2 55 BHATiE o, ik, RATECR 74
R W56 11 71 52 A Brian Kushner [EA42 . & ad il (90 AT, FRATTHE AT A (14 388 15 % 21 5% 4>
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2 5E WL

FATE el 7 7 Kushner R4 T IR 2 5F KL, EWE 7 £ L —RKXES
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“H BRI, WA MKNBIEARTE A ST EERES, 12 DK
SRR EENRE RS 5EHEENLE KKy 21-36 N H 208, POy 29
ANHRA L. TR Ay, R B KW AR B T 24-39 AN H 28], AL KO 32

MHUE, HHTEEEK T 3NH. A5, HaH 15 405 5 BN LN RS
B, BEANRE AR L B — 8, ARRR T 33-48 A Z0E, AL KA 40

ANHULE, o E b R OB AR ER T 9 N . BATEI, X REE T
8z S SO B, R RS i TRE, BERAeElBs—8.

Kushner AR & .

You are correct, sorry for the discrepancies. The table has the correct data as of July
2013. All the RFS patients remain relapse-free through the present. Also, patient #13
and patient #15 are alive and in CR. Patient #15 received vaccine a 2nd time after
achieving CR again.

SCR BRI ET S A — B RS TP RREE 2013 7 A B IR EUE (RI3RAT E—
FaSCrbxt 15 MEEREANED o A U REE RN EE, BIPHE (2017 4 1
) MREAER K. RBRBERN 135 15 S8F AL T BT R2EMRE. 15
TREEAE S AW VLA X ARELTE N 7.

REHHRE XA
1. WK EEHE LB LIZFEEAN?
Kushner &4 )7 & .

Open to all patients, not limited to US citizens.
FEEEHATUL, ARERTEEAR.
2. WG PRAR B i) 2 R A2 % /b 2
Kushner &4 ) B & :

I don’t have this figure. It varies on what tests are done in USA versus home.



IRMETE, 2 B T AE R [ IE 2 B O 8 B 2R 58 BOR 5% i) e 7

Kushner BRESEH] 7 — MRAKHH 57 56 AF, 2250 H AT BCA IR IR 1 IHE S/ TS
.

Patients should complete antibody therapy (at home or in USA, including at our
center) before going on to vaccine.

FEREFES 2 0, BEFEERIUERT CTUAR CHEREERE, B
AU L)

STF PRI 9T, Kushner A& W EL T B8 3.

Kushner BH, Ostrovnaya I, Cheung 1Y, Kuk D, Kramer K, Modak S, Yataghene K,
Cheung N-KV: Prolonged progression-free survival after consolidating second or
later remissions of neuroblastoma with anti-GD2 immunotherapy and isotretinoin:
A prospective phase II study. Onco Immunol 2015; ¢1016704.

SCHR BT L B AR A g ORT BT R A GD2 ik ——3F 8.

HrE O R RHR YT

A T TV A B R R TS AN, T R R R MERLR YT, AR R A T
Jo7 e e i b R R BEIR T T B TR A SR 4 S 2 R RS AR T AR

Kushner A # R & .

The key for cure of newly-diagnosed patients is dose-intensive chemotherapy, good
surgical resection, local radiotherapy to primary site and to sites that at diagnosis
had bulky metastases (e.g., orbitalmass), anti-GD2 antibody (see references below).
Salvage treatment for relapse is more complex but relapse is curable with close
monitoring to detect focal/localized relapse (Kushner BH, Kramer K, Modak S,
Cheung N-KV: Sensitivity of surveillance studies for detecting asymptomatic and
unsuspected relapse of high-risk neuroblastoma. J Clin Oncol 2009; 27:1041-1046),
and chemotherapy+/-radiotherapy+/-resection, plus antibody (Kushner BH,
Ostrovnayal, Cheung 1Y, Kuk D, Kramer K, Modak S, Yataghene K, Cheung N-KV:
Prolonged progression-free survival after consolidating second or later remissions of
neuroblastoma with anti-GD2 immunotherapy and isotretinoin: A prospective phase
II study. Onco Immunol 2015; e1016704).

T EEIZ B, BT IO KA EAT . MR T ARUIER . R AL
AR Rt CInIRHE R 5 1) /80T, 847 GD2 fiikiasr (2% Ll Lt
BRI DUARSCIRD o BERT RS A Rk 6 i 22 B R 0%, EIE L 5 U i I =) A/
MR R, #ATHIT . BUT . FARVIERMPURIRTSE, Bk M2 LUAE .

HRERBEIMAEI1E X : Kushner BH, Kramer K, Modak S, Cheung N-KV:
Sensitivity of surveillance studies for detecting asymptomatic and unsuspected
relapse of high-risk neuroblastoma. J Clin Oncol 2009; 27:1041-1046.

HRTHMBHE



TAEE R, Kushner EASEBIHIEIT TEHA BT TAMBME. £TH CEFEF
Bl B0 H AR B8, 41 Mo A2 48 A2 i BEVR T I — IUbR - B AT [ 7 Kushner
& A2 AE B B2 i s R, A R B T4 E R N A . AT
Kushner [& 4 1 [7] 73X /> 7] #

Kushner A # R & .

