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Abstract: Model — informed drug development (MIDD) offers powerful
tools to overcome challenges in pediatric drug development, that have
been frequently applied. MIDD can help decision — making in every
phase of development, optimizing the design of the trial and improving
the success rate of the study. That can also support evidence for
regulatory evaluation and speed up the approval for pediatric populations.
The three main areas are extrapolation, dose selection and optimization of
design. When applying the model, we should select the appropriate
model fitting to purpose, and pay attention to verify the prediction, which
is a learn and confirm process.

Key words: pediatric; model — informed drug development; strategy;

extrapolation; dose selection; optimization of design

AR B 5| 9 25 WF & (model — informed drug development
MIDD ) 7E58 250 & Hh 732 T, BEWS Dy JLRE AHE FH 24 W & 1 IR 5 4
e s . MIDD A GE G 85 AR B2 | 25 3 DA KB i 7R 2
KRR R L2 25 A 8ok K22 v fR (1R i . GREEN
LG T EEE 2 B )R (UL S. Food and Drug Adminis-
tration, FDA ) 2012 4E % 2020 4F 275 3wk K ILRF AR 25 59 B, 2
50% 4 T T ARSI T i, Herp 76. 4% IRt e T LRHE
FFREE, ] MIDD 75 20503 I i 1 AT 50 SR, W AR s
FESL AR 3 AT 5 SRS A LR AR 7 2 2T SR B R (“learn
and confirm” cycle) 80T SEBUBLRL 5 )5 22k ROTFE B9 LRI 42
LA A “ AEHRHERS ™, SCREI R B A TSR



3194

SR/ SE SR RS P A

3748 228 2021 411 H (GBS 348 1))

1 EBEEHRRE

JUBHF 25 1 W 5 e, B AS ) 19 358 7 0, 1
HS K 254 SR, TF R LR R I R 56 1
BT RTE IR AT 73 2. LR AT
254 AT e N FH A 4 AR I8 B i LB AHE B — 13
BRE WRE AT K E AT X 259 b &
R AEAE 22 5, LBF ABEAR 23— 19 — 1 A
R S N = sl Bvicke 7 NI i K B ) =B S AP 1
WF5E . MIF R AR IR 5 s 18] f5 0K 3 3 6 B 58

B 1 LR AR 2GR 5 — e s

Figure 1  Strategy of pediatric drug development
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BA: Bioavailability; BE: Bioequivalence; EOP2: End of phase 2; ER: Exposure — response; IND: Investigational new drug application; NDA: New drug

application; PBPK: Physiologically based pharmacokinetic; PCT: Pragmatic clinical trial; PD: Pharmacodynamics; PopPK: Population pharmacokinetic;

RCT: Randomized controlled trial; RWS. Real world study

P LR AR RIS TR0 (an &l 1) |, 38 5
WO B 258 S 2= LR AR B HoR 48 & 5
DUD) 4 5 R S B SRS, TR AT BN B B AN
( Exposure — response , ER) J¢ & J& , I 5 A #2: A
TR 2B PO KRR AR A AT e R
s RNEE HAARL 25 8 Al L3 TR R
P55 ) i BB o B iZ 25 ) ) VR FHAE I 5 L
5] AR AU e i LA AR ST BT 5 A T 3
TR L R ) W 5 9 T R I AR 7

TEWTEA T AMIESRIE IS | an s T e LB 1116 R
T, DU R T e DA a0 199 3 ), O T A
B MIDD #9 T HAF B g sk . JLAREFH 24 e PR 1 6 2K T
AL AR 20 H T 0] e N 5 3 B4 AN 7T
g3, AN B di 28 HE RO SRR DI 5 v ag LR
. GREEN %' 4tif FDA 2012 4F % 2020 41 )L
FHAH DGR F TR S A B, 390 S i 7 SR ek 1 P e 22 1
AP Y 2 ARG e, LU= I 254K 8 )27/ 2558
2¢ ( pharmacokinetis/pharmacodynamics, PK/PD ) J 3t
T [F) % 28 19 7 ( Exposure matching) . FHE T84

