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Consideration on Research and Development of Antineoplastics in Pediatric
Patients
TANG Ling, LYU Jun, XIA Lin, GENG Ying, YANG Zhimin*

(Center for Drug Evaluation, National Medical Products Administration, Beijing 100022)

ABSTRACT: Antineoplastics are one of the most active fields in new drug
research and development, but there are still obvious deficiencies in the research field
of pediatric antineoplastics in China. And pediatric cancer patients have an urgent need
for medication. Compared with clinical trials in adults, clinical trials of pediatric
population often face more challenges, exacerbating the development dilemma of
pediatric drug research and development. In order to encourage the research and
development of pediatric antineoplastics in China, policy support should be given to
activate the research motivation of manufacturing enterprises. In the process of research
and development, attention should be paid to the differences between pediatric tumors

and adult tumors, the mechanism research should be strengthened, and the research and
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development should be determined based on the characteristics and treatment needs of
pediatric cancer patients. Meanwhile, we should use adult clinical data to support the
development of pediatric antineoplastics, and make full use of quantitative
pharmacology and other scientific tools, so as to reduce unnecessary researches in
children. We should properly grasp the opportunity to carry out studies in pediatric
population, especially in children and adults with comorbidity tumors, and promote the
research and development of pediatric antineoplastics as soon as possible. In addition,
the special needs of children, such as rational dosage forms and long-term safety, should
also be fully considered in the research and development process.

Key Words: pediatric patient; antineoplastics; research and development; clinical

trial

PUIIRE 245 2B 2 I R Hh B i R R AR 2, (ELPE LB e PR 24 W e kLR
AEAE B o LB LR 1 B 5 L B4 B, S LE S —
AT ERY, it iR, BELG 40 JILEMFERISREEME, A
L5755 DA S bk B8 o 2 BRI SR o B REZH MR S5 S pA R i oy i L3

BEE OLEBRIAL) fath: JLEABCEEA W KR mbn AR @R . B
YT AN R R B . LB R A RE s R AE IRYT, AT
Fl. 2018 4, A DA UE S BE) LEP RER LR TR T (2R LEE
FEARI) , BTESRALO SRR IZ R, DASCRE & E BUR @ L FI4ERe i = 1) L
R By Ak, H ARSE 2] 2030 SEA8 BT IR LRI AAE R 2 DIEF] 60%. XA
BT YANA RN 2, WEMERAAEARR 10 FABSMER 100 /7)) LEF A
fﬁ[ﬂ .

SR, BRI LB iR H BRI T BIDIR B AR 28 SR A . 2019 £ (R 7 - g2 )
KAT T E GV A BR ) LB AN D R MR o R R B RS E X 195 AN E
XN X A DS A AT S 4R LB R 5 /0 A I R SR 0 g, E BT e it
RN AR TR HER S 6 A, AR TR TR B 4 AL i
BB S . IR, AR IR RN, AR L MR S A e 0 X S K
PRI, BRIEALJEEE . FRIE L R B E B TIIRTT 7oK
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1 ER/LERMEAREL, BECLHAEIN

KALLK, JLEHAAIRZ R E KT SRS R GER A . 5T
W ARER AR L, LRI PR S8 % T I SE 2 Pk, WHEE . OJLEZGWIGRIK
Regh S, NJIABNER, H)LRHHZ TS, AVIFRFNER: @321
FHEEIH A HARIEROE NN, ZIRERIEZE; OB E R, J7
LB @)JLENEIRE 152 BIER PR A, I RS s ) S R ®
ZIIIE R B A ) L ZE 52 AR 1 O B DA R AR K1) T e e e 1
S 9E AUIE T LE A R R IR, SEIE R IR . AT LE BT
2 ERE Z .

2003 “F3E[E FDA Mifi 1 CJLBHH LA TEZ)  (Pediatric Research Equity
Act, PREA) , ZRZGAHIE B2 S AHNE MRS . FRdEMaE, B i
W 277 REBGR G AT, B0 8 ) LB NBEVRAG s BT B 2 s ¥ SR fE N
A ARG 45 R 21 (end of phase 1D [ 60 d J5 #2328 ) LM 7T 11k (pediatric
study plan, PSP); {H[ER, PREA %37 1 AH N IR A4 bk ) LEHTPAR 253K
PAMLTE —EFEJE Bz iR 257, 2 )5 FDA & T s LERIT P
257 % ) [Research to Accelerate Cures and Equity (RACE) for Children Act], JF
2020 4= 8 H 18 HIEx L. 123520 ) L2 s 2t i i 72Kk . FTA
I RGN MR H G4y 80 A5 LR R AR K B30 25 U0 AH D R0 24 40 R A 0 )
REEAT ) LBHEAR o