Stem cell transplant is also standard of care for high-risk neuroblastoma in USA and
Europe. We at MSKCC are the exception. We discontinued transplant in 2003. Here
are references showing no benefit in our large experience.

FE I E AR, T 40 J % A8 th 2w St BRI BR HE IR T T B B R0 212 14
HATM 2003 SETF e A BEAT A 1. MEHRNKESL S, BEIFEGR BT

e — iR,

Cheung N-KV, Cheung IY, Kushner BH, Ostrovnaya I, Kramer K, Modak S: Murine
anti-GD2 monoclonal antibody 3F8 combined with granulocyte-macrophage colony
stimulating factor and 13-cis-retinoic acid in high-risk patients with stage 4
neuroblastoma in first remission. J Clin Oncol 2012; 30:3264-3270.

Kushner BH, Ostrovnaya I, Cheung 1Y, Kuk D, Modak S, Kramer K, Roberts SS, Basu
EM, Yataghene K, Cheung N-KV: Lack of survival advantage with autologous
stem-cell transplantation in high-risk neuroblastoma consolidated by anti-GD2
immunotherapy and isotretinoin. Oncotarget 2015; 7:4155-4166.

At 34 2 )

Please note: We inform people/patients/families that our program doesn't include
transplant but emphasize that we are the exception and that transplant is done
everywhere else where there is sophisticated medical care and is endorsed by
neuroblastoma experts worldwide. We provide all this information so parents can
make informed decisions. We never try to recruit patients, we never try to persuade
families to come here or to follow our treatment program.

HEE: WiNaEmEE Mg, WERGIT T RZRACFEBE. F RT3,
KEBEIBIT, BATKBEEM A BEA R . 240 8% A8 2wt AR 2 o 22 B 4
TR L 5T, IR R KT BRI LR T R T i . AT & 08 B AN 5 S At
G, DMEMITE L e . BRIOTAARKEH 8%, AAREBERESE XK
FER M, BALL AT 4 FATT IR 97 i Rl

Kushner B&A4E WAHER | — LA E IR T 012 o0 & BEA LR 05 T e 30, R &S % .
Selected references for treatment program for cure of newly-diagnosed patient:

1. Kushner BH, Kramer K, LaQuaglia MP, Modak S, Yataghene K,Cheung N-KV:
Reduction from seven to five cycles of intensive induction chemotherapy in
children with high-risk neuroblastoma. J Clin Oncol 2004; 22:4888-4892.

2. Kushner BH, Wolden S, LaQuaglia MP, Kramer K, Verbel D,Heller G, Cheung
N-KV: Hyperfractionated low-dose (21 Gy) radiotherapy for high-risk
neuroblastoma following intensive chemotherapy and surgery. J Clin Oncol 2001;
19:2821-2828.

3. Kushner BH, Cheung N-KV, Barker CA, Kramer K, Modak S,Yataghene K,



Wolden SL: Hyperfractionated low-dose (21 Gy) radiotherapy for cranial skeletal
metastases in patients with high-risk neuroblastoma. Int J Radiat Oncol Biol Phys
2009; 75:1181-1186.

Cheung N-KV, Cheung 1Y, Kramer K, Modak S, Ostrovnaya I, Kuk D,
Pandit-Taskar N, Chamberlain E, Kushner BH: Key role for myeloid cells: Phase II
results of anti-GD2 antibody 3F8 plus granulocyte-macrophagecolony-stimulating

factor for chemoresistant osteomedullary neuroblastoma. Int J Cancer 2014;
135:2199-2205.
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FERTTIAISCE rp, AT T e A0 eh 2 BEAH R 2 1 I R 1 6. T i AT
25 A B e i R 1T R 4 55 K

AL ZFET 25 FH [ K AW 5T B (National Institutes of Health, NTH) A& A7 78 I R 1256 99 2
(ClinicalTrials.gov) 5 B4 5, v R Wik smiE 0 Mk 45 EAA N ZEAHE B2
SEATE R, FEARSCEAER, (RN EE — KRB #2016 4 11 H.

REEEFE
R R T HAANG PR 11 35
Rt

A EC: B AL, AL, AR A2 5E R ARG
I7 o IR 3UH LTI AR TR 10 K5

THbR%E: BN B E BOE R, BB XUT7 # b MG id i
FrEEA#: 2009 4 5 H IR 1156 58D
BUHEREH: 2020 45
P BOE RIS SR SR (A= 2020 4F 5 /]

HEBEANB: 145 A

EHr: 021 %

A AR

BRIGPTET R OBR 428 RRH R
REBZBROEEE: 12

REKFHAR: S5EERBIE 1. 2. 3. 8. 20, 32 152 J&, #2300 7 kM EHE T
B RS o 7 AL B O] R R R, (R R (A 2 /D TR RE 6 K. FEER 6 B 7 T
G IRB-F 50 (FEN 40mg/kg/ KD, HESEOR 2 A2 51522 4, EEMEY, HIK
JE— MR R, HREET A, TEIMTRREEERE: ()RR L
- SR BEXS AR B ) BRI s ()i U A A L B BEAL S . RT-PCR & W I P B o BEGE 4
R 25 # IR TR RS, 08 00 H AT 347 0 o