T B 28 A5 4G B 10 J7 ks, A PSS BB D ) T L e AN
[7i) A 1 B AR 14 i A X6 0] o 2 B R

TEJT e i PR A6 F , ml £ B ASS RO T H. | fifk
KA T7 [ AR 25488 7127 (population pharmacoki-
netic, PopPK) A ] JBUDREAR & =l R 56 Y mT
FIHET . PopPK FEMRARIR S B b FH IR 2 . 2
FDA £ 2017 4F 1 H % 2019 4F 6 HHL#ER W KL
FHHZG 64 4> ah B (BR 25 R AR 25 S Fl) , S T
PopPK #i711)

e BT RZS Y, ATARHE A [F] 1 G0 T e LR AR
ALY BRIl R 35 ( randomized controlled trial , RCT)
SR RIS ( pragmatic clinical trial, PCT) %5, H A
FEE T Fi A —2eE T 24 o, D0 5 rh o L 3 R
Z LB, i IR K, © e LR AT, 7T
P EORORAE FLSL A FORH | 8 5 BRI AY O 05, o
SE LA A A LSRR AR T R

JURRBL R I % 5T S B A i 7. — kT 24
PRI B A R T R BS IF SR i 5 . 5 I ot
sl e R LR RE T 250 5, BT R AN TR Y



Chin J Clin Pharmacol

3195

Vol. 37 No. 22 November 2021 ( Serial No. 348)

BRI i iR o e I S B | RS NG B TSRS
W PK 2257, — M n] e 5o 7 i T R A R R A
WA RO B RS e TR R N T R IR 2
FRIRL LR AN 1S i AR B e MOR B A ], 23
SR R TR NS LR AR b i A= A A
A, FaRIE O AT R F AR #1245 48 30 J) % ( physiologically
based pharmacokinetic , PBPK ) W IS0 52 74 Sfe i) JLEF A
RER W W, SR T, M B ALY [ 4n B 25 ) 4 B R
( European Medicines Agency, EMA) 1A {3 i A5
R BE B 70 (Y L B A 70 40 A UE SR L AR
s H b AT B PK IR XoF B A0 K 5] o 3 955 A7
Uivalloe

JURHHIZS W A i Rt v A R ADL B 25 19 31 50 0y
28] DAREAR LR A I RS 56 28 e32 hnsd LARE A
FEFE E R HEHE, 7R85 O A B SE 4T B8 T
J& G S 7 A 0 B8 X A5 AL AT 3Rk R — 1>
7o) - TN - BUERY S AR
2 MRS

TE LR AREHI 2500 & v, MIDD =223 7 3 A4
G OB G A F R, 1 B R LR ARE AL
N 225 82 HH S M R 6 DR 25 ) 1) 48 2k B A Ak
PEPAL S 4 5 R 40 ; @ e £ AR AL R i ; O FE B Ak
ISV, 58 MR AR50 b iy RO . 78 JLRE RE
2GR 0T % v, MIDD e F B 58 20 A S ol 4 A 7Y
( Allometric scaling) \PopPK . F£F PBPK %,
2.1 HIESME

BB 275 7T LLAME 2= LR A, ke T LR
ABES BN ER AHMIFEEE . ER 237 JLFHH 245 F
BRI Z o — VR 25800 F e Ak S —
AP T LY G R T FDA 7 2017 4F 1
H #2019 4£ 6 HHLHER KILREARE 2519 64 S0
H (B2l HIZy) i, 37 D IH (57. 8% ) T ER
BRI ZHANG 1 et 1 FDA 162007 4F % 2018
AEHEMERY I E A5 I AR IR SR, b A
o BZEPNE |8 T/ S RPNE 3 1 I AE 5T ) 1
Bl . ER J0 8 51280 A i 26, J2 245 W) lim PR 1k
Wi FREAZ O N Z — A E UL ER 7E 504 41
SR A P AT I 3

3 ER 73 Hr YR 2 4% 58 0 Ul LR AR5 A
T FERONARARL, U] S A5 A0 R A I LR
AR . FDA KA R FR 53 KA PRI ( partial
— onset seizures, POS) %(#gFMEFE T 5 ) & — > il
%, SE FDA 5% AR FSAF, 1B 09 0 52 5
45 TR 53 RIS [F] Y 8 FhHTiim 259 (J-R 7Y