BRI VE A 5T e ) LB AT FUEAT Bk DAL, 26 [H FDA & T 4H
IS (R ER AN BUR - 75 1997 4F Hi 5 [ FDA Bl % % ) (Food and Drug Administration
Modernization Act, FDAMA) 1, gt 2 7 JLEHZ R« LB S L& (The
Pediatric Exclusivity Provision) , i@ a iR A 38 LEHR2E CRLEE & REIE
FFRIED , WIERAF 6 A H BT I G BB 2002 38 H [H 2@ id i) CRAE)L
HEEZGHIEZE)  (Best Pharmaceuticals for Children Act, BPCA) , #E—35x} JLE
P BGHEAT T4tk AR 2007 FEHIE R (FDA 2007 1215742 ) (Food and Drug
Administration Amendment Act, FDAAA)RAL | )L # 1 5 25 f2 23 (Pediatric Review
Committee, PeRC), LAXTJLAEHH 25w AR A0 b7 ai s pPdb T g 2, DAtk
SRR LA B R ) LB 263E BRI 7S [F4E,  (FDA %4 500%k
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%) (The Food and Drug Administration Safety and Innovation Act, FDASIA) &
e T W) URHEIR 239 K el Je % P27 (Priority Review voucher, PRV) it
R, DA WL LR 25 0 Al s i SRESRAF X FPAE S AR, 24 5 a7 1 i ST
MEHE ) 10 M H4ERE 6 M H .

FEFRIE, 1 T0 B B2 s ) B SR BT 2 B T 25T e ) LB AR AT, (EL
BEYINTR AR E R R R E . I 10 9k, B KBURERITTN T S E
WAL 25 AR ANA =, BEEEH & T — RECT BRI R « 26 01 55
MRS, DAULELRh ) L#E 251K .

FLAE 2013 4EJ [ S 2 B B R R R A T (O TR 2y PR
e gt — BB A R W), Hod BB SR LB A 257; 2019 BT
(¥ e N BRILANE 24 i B BE ) TS, e rb 3 17N 2R B R E < SR K
ARG, SR L 2 5 AT GET, SRR AR A ) LB AR BRI )L 2 H
b ETE A, FRACRIRNRS 0 )L 240 T LUR Je H PR E AL

SR, FH2E S ROE ESAH L, FRIELE L BT MR 24 (10 %% 2 B o A S A
MBI AR P ) LB U R 2 IR DT T Z28E . X T LB SO 2RI, A
M AR 3t L B R R DR BRBOR b 5] T LAAh, I R AE YR
B, BERE. B, BERESAIT TR, DA IR RS ). T,
H R DARERERRSMRERAE OCTE T =/E2EE R IR BUR
0914 5 (LB B 088 5) REBEMK) hRIR, BB RIA Y H %
FIVPAL, PR E i bi, 7R BT 2 A R G HANAE S B LB 2
T R ETARET, B2 Rt Ohsod B0 ) L 24 i n 21 [ 5 B A 254 H
KAMELR E A, DR m 2 mm A= o R, 515 ) LE 25 mat R A=,
b 2 ) LRHIG R FHZ TR 3Kk, 7R IE )L 25K, 44 ) LB @ B 2 .

2 hnsEAHIRRSR, LURJLAESKIRE & LR

SRBUR VI, A& E RGP R AR S, BOn YRR . LB S
Je 2RI R 0 RIS A e 0 S 2 A e 1 ) L2 e P g 24 O A PR 35 1) O S 7 1 St
TG R EHLE S, RN IR IR R fE S, LA
)UK SR e W RS, IR it, EABRCERAENETR Y, 5
R R
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2.1 HUHEIWE R BT VR SR

JLEE RS 5 IR A AR AN R, FE A HL . SRR HER IR 5 56 5 T
PAFERCR ZE S IO ) LB IR IR BN B AN [, 1X 3 BUH AT #E RUR AT RE X
AT BN o IR, B LE R AT i 2 I, DL R e 1S
VAAE DR IR PR R R DL (24015 25%) + BN FIRE Hh e i DL ) R A 2 i s e JUL
BE-3-W4HE (PI3K) MHETRARIEN, LA 31%, miHEJLEMR R R 3%. It
SMERFURIL, LB IR IR A L 30%REAE7E BRI s 50%
(1) L8 e 25 7 T0000 G ) 24 P R PR AR AL )