REHE: NCT00911560

FES . Wik S0 (Memorial Sloan Kettering Cancer Center)

W H %k A (Principle Investigator, PI): Brian H. Kushner
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o KT 18 N H M MYCN ANY 111 U 1 2 35
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3. Z5FHM N T MRS, W TIIFMAEL—:

o FEFERZ 3F8 Hi Bt GD2 HEREGIRI R ifyT 6 N HJE, HAETAT 5 —kee%
fi#t(complete remission)B%E JEH 4 1135 70 22 fiFt (very good partial remission)R#& . JEH 4
ER 7 G2 M, 248 MIBG FAH 45 A 1-2 A0 i AL s B B

o SBREE KU EIGER: BILRTE R, B H TR IRAE TR IRA
4. 25338 N0 2 LR SR
o AR E AT AT 500/mel,  H HLZ 6 MR A IR TSR T 500/mel.
o WEFASET 2.0 mg/dL.
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« BHAERAET 2.0 mg/dL.
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REZHE KD o

o HENIRIGHT, SV EREHSZ OIETUIRITIE A I H A S R T

o MNRGIRIT A RBE — R RS, HRRR A T =

o ZBAERET, R EET CHBEATH & — KRR
HEBR %KM

o X} KLH. QS-21. OPT-821 R M S0 1 o i f ol .

o AT B AR A RS R R B

o BEFBRIRIT TR

S 3R



1. https://clinicaltrials.gov/ct2/show/NCT00911560



https://clinicaltrials.gov/ct2/show/NCT00911560

5. WELRIIE: St. Jude JLEERAAIR GD2 HiikiRL
EA

WFHIA R0 GD2 Ak, S i 4 42 BEAH MR e i 97 I i JRATE RLAT I SC & A A
243t Ch14.18, 3X /& H AT ME— 3k 3 FDA #L#E 1) GD2 A COLEH22 BEAH R (1 5144 Ch14.18)),
FTATWA AL E X GD2 ) MM BRI e w0 (PR REAIR L CO)), 534h,
5 [ e e i L (R BUAR 254 3F8 2 50 GD2 Mk .

TR B GD2 Hik#SE LN JvtE R, RERRETTIR . RIEHUA 232 3R %
e RGHE R, FEMRITROR . N TR AN, AT PR RR, S SRR AL
55 F) NG FERR 7 91 B ik b (R R ER 2 R B P 41 i NI LR SR AT S 50897 - 78
LRI R, BATRIEA A E St. Jude )LEHFFT R FE(St. Jude Children's Research Hospital)
FR e 22 BRI AR N GD2 Fiiilies. 72— CE B, AT A iR — 156 45 2R

St. Jude L% & Fr Ay

St. Jude JL 2= e L T 1962 42, & 36 [H [F S e i 72 it (National Cancer Institute, NCI)
B E 25 ) LB AE o0, B4 7E 2010 -4k € 35 [ 5] A 5458 ) (U.S. News & World Report)
REWAREE —MLERAEER . £ 2016 FH4 3 )L ERAEE AT H, St. Jude EEFE 4
Y, |/ =470 7072

1. QR — 3 AR O 0 ) L B8 e o A0 Ifl Y9 A 0 ( Dana—Farber/Boston Children’s Cancer and
Blood Disorders Center): FHIEVAMIREAERT FLBE L T 1947 45, Ar LB 28 M 35+
i, JePa K22 0E 2% Pt (Harvard Medical School) B = Bt Fl 3 B HCF ML, 2 NCI
FRIE I ZRA M E O

2. fEJN)LEPEPE (Texas Children’s Hospital): fEM JL B8 BE Bt 2 T 1954 4, A7 118 7 %
WN R, A& LR %08 (Baylor College of Medicine) B J& 2 Bt »



3. FIWJLEBERE (Children’s Hospital of Philadelphia): 2% )L % i s o7 T 1855 4E, fi T
FEAVRJE M P54 VRJE K% (University of Pennsylvania) = 2B 1) B J& 2=

Bt -

W B al

St. Jude JLEEEERL & — K BB RIIFALEE BT, TR 240 T3 36 0SS 9% F 400G
R ENARMIZEEIB, KRNI R EABURF. RS . X B EE R FHE AT aREG
J7 il BEENEFATTHE M. St Jude BEFEA tH A — BT AR, 1996 4E3K
138 DUR AW RN 5 22 2211 Peter Doherty 145t 751X B TAF . St. Jude B Bt AR B A5 K40 7800
LB, P RKEsZI12EH . St Jude EEFE HA 78 MEREIRAL, JF H R Bl th = HEF
RIEE, REEEL KBRS HIEKIRR.