V- ZECHIVEIH FEsE =g LR e T i
7% WEINERZA ORI ) Wl AR 05 | 46 SCik 7%
BRI R T O . 45 RS POS Y i 3L A= B2 D
HYIBCRTE 4 ~16 % JLE S BN Z E AP, 5
TSGR FDA KA 1 #5850 KAEYERN ( partial -
onset seizures, POS) 4l Ah TS T IR, 72148 =
MR T FDA Sl i SN HE T 2 Um0 25
Wy 4 % LLEAHE POS (A& R
ARF RN E NN AR B Z2 51, 18] B 43 B 1 F 4
B AR B e A SCHR A9 I PRESCHR , 75 10 2 A5
MRAGEE I XA BRI REHE 25 NG & - FE T IR
SEE T BRI, A AR Y, 5 AL A A, g
AR 7k B 0 25 Wit Je b, R I R 24 7
KB R PR

— MRS ST X 25 M N A | 2 A TG Ak
e, VABTIEABLET R 51, B3l AR H A A 250 2o
HMEARR I RGR L [R]45 G © 50 B H At 35 1 E 7Y
LB AR 2 2 B, R4 12 2 DL B3 D AR YT
AP I Bt R (‘hidradenitis suppurativa, HS ) B9 #E 1,
AR T B A 7 5 B2 27 DL, 32 IR 1Y) 7 20 A AR
B K, L ER s B T /D 4E
AU 3R 4 55 BARAL, JF 56 T AR Rl R g 47 1 12 %
DI ANBE 25505, FDA A F 2R IF R HS 0
i (T /DAE I RIS, & TR R hi i 278
BEHALER TS5 | v & TR | 4l AR e 1 B A RN 4 A Ay
KA R DA E TP IR Tl R, Wk T
AT DA AR 02 e gdE , JF HE A L
FEAREBIE AR Bon 25 25 5 A R OC, R
FDA J& T RIRI T Ad 7] &, L7 1% N AE 78 7 D 4F
NBER IR S

BRI E TG O A ER W& 207
T , T ARG R 0 B 1, T e B /N AR 35 A
RIRE \PK/PD WF5%  PK #7845, S5 JLRE ARF
s, BEE R (SR ) A s s
PRI (RN =B MR Shhi it | SR v AR 5 e A
FFLIGE) BB RRAE (MR AR AR ) |
Z MR (FCERAPT) Ak A HUIR 55 iR D B T 2
(A7 B LB ) 4536 97 5k X A7 I FH & 6100 il
TEREA ONEE 19 3 mh b JF R 50 1 0 ~ 17 & B
M2t PK WFST, SCRE T B SEdme LR AR H
HAGHEED

TEAS B 2, BV [R] 9 3 7 RE AT 2540 245 )38
I EE SME LA o LR A FHE = i S, 2R
BN ARE AN 7843, v] Re )y 7 e i M B s A



13196

SR/ SE SR RS P A

3748 228 2021 411 H (GBS 348 1))

TR AR50, Bl RE A% S LA K i PR 356 177 1L 1%
FRBERR T O A I RO 2 75 5048, IR T J il R
TR N A A B S s AT, R AT BB T AR A Y
2.2 FIEEEE

A B R R 25 W I % TP R AR 4, o
TR S A 55 Y 0 S AF R A ) R AR SIS A
S B, R [ BA 25 FH R RN R R 2R
RIGRE KR, TEEENEILRABEA E—
AP — R NHE AR R F 2RO S R
KB LB A 2 I AS TR R S 21, o] DA AR S R
RE A, A A T AN TR, Ho 22
2 LR BE BRI SR 2 — XA

FLARTA], T B A LB R &2, W 4
ST, A SR R AR ST A Sk A BEASERY () £
BN, W PBPK ., T 2 S PR 5 ik 1t 45 A7 A
L, 2021 AERRIN K 55 [ /1) %4 % TREVOR il ALICE
FA T R PIFR 7 A5 2510 - S G AR L if
FHEUE G AE PopPK AU i H 5 PBPK #5435 T8k, 34
HHMARZH, PBPK M H #IA WTE <2 % 1 A BEH
di A R O e, RO A T AMER S
B, SRS RAIRAE > 2 B ABERSE WA
AR T PR R A R S R AR AR | ] LA X
BB <2 % B ABREAE ™ . PBPK kiRt £
(4 0 T 24 i iE e B R R IR 1Y, 2018 4F % 2019 44
22 FDA HiE s 41 PBPK (O3 H A 116 I, HAd LR
SRR 5 9% AR T 25 AR BRI L B
i Gkt S G AR AT AR R — AT 2 R D
B, B W PBPK B AX, [R5 4 FH BB Aoy 7%
HRHE T EL A B (155 0 e Ao B I