X LR 5T 45 SR — DR A T I T ) L2 8 SR B AL A S 25 W Fr 0 B4
JLEE e rho RAR AL R R B, AT R 2R R AR R T el AR RCIR, 251K
FE, B0 TSRS ) L2 R AR R LI IR T, IR s R e 70,
MR BE R ) L 2 e P88 24 S5tk 1) BT 7
2.2 HUHIBF A B T4 st R R

RSB LG CaTBA R ARSI R D 2P0 FE AL I HL-S B0
HURITCECES Izl SR 5D, A5 R RI st 2506 BRSO . R
ST LGOI 2, A B BRI PR30 A7 E ML FBE AL 1) B A i A5 T
BE“TRAN I RIS T AN A, AR 2507 R4 % v 1) 3 B — 3R

Jir A g 0L 200 P bR 2 ZH R 3 24 (hemophagocytic lymphohistiocytosis,
HLH) s —Fr R 0. B s G S 300 MR R g, 7E24)LH I,
T — PR ¥ e B RAEVESR G AL, TUGRZE , WANIRYT , PR AR 2 /N H
y FHE (IFN-y) &5 S 4 M T i S A M Rl 1, HOR RIS B s g i
S RGN E RGN F RN, RAS SR TR JFH, INF-y /£ HLH
(R A R R P RE B SCEEPEAE o AR IEAR 4T (emapalumab) J&—3K 5 IFN-y 454
e sEpEpik: WTERNIHIRE, RS IFN-y 8553 HAER .

FE—TARRZ . B SCEEMEIVIUIIR R 704, 3t 27 BIBEERE2
TVRIT IR R HLH L3S TR BTIRTT, fE58M 8 VRIT G, 63%IM &
JURTE R, T0%00 &) LR 5236 L T AR R L2 FER G —IRWEE
T4%IH B LAAAIEN, BRI — TUNEA B I BRI 5T, (BT T4 1
IR EAHTTIIR T 2018 4E3R152E[H FDA 158 e fttute, FIT497 )5 & P HLH
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NSRS LEF . HL b, R FDA 4258 B i g mh, 1277 5 1l R
BN R, Bk AR A TE 65 £k, EIEE T HLH HE0R
WU AR AT AR R L AR5 B I, R T B IE 245 9097 R UE 3 B 1 ) B2
— IR, (ARG T A RNE . 7 A RO FDA #UMER) B R E X HLH (4t
WIFE, R T B LRERRIT R K.

3 BOTLENMR

MACFRAEHEE, )L 2P PRI o (0 AT B 2 P B A A SR AR, DRI
JEE ) LENBEIG RIS, FEXHR W Zat R & E R R RE O,
S LEABRS YA R0 G M, N E R KHE, AL R
3.1 KRS )L R R

TEI S RIF R LB AR A AR, At R A o S rIR A A . X T
JLE B2, AT S A 8 ok BT N A . A AR O I PR R
By v 3B G R L) LR BRI RGN, 2 H ARIE R 50 ERE RE T X
JSLTE NN ) LB A IR)AE B [ 4R 8 B IR AR AL A B BB 29 ik N 268 5
RN K R IARA . 254 (s PRI A R mTl e EL AT T I PR S L, AT 2T
O R AL B S HE 2 ) LB B, SR T O A I8 B LEE N BRI AL 805 41
2 AR IS B LB N . SR M, T b B S 4 LRHIG RIS, R
LB NI RS .