St. Jude B Rt H A RAF I B H A S:, RRFEAA IR 2 LI 3 R8T, (HN
AT RIS I A T o B T2 522515, St. Jude ERFRIEZR M B E JRTHFIRE
AERBRR, PHRBERBENKE=F7RAEE. XTS5 kKKK EE, St Jude



ERPi o R ORIE B AR X B A iR T, JFEIR T 45 AR BREZRE DT 10 . BARPHH IR,
AT T FF A A H SR 1 FEE AR RE MR SN AL, (EA 25 1) LB B8 A e B B Z AR 2%
o, FHRURTHL.

AR GD2 Huik il R A5

FI AT, St Jude [ B IEFEHEAT = AN A0 & BRI A LI AR IR : Hp— AN kT2
Wi, &S50 BAPARIART A S, HA%5 o NB2012 [ilkR —
WG 2K Huld.18K322A FMLSFERA, 1 Huld.18K322A /2 AJEHI GD2 #gfEhiik. %
I7 V5 2 A M OB AE I K — WG 45 3015 B0AIE , I R — BRI K 30— 25 BOAIE 12097 V2 1 %
SMERNAT R . RIG A 61 5T A& Wayne L. Furman (R B4 —).

3 , ‘”f-h.. ¥

-

: '] LT
N
BRI 4 LT AT

- FEEBYB: FEIGITITUART, BERAEX S5 E AT AL .
- BEMER: 5% 2007 A Huld 18K322A Puikityy . TR, 25058
ZFAR, DU EVIBRIE .

o NEBREME: S 5& 2 AHNEST. MR TR, PLEARE T 1/ NR B
54 (minimal residual disease, MRD) JGJ7 . fEBIH TR G, & 5FH IEEEMNH
B B8 B AL BEAT TR IT

o YEFE/MRD JRITRYE: BR T H4EFIRREATAERIT AN, S 5E W2 RIZIHRIT .

[ AR ) Ch14.18 HUARIAITAHLE, X TURIE AN 7 NEPUIA, HPUAiayT it N H
B A FTAE: Chl4.18 EEZIE4ERRITMBAER, X MRS 7 S0 Bost T 4615 H
Hul4.18K322A Pifk, FHAEBEfEMIMTE 2 A .



RS, Z5ER L2 TRT:

o T ZE5HEGRETHITE,  [FIR BTSN Hul4.18K322A. fLIT &1L 24

AHBEREE . FEAER. ZRWE. KEF. HHMKIEH TS,

o FR: FURNEMORREN ARV, FARRMAEMRST LUFET.

o FHRRE: AAEM TN, S5FEFEMRMAE R, SiE2AE L

Pi3H (levetiracetam) . fEM M Z 5. F MG MAMKE 2/, Z5FEZHmA
Hul4.18K322A FlH R FZAGHHM (natural killer cell, NK ZH1). HRRJAGHEM b BE
EHEIR. R BASER R EHEIRE, 25 EEBMERERE, WHE2H5
—¥X Hul4.18K322A HiAIATT -

© JBUT: ETHMRBETENC G, S5 T RERS LA MR IR AR AL AR S A 1252 T

BHRTT .

* MRD j87: N 7 HBRENRE A, 2 5% 0] e 255245 Hul4.18K322A . G-CSF

CRIAN A% RIBR 7). GM-CSF ORI4HI-M 41475 RIS IR 1) IL-2 (FI4ui
a2 R4 IR LYILE P (K367

NB2012 Outline of Therapy

Primary Objective:
Response Rate

T A U | | Hu14.18K322A

[ \hu |8\ hu | ‘_. ~| R T |+ GMCSF/IL2 +
II | I| |

e = '

Stern el hanest Surger}r

Hu14.18K322A (40 mgim? over 4 hrs qd x4, d 2-5)
GM-CSF (250 megimiidy; IL-2 (10%m? qod x 8)

@ HesaREEn

Cyclophosphamide/DaxorublcinfVincristine

ASCO ANNUAL MEETING "6

BEXH
St. Jude [ B 1 i PR — 1B 4 S 4 1

« ZHEHEERKRT 199,

o JUETIS . S G R eh S R R R, AU R LR R

o

TRIZERAT]—%, INSS 204 2a. 2b. 3 M. 4 W8k 4S ], JFHA MYCN ¥ 1%
CRT 10 14 Jlak MYCN 12538900 4 f50L ).



o INSS [y 2a 5 2b i, 3FHA MYCN § .

o INSS {3 3, HHHL@@E(Db): (a) MYCN F1#8, (b) FiZER KT 18 MH (547
KD H B AT B SRR

o INSS ()4 1, 3FH# L @)E(b)E(c): (a) MYCN 18, (b) HiZER KT 18 M H
(547 K); (c) MyiLER N 12-18 MH (365547 KD, BA LU AL —AFIEHE:
MYCN § 3 . AR PR ERE . DNA 850N 1, BT AT A 2 AR S0 1) A=
VIR IE

o WHIZEW KT 365 K, mASW N INSS 1 . 2 W8k 4S W, WA BHITHIT, R
I EE 4 1.

S AR B2 N LR, B0 BB IR AR T A R LRI T =
ARARIN. BIiEe (ENUERT AST BRT IEF BRI 3 .

ZRTBCH HATIRIRTY, BT OUR S AT R A R IR T AR AN R B0 i 6 9
TINRGEZATT AT EAALD

JEEMERES.