W ESCRTA R B (I PBPK) BEA K HINER
FASH, Gt 50 B E, # a2 R LR AR
I AMEE, S 3352 (Tasigna ) Wt — A M 0 &
B, FEZEBI, PBPK IR I R Rl 4E s B 2

I‘Eﬂ E/:J%%/%%( Cmax,ss ’ Cmin,ss ’ AUClau,ss) 7&%‘@%%
SIS TR R 2T RAMER 2 ~ 6 Z By LB
NEE

TE A A PSS F50 0 LR R ) 5 B 0 3 RO
ARG T AEESEINZS ., W Voxelotor J&—1
VEIT SR 2 i B3 IAE ( sickle cell disease, SCD) 24
Yy, AW Sr T PBPK R T 100 22 vk 11 AR
Zin LA ., f AUC, 05K LR ARE
SN A AN 9 Hih ~2 4,2 ~6 3,6 ~12 Al
12 ~18% T B i i) il oy W6 3l 2 i ARUR '

T pH (B0 50 A1 A8 A 3k e A TR 29804 9 AR 6
TZ I RZ5Y, A ol 2 W1 18 i 38 W s 42 52 i 4
W PK A7k, BRI IA 5 i I B WSO e A= 5
BRI TN 245 ) A AN TR AR % B Y PK AT R 02 AN 840
B, 6 F <6 2 ANHEI T o] BEAF 7R 25 . 2, FDA
ICHEHE T > 12 2 AR FHIE R

XFFFEILI Y 5 A I A B A5 25 RIS TR T
LB ARG RIS , 38 T et IR O e fil
AR P F R RIS B, o] LA < shdk e Y
MIDD 7EiZ g 5L T ] AR O B v RcH S e 2 it
WE M3z sk i T S s A E
PRSP , 5 56 T A P A 8 e A 11 485 5 T T ) o s 2
S, JFHIE® NAE 3 Fp UL L sh ¥ Rl IF )R PK R 5T,
FTFRIT KA 2500025 5 5, DO JCik e (g e L
FEABEPIT R RIS, FDA 55T 3h My )7 3 3 A5
RSN T LR AR A I E
2.3 JLAE

it LR 25 oK B T RIS A AR
IR, 250 K, — M SE T R I L RS ROR
GAPEAR I REE S HE e, iR LB TR ZE L TRl
N, FEIF AT B0 A A AR DL AT DA Bl o 50 A
F2 058 B I PR 0 B | Bk e N b 22 1 H 2 K00
X5 E R, & B RO (E iE AT T D EE
) 2 REULEF A AE YR B S A BT AS T
PRI AE (lamivudine ) , BT R 771, LB il 5
Sk PRV R, AR R0 O IR R A AR
FIUF BB 2250, (H 2L IR 0 IRiE R s, B9
FIFHBE LR 2 40% ., 7 LAY &8 0 L6 7 U
A FT L@ A YR FHBE (BA) /BE BF58 K HE R
FTE] B4 S5 [m)  R) Aot 75 20 58 LRE A BE S5 A A= )
FHEEM 225, PBPK Al T SCReud LB AHE 5 A
Hy22 5 58 SRR IR ST T A A IR
3 itig

LB B —A W 2 AR AR, R 14
B LLT R A 253k BN 8 20% ) R, 2
e FILR AR S T AR 2 E R4S 6.5
A RIS 3 ~6 47, HASHE IS 12 4R fem T LR
NHEFZG T Ktk . A BdERU, HRi2E B0 40%
1 L 2N RE G 2, 90% 1 B2 JLFH 25 N gt e 127,
T fg g LR R 25 T Rt 454 B R B
SEAFDCE R M D2 E R, 2011 4F, FRIE [ 45 B i T
(P L R BN EE (2011 - 2020 4E) ), 8 LEFA
BERZGIF L,