3.2 AAFAHFBEER R TR

RS, RS FHEEAIYETE, ZRTOEAEER, TR DU
RURSLAIL, I B 538 31 5 il N\ 5 B AR BA IR T0I )5, 17 5 R i), ax e g e
JLEE NHERE TR R 0%

TR 5] 3 (¥ 2V 2 A T B ORI R R, A 2 o i R R B
2. HAFEZPE T, W TR ST k. RACERE.
SN Z5AREN) ) 5 B A 0 2 I LR R BRI AR R 3R, R 0l el LS ) L2 AR
TE A ¥ S TEAEAR CRUAEAN R B LB R ) VR F = 1 T AR 4R i S e,
KRR T L2 NBFII R

B, 3% ZE HH0 B (dinutuximab beta) & — FCHE [ XUE IR R #1245 g (GD2)
(B ST TR, AR AN R A B R I 25 . #P 2 BRI ARSR B T 4
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2N oy WA IR, LR SRS LI, K2 RAEAE 5 W LA R IJLE, TERL
AR fE—DIBEHLA B 7T, N 226 4w BEAHARIR 8L, BFAL
NBEEI R LE T D ERE GRS 09~153 %) , % 11 1LY N2 4, B%
B Z AT B IE ORI A B M AR VRRIR T I -2 e A R K
EIRIT, BT R R ZAYT . SRR, IS U B2 0 TE A A A7
(EFS) 23 42%[ X Hb (HR) =0.57, 95%E (5K (CD N 0.37~0.89, P=0.01].
BT R, B2 E BP0 p T 2015 4F 3 JLEREGAHL F i,

BARIAZE T B RHAIE MR F R AEAE ) LEE I, R DU/ LE
NERIE, AREZ R SR IR, IR AT 1992 4, B AR
I RAEH I R OB RN S E TR 15T 1993 £ 1997 4 AL BRI
A1 GD2 PR SR N B T T 2 DR E IR R L. IR RN S
F AR I AR , VAR S22 LE AR R I RS 558 T AR,
4  SEMXIEENLEABEHFTRIRH

£ 2015 AR JE[E R 24 it M B BRUR R AT IR O LR 2P e PR 56 45 R 98
SR e, R B LR 24P R0 0 B 5] s MR AR 50 PR A e o, T
PAZR AR 2 L o — =20 T ) LR MR A 5 B A 5 B J LR R 14 245
Yy, iR AT AR R M5B, WAEIRTG TR H) 2 22 MR 25 403) 7
FRAE )G, BURTE H AR BO LRI A I R RIS . — R4 T AR
FEABEIL B 254, Oan Sz 5 2 H T B2 A 80697 1 fa 50 Sk e v 1)
JEA R, N5 FETEIRAG B ANID 22 AV JOB TE 3R 38 A e PR30 HiHis J5 43
AL PRE S B S I IEER LS, R ) LR BRI IR 5. @ %5
O FTIEBEIIRTT 254, NAAE SN E PEOE FOUE B T HAE N B R 3R
KT RESE, FE LR ARG RIS @R IUHA BRI 22 4 K, dEil
TEZZ it N L _E T J5 3R A5 78 3 00 22 4 1 25000 B P e ) LR A 24 P 1 PR ik
B2,

T LEGURE 2], — TR EIE LR ) LB 20 R 1 AR S o {H ) L3 iR
DIAHBLT Hofth ) LB BRI TT 290 FRPR . — D7 T, R A — P fa S A A
PR, R R, RERRTE M T Z A RORYT BN LE B R R, &
FARORIT . Z5IRKIR%R, £ MPFMEERTIEZETX, K LEHiME
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PG RS B B B, 7T e T 2 b F At ) L 28 25 S AR

PRIk, PUR 2 FETT R LB I K IR HT, 7% 2B EE 3RS IR e B
DA AR 2 /D NG R AT SCRE, AT RE R A5 & ImR TG T SR AR,
TR Al KU B VARG R 3R AT I T . B RE R AR E — ARELFE RO IR fa I 200
VEFIIRA YR TT B A] B L5 TH 1 2%

Bln, PR FETRE . AR R, Rl AT R =2 IR TR
I, RS 2 A RRIT T8, BILS 5K R B ek, Wedyyr
SECANHH 7 M RO A Sz IS T I PR VA 7 S5 55 B s SR IO AN R 45 Ry, RGN 78 e A I R
I, R T UG T, B R A E A R &, AT 5 R AR
R MR, IEFEWE BRI e E, B RRIL
ONHERE, DAMOAZERETT ) LB AT A R AR R A .

Fan, FELSiog e ) LE AR O E R UL, B AT R S A ]
B FGIT 24, E 2B &R nTRerkny, A BB LE SN RIS H 3R A R AT
RE 2 (A SCE o G S PR E A 3 L5 3 R B AE N B R SR A0 4
P oA RS S . FAFAR B E RO R H TS SN PR 58 Hah 5
ARHfE ) LE NBERIHEAE R, TR )L AR R .