I AREEA T H LK iEE A4

SR FEN GLUFINT, BB E O R A SVESOR (e E R GOE BT
PRI o

P2 el LI Lotk

INSS ] 4 B, HiZERIKT 18 N, MYCN A4 1, HAH R HI5E 54, DNA
BECRT 1.

WREG I B R B PRI A0 IR FR R 0 2 SR 2R 2E S B, JRIRE I AF i L ZAE 18 % DA E.

RPN

1.

Our unique operating model. St. Jude Children's Research Hospital

https://www.stjude.org/about-st-jude/unique-operating-model.html?sc_icid=us-mm-model

Neuroblastoma. St. Jude Children's Research Hospital.

https://www.stjude.org/research/clinical-trials/nbl1232-solid-tumor.html

Therapy for Children With Advanced Stage Neuroblastoma.
https://clinicaltrials.gov/ct2/show/NCT01857934?term=hu14.18K322A



https://www.stjude.org/about-st-jude/unique-operating-model.html?sc_icid=us-mm-model
https://www.stjude.org/research/clinical-trials/nbl1232-solid-tumor.html
https://clinicaltrials.gov/ct2/show/NCT01857934?term=hu14.18K322A

6. P& B MR KI%725 Burtomab/SHY 3RB R MET RN
JFAY: ke

2017 4E 6 7 H, & BEAIMOR 5114 245%) Burtomab (544 8H9) 3R43 1 3 [H & & Al
24 5 Wi R (U.S. Food and Drug Administration, FDA) i % () 2B #9715\ 5 (Breakthrough
Therapy Designation). F Il /K47, Burtomab X & K& T M A KRG B HI#HE
BRI 224 28

RPN E

“RBEEST IR FDA XA TT 5L 1 29 A7 i AE W8 i Be 1 — TIOAGLE, £ 2012 4F
7 ASAR R E FE St . FAFRONET A E W ZYI(E FDA 18 AR P R 2 a e, [
—MRAALL, H ETERRE R S KRR . FDA XK #7185, DMEFHZAR
PRI -

G M7 VRN B 8 AR EE RO (1T 24 RN 7 V% o Tk S i s 2 7 B I R T AR
fir, MIAT R YT T BOCHE LIS SRR o n A i RAESRE 2 B, e Hh i 2 587
R 2T AR L, RS E IR R Z 5 Cclinically significant endpoints) HA
BEMH, FDA B\ & X MY ET iz N RS X H, ImIRA 2 AR5
IARVE, HFRAEARR O™ EARR S A ImRIE AR W2 DL BRI 2, IR Z# 25X
AR 245

LY, BRAF RBESTRNE R 25 A LS s AL, A2 — E 23k
FDA ] EiiFnl. BEANXEAY) R4 i pnl gethaEs s, AR~ —Fr Bl AR e 1k
FEAE, FDA SR AT RERURI R ATV E , E481%25%) ETii o £E 2015 4F, FDA il 1
Bristol-Myers Squibb A F] V677 18 14 P i 1) Daclatasvir 77 58 1) RAE T RN E -

TEIL 2210 30 ZE B, FDA HHAbuE 7 —Fph & BN AR i3 24, Bl Unituxin (H2FK Ch14.18,

W, (phze BRI IR (00K Ch14.18)). [Flitt, Burtomab 3845 SEMMES TR INIE, &4 AR
BRI E RHERE o FATE O A B Burtomab JBAEE S —Fr B Im R, R BT,

XML RGERKB

KEAH 8%—10%HI VU HIth 2 BEAH M IR 2 Fefe B PR & R CEAEMFIESE) . KAEH
WP E RG22 I, BE PRI N DA h], s S5 KRI85
ZHALREAEAFHA -

LTV PT RE 4R X L B A R ™ H I EIE o BT SN RO AT R e A 4 R IR
SEE 1R G IBgM2E ][R . Burtomab i Ommaya fifiil 2 ELE NN, A2 LN 57
PEIIBEHEE, BEOSFEAELE T Mo g . HaTrieR %R T Burtomab 2447 3%

TR A BT E STk 8HY

Burtomab HH] K4 FR0Y 8H9, & B & 2 36 [F 20 & B YU o hiE o0 (Memorial Sloan
Kettering Cancer Center) 5K J5:##% (Nai-Kong Cheung). 5K J3 )6 245 A2 #h £8 BF 41 By 1=
ST ARV U 1 S B N, IE R BA T A REAH IR 1Y) ) — Pk 2454 3F8. HHT FDA itk



AHEAE 3F8 A 8HO _briT,  H F R A 7 rp o DB LS B e mT A FH X P R 4 2454

f

Burtomab & —FlEF X e bt Ji B7-H3 15 e Sk . B7-H3 AFRA AR/ 243 1) GD2
(L (BRI MR R (D) AT (P& BEANMOSR I PiiA Ch14.18)) —Ff, & —Fh7E R
UM R IERIPUE . Ch14.18 F1 3F8 #R& GD2 MM fEHifk . B7-H3 /&2 Fifc i T+
ZAMIRE TS AN b R (R SR v s Rk, LRI R (IR R . PRI )
JUE PR e SR BESUVLAIE . B IARE . TR PAIRE . PR LIALIRE . /0N [ £ PR 25 )
RN . RO RN . R 2