25 E R T ILBEARER G TN, EZE R H Z



Chin J Clin Pharmacol

3197

Vol. 37 No. 22 November 2021 ( Serial No. 348)

— TR AT i PR30 A7 78 22 b R ME, an 46 2127
g S S AR AR IEXE S, AN L E AN TR
HEREBRIBEL, A EHLREAS ALK, FEA R AF % Be 25
SRE PR R R —ENER, X
SO R A AN R B 388 T e A A e

fif D LR A %) FH 245 [r) R, AN S5 28 B3R A I A
B R AP | [ I 5 SR A BOR 1) T E R A Bl i
P LB 25105 B 1 I 79 DRI, 40 27 1202 40 5 TR
M LB AREM A K EF GO 2255, MIDD fE 28—
APEEE TR W] S B A e R X HE S 25 W E R 7
IF PR, BAT, LR AR 0 R85 i s )
AR A TR B FRAT T BAEE 17K, s AR T I LR
TR PRI T, 48 AL 16 40 A 0] 1 BE R I AR i, 44 R
FHOCHR 7 5 WA DA VA

TELRHH 258 A ik ey i it ARl 20 B | Tl 54
G AR 7308 2 25, A BT (Top — down)
FIE T L (Bottom —up) o 7ES5E PRI HI b 8 K 2
ARSI eI AN I AT 4 X bR
T L ARPEIT 5T B ) SRT AR AR A B 25 5 I, e
19 20 A BIRUAE AR & R M ) Y 5 LA AR
FIAAEBR  S F AR AL A 2 IR MRk T
F5E B, IR R A e [ 50 P A X fRT R A B 28
PRI Ay A 7 A B ke 8 A T, S BOBOR 22 1Y I Ak
BRI 2598 1 T B R R A0

ol FASE 78 S 5 e 5 B 5 AR ) O T AR AR 1Y) R
B B LSRR IR A BT e A i R A A
SR, SEE IR R, DL S5 IE B R e A
AU, 75 28 6 BR0Y 2 8 i R T2 A B 2 %
2 G BB SN 3 B 25 U — S HE R, Sk,
TR ) N7 S — A IR I UE 1 1 2, B I R AE 9 1
e | I S ) B B XA R A T T

T EDUBHH 24 T Y PRI 2 [ s 3k 8 42, (] s
A H R Bk, B dn, 3R 1 o ke = A e 8 1
LA R FEAE AR F R Z T TR IR A
FEER AL GO0 | 3 TR AT () 250l A
e, T RENS O H L E R LS RIS O, o R E
PRI, ] L A 3R B 2 — > IR A R Y 4
B, A TS 5IHREV.

MIDD (1) % i g T Bk ZA A BB 5E
HAFFREE R KW HED) T i ke, s {5 B+
AR &, MIDD A5 4 ™ [ % Je =3 1], it b MIDD
FELBFARE 25t 2 v i o FH 7 22 222 R g 4k 3,
X9 B AR B 2 SO 1) & A R R 1) B R )22 R R A
&, LB ARE 250 A, 75 45 R BV A AE, I

IRV SRAREIN W S e 3 ORI e T
BEIUBHH 2509 e , B A0 R LB AR 25 752K

SZ Wk

[ 1] GREENF G, PARK K, BURCKART G J, et al. Methods used for
pediatric dose selection in drug development programs submitted to
the US FDA 2012 -2020 [J]. J Clin Pharmacol, 2021 ,61 (S1) :
S28 - S35.

[2] HEZEHEEERRMA PO . BRG] S 25T & 5
AFE N [EB/OL]. dbxe: [ 524 i M B 8 By 24 it o 3
s, 2020 - 12 - 31 [2021 - 08 — 14 ] . hitp://
www. cde. org. cn/news. do? method = largelnfo&id =
098341fe2a636c47.

[3] FEZRMEEEHRZGEITTC. LR AR YRI5
BRI 2IEN [EB/OL]. dbat. 52 bt B 4 )R 24 ot o
PEH UL, 2016 - 03 - 01 [2021 - 08 — 147 . htp://
www. cde. org. en/zdyz. do?  method = largePage&id =
140700183 el2.