FER € L3RI R TR, N2 R 252 S AT REF THRYT LI A . L
B VLR FRETT R R, T SE 3T XU 3R i 1) 2% 1, 2 ) 5 BEAAR K 24Pt o R
X ATIRAF R BN BE AT A B TA], 456 BNIR RIS Rt B, S RRIE 3L
2 NFERE T BT L

el EEsm A 2, TR LB SRR, RS RRRIANT ) L3 B
WHot. Flin, &8 IR IRIMNE %214 (neurotrophic receptor tyrosine kinase,
NTRK) R FE (H NTRKI. NTRK2. NTRK3) H AL 5 -5 A <3 ]
AEr Ve — it 2 FEURIIEREE 1 52 4§ (tropomyosin receptor kinase, TRK) 15
B EI AR, TSR A A . NTRK £ G E HEAE I, BEZHLE
SN S0 R A e, RILES AL RMEREER . fi2 e
(Larotrectinib) J&—Ffik FIEHL R NTRK & A FKBEKIZM. £H2 8 I RH
KA, FRINTRASLEZRE, 2l FFERh 45 23 A4
HZE 76 %), P eRa ko 17 MR, BAREUWNEFRN 75%, It HAER
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712G, BREENREIE 71%, @i —F (55%) MEETE 1 5 5mIA
B, BT EARFALE R, 2018 4E3EE FDA ik 7 Hi% & e H TiR7T
5 NTRK Rl JE 8 (0 S, 5 BRI tbE 7 BONFDLEE 2 AN fas AFFUeL,
5 ILEIMMELGM L FRERIEAERE

JUEE NFEANJSL A2 470 e 24 B AR S TRl o P << B Jeg i, AR iR T 75 SR IR A
P, AR RO R b e 205 18 L T 2 IR IR 75 3K
5.1 REY )& P

JLE FH 25 R ) & B SR B AR MR 1) . S BRI, S ORI £ ) L1 3
A R AR YT I ZEEA s BN FE S 45 ) LB, v B4 5 BOR AR
IR TE AN R P P AR L SR TS I 22 A A R R U Ty, e rbid
W R RN AT e T B L N IR B B R A R A R R A,
Rt F LM B, WABAGHE, SEAE M iE . e
AR 2GR B ARSHE, IXAR P RERE M R LI AR TS - DRI, b
TR R LZE ANBEE MRS, NMAERF A FRE S, ARYE B bR ) LB B AR08 Ry
fiE, SEBRTFHAREN N LE B E AR, BOEA JLERFRG 2577 . Bl kb %
Brle, VBN BT AaEkE— & B4 L@ MIUEME ST NTRK FEEGA . AR FI
B 25, BRICZEFILASL, A ENR )L A 1 TR
52  REAY et

HmSon, HETREEZ)LEME 5 FAEAR T 80%™, 1fiiidH i 5
AR, MRS TR, X520 R AR RN IR A7 AR 4L
RIS T AAERIA I RT RE, ) L2 iR i S T B ea i o7 (R A
N BE AR ZWEE, JFR LU ZNT, X 2582 2K
[ P P 2 52 R B AT REAHG ARG s %o T S A7 7R VR A mT BRI LB IR, TEZ0E R
AR 5 b | PR s T i S E Rb gt e og VA Nl 5 [P e P B DI W2 58 SN 3
B AEFATRE I R A

FTEL, BEAT )LEE SR 250N, FEAES 2 N BB 25 R S ) [, 38
SR ) R ) L2 IR R s IR T AR, e RRE S H AR BULBNIRYT 773, IR ST
e S SaEEOESE YR
6 R4
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H A, BEJLEDUIME ARV AL, JLEMEEEATE TR
MoK S LE ST, B e BRI BURR I T LS| SRR,
AV IR BN Ao ) LB TR 24 (T A N S ) L2 FH 245 RN B R 245 RS s oK%
TENLEIWE FEAE NG BT A R rhe B h i AR R, Fl ) L2 e =6 11
R R RNETT 5 SR E WE RO AR RE T, NA BRI N EdE A4, A
SERAHAERE TR, AL E NGRS &EIERE LE AT LR E 30
AL, Rl e ) LB AN NI R rh, SR e ) LB R N AT . £
WA RE b 5 258 705 18 ) LB N 25 IRF IR A oK, sf R S 3R L M s 4
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