2001 4, FKIPDEBIRMEVEF KRR, A8 7AIH % 1 B BEdTA 8HY . XA
PRT DA B7T-H3 HLJR 456, AR b SCHR 20 2 Mt 7 A i OBE, AN oM IR %
MIANRALL . RSNy, 8HO T LAE Y IX LE g (KL R 2454, JCH AT LURGHEAE ] T e BE4H
HosR oSS AIShYAIG R, SHO X FLARE . 2 BR A0 LR A AR A 2K

M 2003 FERA, TEA —AZ A KA T &2 (1) 2 BESE i J8g 28 & 78 17 o0
Bz 1 8H9 ¥RIT o BRI R AL BEAEN DR SHO FITEUR T IA-131 &5, il
1311-8H9, KHATHU s i6yT » [ER—HEME, 1311-8H9 145 2577 LRk, 752 %
e FHEA Ommaya % (WL FED, J0I7 IR, 2599 N m Nt 2.
T V2 5 2 A K 25 N AR, o T I Bf B R A7 E , 290 AR ME Bk iy, i f
Ommaya it il 2 1] DUA O iR X /S ) jE . AF SR 25%), SHY i NIE S, 2 2k
6N L i P O a1 R = A S N




——— Ommayaf&ikE
- L7

- ST

Band of Parents

KHACLK, 2t BRA0 M8 R A5i3ek 1) B R I X A2 Sk = DA B 1 9% 4 S . ISR R
AR b, 25T S RN, ML ET SR A PR . N T e ARIE AN ME, —/N44 N Band
of Parents H)Z K402 4E 3F8 A1 8HO fIHF KT FE %) 7 EEMI/EH .

2007 4, —EefE L OIR T BB LI KK IR 5K T30 3%, wifer 2H 23 SRk A Bh kAT
%17 AE PP E BEE MR T H B4 TN, 5K 50 G 3R A N fie 32 2 00 DR HE R B I H i = %
G, —EWIRITIEE R KA A, WA AL N4k, N T BER SRR I,
—H 2N YA IR I R AR B8 Y K RE ST T Band of Parents 202K, HA41S:
TEBN EFAEENE . TR, RNMNFEKALACESE TIRZEHR, B 7t
L) 3F8. Hu3F8. Turbo 3F8. 8H9 Z5:IjiH .

Emily f)#F

FERTEE LRI T E, BATER] 7 Emily FIECE, fhE3EZ 8HO YRIT IR — A ik &
#o Emily B2 MEE L, WG AEHKRE, KA, BURSEER, EKE
TAREE. ARFE 2003 4, Emily NSRS RIALKRKE LR, &Ly S 4, =
IRERIIZ Jy i B AH IR



Emily J5R#E N T Wi AE O, =0T T TR, JRE2 7 TR, il
J7 R 3F8 SEIRIT . 1E 2005 4 3 A, A = RKELERATRIAIT RS, Emily 7fEE A H R
BT MR . MREAMRHEAR AT TFER, VIBR TME. BiJ5, Emily #5217 KAEMAST RIH
TR 8HO VAT - Eizff)Se, 8HO Xf Emily AR A %%, HFRAISE R T 5 S:1E77

R A GAREFH

Emily FJ#S$5 T 2008 4F. FEMIS 5, dlgA<tiR. AR WG SOMBRIN N IR".
Feskz, FATEARREK R Emily FIEHL. 725 KR SCR IR, FATMGK T b #aRHUS 15k
Fo B ERAES VRIRAT, Emily BUELFEF 1, SR MRERE. BEE, B BN,
CZRNRERT .

RPN



FDA Grants Breakthrough Therapy Designation to Burtomab for Metastatic Neuroblastoma.
https://www.mskcc.org/blog/fda-grants-breakthrough-therapy-designation-burtomab-metastati
c-neuroblastoma

Breakthrough Therapy. U.S. Food & Drug Administration.
https://www.fda.gov/ForPatients/Approvals/Fast/ucm405397.htm

Burtomab Receives Breakthrough Therapy Designation for Advanced Form of Pediatric
Cancer.
http://ir.ymabs.com/news-releases/news-release-details/burtomab-receives-breakthrough-thera
py-designation-advanced-form

Matthay, Katherine K., et al. Central nervous system metastases in neuroblastoma. Cancer
98(1): 155-165, 2003.

Berthold, Frank, et al. Neuroblastoma metastatic to the central nervous system: Survival
analyses from the German Childhood Cancer Registry and the literature. Journal of Clinical
Oncology 35(15), 10555, 2017

Modak, Shakeel, et al. Monoclonal antibody 8H9 targets a novel cell surface antigen
expressed by a wide spectrum of human solid tumors. Cancer Research 61(10): 4048-4054,
2001.