[4] HEZRAMEEEHRBLHFT PO . LIRS )20
FHARTEFEM [ EB/OL]. dUxHT. 52 bl M 48 3 24 it o
Py, 2014 - 07 - 11 [2021 - 08 — 14 ] . htp://
www. cde. org. en/zdyz. do?  method = largePage&id =
f97772e0d0a7¢734.

[ 5] FDA. Consideration for the inclusion of adolescent patients in adult
oncology clinical trials [ EB/OL]. Silver Spring: FDA, 2019 - 03
-13 [2021 -08 —14]. https://www. fda. gov/regulatory — infor-
mation/search — fda — guidance — documents/ considerations — inclu-
sion — adolescent — patients — adult — oncology — clinical — trials.

[6] HEZEAMEEERFMHFT PO . R EESMER L
REARERHOARSE S [ EB/OL]. Jbat. [R5 6 M
JR 2y e L, 2017 - 05 — 18 [2021 — 08 — 14]. http://
www. cde. org. cn/zdyz. do? method =
9efb053e8786h209.

[7] HEZRAHEEERRZ TP . LRSI K 25 B2 0
FHORIEFEN [EB/OL]. Jbx: [ 524 b Wi B 8 R 24 it

largePage&id =

BPE AL, 2020 - 12 - 31 [2021 - 08 - 14 ] . hitp://
www. cde. org. en/zdyz. do?  method = largePage&id =

3293¢52905bac790.

[ 8] MOMPER J D, MULUGETA Y, BURCKART G J. Failed pediatric
drug development trials [ J]. Clin Pharmacol Ther, 2015,98(3) :
245 -251.

[9] HEZZ5mEE SR WAL BRGNS T E R
A$E TN [EB/OL]. dbnt, [F5¢ 2 b B 8 R 24 & 37
ok, 2020 - 12 - 31 [2021 - 08 - 14 ] . http://
www. cde. org. en/zdyz. do?  method = largePage&id =
4954153417 cea.

[10]  EZ2y M EEE HR2MH PG . B SR 3 i L
YT R S HE PRI SE S0 [EB/OL]. Jbxt. M2
W TR 25 5 #2020 — 12 - 01 [2021 - 08 — 14].
http ://www. cde. org. cn/zdyz. do? method = largePage&id =
6d459932¢598599e.

[11] MANOLIS E, MUSUAMBA F T, KARLSSON K E. The European



3198

SR/ SE SR RS P A

H37H 22l

2021 4F 11 H (855 348 1))

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Medicines Agency experience with pediatric dose selection [J]. J
Clin Pharmacol , 2021 ,61(S1) ;S22 — S27.

BI'Y, LIU J, LI L, et al. Role of model — informed drug develop-
ment in pediatric drug development, regulatory evaluation, and la-
beling [J]. J Clin Pharmacol, 2019,59(S1) :S104 - SI11.

FDA. Guidance for industry: exposure — response relationships —
study design, data analysis, and regulatory applications [ EB/OL].
Silver Spring: FDA, 2003 - 05 —05 [2021 =08 - 14 ]. https://
www. fda. gov/regulatory — information/search — fda — guidance —
documents/exposure — response — relationships — study — design —
data — analysis — and — regulatory — applications.

ZHANG Y, WANG Y, KHURANA M, et al. Exposure — response
assessment in pediatric drug development studies submitted to the
US Food and Drug Administration [J] .
2020,108(1) :90 —98.

PELLOCK J M, CARMAN W J, THYAGARAJAN V, et al. Efficacy of

Clin Pharmacol Ther,

antiepileptic drugs in adults predicts in children; A systematic
review [ J]. Neurology, 2012,79(14) .1482 —1489.

SHAILLY M. Quantitative analysis to support full extrapolation of
efficacy in pediatrics for partial onset seizures: FDA — PEACE initi-
ative [ EB/OL]. Silver Spring: FDA, 2016 - 01 - 06 [ 2021 - 08
- 14 ] . https://www. pharmacy. umaryland. edu/media/SOP/
wwwpharmacyumarylandedu/ centers/ cersievents/ pedsextrapolation/
mehrotra — presentation — notes. pdf.