Emily's Story. https://www.mskcc.org/experience/hear-from-patients/emily

Band of Parents. http://www.bandofparents.org/neuroblastoma.html



https://www.mskcc.org/blog/fda-grants-breakthrough-therapy-designation-burtomab-metastatic-neuroblastoma
https://www.mskcc.org/blog/fda-grants-breakthrough-therapy-designation-burtomab-metastatic-neuroblastoma
https://www.fda.gov/ForPatients/Approvals/Fast/ucm405397.htm
http://ir.ymabs.com/news-releases/news-release-details/burtomab-receives-breakthrough-therapy-designation-advanced-form
http://ir.ymabs.com/news-releases/news-release-details/burtomab-receives-breakthrough-therapy-designation-advanced-form
https://www.mskcc.org/experience/hear-from-patients/emily
http://www.bandofparents.org/neuroblastoma.html

7. ME4IHRE: Burtomab/8HY KRR RIG T IRE
JFE. e

2017 % 6 H 7 H, & EEA MR 1) BT A 259 Burtomab (544 8H9) 3i1F 7 EE &

mn A2 5 W B R (ULS. Food and Drug Administration, FDA) iUA ) 2B 497 ¥ (L

(i 22 B 41 i 988 1) 81 2 Burtomab/8H9 3R13 R EITEIAEDY ) o« &K, BATHAENH
8HO 1yl R 14 A1V 7 PR -

TRV, Hil SHY IRIKIRKRMNS 5%, #HLMEgpl sk BiliE kR
PR ML RGN EE . BRAEERAG RPN A 8HY iI7 — BB EH B 1. KA SHY &
H b, B Rasm 2 50 AR5, 21 5€ 0 307 B e E o0 30E S E VLI 352 8H9
BT

BI_8H9 [ilf R — B %

2010 4, HrFEd e o0 i Kim Kramer FIEE#H KRB, W 17 H B1-8H9 it
AT O 50 2 VA 97 IR R R 6 45 5, 13UI-8HO /2% SHO AU ME A Alt-131 &5 & 1 1 1) 24
¥ Kramer [ 2F & W7 B 9 5E H 0 SHO T H 19 7 55 N, 32 ZEHF 50 U7 [m) 72 ) L 25w i g A el
22 RE4H MR

M 2003 FF] 2009 4, H 21 LHRME RG R E KIS L4 08 B4 S
57 BU_8HO J G 2 7 v e R — 156 . %3R5 10 %% 5 NCT00089245, T % H
2 I BB X BU-8H9 I 25 & . MM S 5&EZ T FA. BUT. 8% T 3F8
o SHO MIPLARIRTT, Z )58 E AR SE F R FN 8 S fiie . FRATE LNk, 3F8 24X



22 REYH IR GD2 P A B e B Tk, T SHO & & X B7-H3 FT R i 5 58 FE ik (L
€ 22 B 41 B 983 (1) 7 24 Burtomab/8H9 JR1G RAEPEIT VRN ED ) » XEBEEY, FH3
4B T 3F8IRYT ()2 FL-131 45611 BU-3F8) , 54 18 483z 7 B'1-8H9
BT - BRI e iadT e, BB = HEZ—Rems, G8FEKMAR CT
FE . A A R . P I-MIBG 3 5 88 o ROR AR A A TR 40 R o AT

FIPR L2 o Jie At ) 45

FEIX 21 MBI, H 4 82 5FAR SR L. iR ERy, 73
B SEA Al rhAR A 22 R Qe e i ook Horp — BlE R I 2 R G 6 R2 JR 1K 26 23 D HSET
G —BIE TP XM A R GRS 15 DA SET MR Rl B Rs, 6 f
— PRI R GHEAE SR IS 30 A ASET IR B BB . AT — NS0T [ ]
BT aRGER K, LTI RGESE — OB PR 2 R 5 15 35 N H .

HR 17T 42 5FAR LR NIRRT R EE, hi1an o
ST 774N H, AL E DY 33 AN H o R ST BRI AR, X L 8 HOR A IR
KO REI 2 RGHH .

WG ARG, ERAETIRKMERG KB LG, SRR & & 5 R A AT
B R KL 6 MH, 36 MHKAEFERAT 10%. X AR, B BU-8H9 #4177
S R 97 AT DU 35 o X B BB AR AR R, IR PR T R I ROR B B AR T AR G Ak
ST o

I PR — 33 B Y 22 45 R

2010 LA, AREZMEES S T BI-8H9 MinAK — itk . X EAE 2016
LR, E 2017 5 6 H #5447 1) 3€ [E 115 PR Ji 87 2% 2 ( American Society of Clinical Oncology)
42 b, Kramer BEARYE 71580 F2L45 1.

M 2003 SEF| 2016 4, W B O — VAL T 105 B R AR S RGN
PR REAN MR B, HoP o 25 B E ST U R IT . X 25 A B 1R AR AT
RN 8.6 N H . HARM 80 K E, H 57 42T BIU-8H9 iG¥7 Al 3F8 MR iRIT,
Fhh 23 A EEEZ T PI-8H9 BT, (AR A EZ KM eEiBIT. X 80 LEHE Y, f
45 ZAFE R T — WAL R . WRIMFP M A R BB ER, X 45 4 EFHA KL
W CSEEFT 4.8-152 4 H, FlimffaE ss MH. XHFH 36 NACDEEFT 36
AMACLE, H23AMANELZT 60 NALLE. Gt brie &8, LU P9 3805 51 A A %
AP EAER

1. B2 ERAE 18 AN H AR B9 1 5

2. 4% 7 BI-8H9 1 3F8 ¥R 4T 1 il -

ARIGK =R MR, RNMRER T —RSWHE, F2HWTEREE. &
MBS WA ) 1 ok T5 e E#%, M R RAT, IR — B 1 2 #r 45 R AE 2017 4F 11
H 2847 W)t 22 i 98 #0 2> ( Association of Neuro-Oncology) 42 EE . Mhic42 3,

H7 B 8 RE o B[R] 5% [E LAARRI R BE I, B R 2 2 B FH 2R kin T . &
Il VIR TE 8HO WA 78 45 A KB Hi ik 2510 1 3¢ [ BL ARl R . H



8HY At R K

B 7 AP BEANRRT, BT B AR TR0 B K 8HO FH TR T AR AR 4 BG A /)N 5 4 A R
(desmoplastic small round cell tumor)  PRIJR i 83 IR0 JI Jo 98 &5, A O 9 I PR I
— AN 58 A E AE#E4T . Burtomab [#) 1] 25 A W] Y-mAbs Therapeutics £ Pl | 555

T 8H9 AR e 1 2

Product Indication Development Phase

Pre-clin Phasel Phasel/ll Phasell Phaselll

BUFtGREE CNS/Leptomeningeal Tumor from

SREIRTHA) (BTD, ODD and RPDD)
Burtomab k
131 Desmoplastic Small Round Cell Tumor _

I-8H9 (B7-H3)
Burtomab Diffuse Intrinsic Pontine Glioma _
124)_8H9 (B7-H3) (RPDD)
Burtomab-ADC (B7-H3) B7-H3 positive LM tumors (Adult) (]

e SIS T AR SR

hugH9 (B7-H3) Solid Tumors (Adult) (] L) B B AL

IR R G R B KIIGIT R

AR — L B E W, 55 A )L 4 REA M8 5L 4 <> (Children's Neuroblastoma
Cancer Foundation, CNCF) .45 T Hr B Je iE 470 F 8H9 76 97 #1 & BRI f g8 R X A 8 R
[ERBAME RMRIE. ZMAEL Kramer EEAEFH R, KR T CNCF M G5 F., 752
UL, X2 2012 AT E G IT AR, H AT BT R REA AR . AR R 3
TR EE, BARKIEYT 77 28 H 376 BB AR A3 s Ol e .

1. FARYUIEME

Ommaya fifi /K & I8 21X M EEAN B E KR 2T (L (Hf
Burtomab/8H9 K18 R I IAEDY ) »

2. KERAUR AR BOT

B B A 1T RS BNV AL B BOT R AL K R 5 R . 34T SR AR
TR IG5 A I fa P T (] R SR SRR A, ORAIE F AR B AE R . B AR T
W18 AT eI B % 5 RAGST, Z9WIR R AR, DLSR R A0 R X RO U

3. KMEMST

BFHEAER 5 RGBT, 2992 & s i fI AR SL B R . 7Rl Bl i SR T —
LT A E, BT T4RBEMAE. WRARE MR, 17 R RS —
R ZRIMANR#E. BT -REFRSFEW 28, AT EZe, EEMKE
IS AT 20 BT 7 R EIAE Y o B AT DAL S Ja — IR IT 1 72 /NI [l i i A7 1) 40 i
DAV ILIT . ot AN EAT 40 0 el 4, o 200 75 K I B A R R . e BL, BRAEN
FJE I L B8 2 A A T 20 M . 40 R BT 1K) 24 NBE 2, R TR B R4 i
VKA 7 (granulocyte colony-stimulating factor, G-CSF) . 7ESb#flE], H#F FE
B 2-3 Rfas &M, &8 ZEREFE 6. KR EAAST 62 51 K e A b 1k 48 i
W, FTEAEBIGTT, b BN 7 A I s N




4. PWHFKE

fE 8HO JI7 a2 A7, HEHE BT EMM FERE A, RIERE SR, Hrr
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P Purpose

This NANT trial will determine the maximum tolerated
dose (MTD) of autologous expanded natural killer
(NK) cells when combined with standard dosing of
ch14.18 and will assess the feasibility of adding
lenalidomide at the recommended Phase Il dose of
the expanded NK cells with ch14.18, for treatment of
children with refractory or recurrent neuroblastoma.

Condition Intervention Phase

Neuroblastoma @ Drug: Phase 1
Ch14.18

Biological:
NK Cells

Drug:
Lenalidomide

Study Type: Interventional

Study Design: Intervention Model: Single Group
Assignment
Masking: None (Open Label)
Primary Purpose: Treatment

Official Title: Immunotherapy of Relapsed
Refractory Neuroblastoma With
Expanded NK Cells, ch14.18 and
Lenalidomide iy
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