FDA. Drugs for treatment of partial onset seizures: Full extrapola-
tion of efficacy from adults to pediatric patients 2 years of age and
older guidance for industry [ EB/OL]. Silver Spring: FDA, 2019
-09 -06 [2021 —08 - 14]. https://www. fda. gov/regulatory —
information/ search — fda — guidance — documents/drugs — treatment
— partial — onset — seizures — full — extrapolation — efficacy — adults
— pediatric — patients — 2 — years.

FDA. Adalimumab summary review. [ EB/OL]. Silver Spring:
FDA, 2016 =01 —16 [2021 —08 — 14 ]. https://www. accessda-
ta. fda. gov/drugsatfda _ docs/nda/2015/125057 Origl s394 SumR.
pdf. https://www. accessdata. fda. gov/drugsatfda_docs/nda/2015/
125057 Origl s394 SumR. pdf.

EARP J C, MEHROTRA N, PETERS K E, et al. Esomeprazole
FDA approval in children with GERD: Exposure — matching and
exposure — response | J|. J Pediatr Gastroenterol Nutr, 2017, 65
(3):272 -2717.

JOHNSON T N, KE A B. Physiologically based pharmacokinetic
modeling and allometric scaling in pediatric drug development;
Where do we draw the line? [ J]. J Clin Pharmacol, 2021, 61
(S1) :S83 —S93.

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

ZHANG X, YANG Y, GRIMSTEIN M, et al. Application of PBPK
modeling and simulation for regulatory decision making and its im-
pact on US prescribing information: An update on the 2018 —2019
submissions to the US FDA’ s Office of Clinical Pharmacology [ J].
J Clin Pharmacol, 2020 ,60(S1) :S160 — S178.

HEIMBACH T, LIN W, HOURCADE - POTELLERET F, et al.
Physiologically based pharmacokinetic modeling to supplement nilo-
tinib pharmacokinetics and confirm dose selection in pediatric pa-
tients [ J]. J Pharm Sci, 2019,108 (6) :2191 —2198.

FDA. Voxelotor clinical pharmacology review [ EB/OL]. Silver
Spring: FDA, 2019 - 11 - 25 [2021 - 08 - 14 ]. https://
www. accessdata. docs/ndas2019/213137
Origl sO00Multidiscipline. pdf.

FDA. Product development under the animal rule [ EB/OL]. Silver
Spring: FDA, 2015 - 11 - 02 [2021 - 08 - 14 ]. https://

fda. gov/drugsatfda

www. fda. gov/regulatory — information/search — fda — guidance —
documents/product — development — under — animal — rule.
e NREMEE RS TR . 2010 575 ke B A M5 32
TRAR AR (1 5) [EB/OL]. Jbat: i NRILFEEZ S
it J&, 2011 - 04 - 28 [2021 - 08 - 14 ] . htp://
www. stats. gov. en/tjsj/tjgh/rkpegb/ qerkpegh/120110428 _ 30327.
html. .
UEYAMA E, KANEKO M, NARUKAWA M. Pediatric drug deve-
lopment in Japan: A comparison of the current situation and charac-
teristics between Japan and Europe [ J]. Ther Innov Regul Sci,
2020,54 (5) :1152 - 1158.
HUDGINS, BACHO, OLSEN, et al. Pediatric drug information
available at the time of new drug approvals: A cross — sectional
analysis [ J]. Pharmacoepidemiol Drug Saf, 2018 ,27(2) ;161 -
167.
e N RSN e NRBUR . [ 55 B 56 T D& IR 5K 2 il
ST HRIME A [EB/OL]. dbnt. bR ARG E
Je R B, 2012 - 02 - 13 [2021 — 08 — 14 ] . hitp://
www. gov. cn/zwgk/2012 - 02/13/ content_2065197. htm.
VFIBLZL, SKEF, SRR, 45 . BRI EDLRLH 24 Y R R IR K
BORZRTEE [J]. PR RAGEZAAE, 2020, 12 (36)
1760 - 1766.
BI'Y, LIU J, LI F, et al. Model — informed drug development in
pediatric dose selection [ J]. J Clin Pharmacol , 2021 ,61(S1) :S60
- S69.
WANG Y, HUANG S M. Commentary on Fit — For — Purpose
models for regulatory applications [ J]. J Pharm Sci, 2019, 108
(1).:18 -20.

(AN HE HiBIE)



