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Extrapolating in pediatric medicine development of venous thromboembolism:
Clinical investigation strategy and review considerations

LIN lin, WANG Shuigiang, CHEN Ying
Center for Drug Evaluation, National Medical Products Administration, Beijing 100022, China

Abstract: Venous thromboembolism (VTE) is rarer in children than adults. However, the incidence of VTE in children has increased
significantly in recent years. There is a need for treatment protocols with sufficient evidence of efficacy and safety in children. Since
the development of drug for pediatric VTE faces many challenges, extrapolation of adult efficacy data to children based on scientific
analysis could help to reduce unnecessary pediatric clinical trials and promote the development and accessibility of pediatric drugs.
Rivaroxaban is an oral factor Xa inhibitor. Based on the extrapolation of adult data and the support of pediatric clinical data, it has
recently been approved in many countries for the treatment and prevention of pediatric VTE. This article introduces the general
principles of adult data extrapolation and related clinical guidelines abroad, and discusses the extrapolation strategy in pediatric VTE
drug development, in combination with the review case of rivaroxaban, with a view to provide reference for research and evaluation.

Key words: venous thromboembolism; pediatric medicine; extrapolation; clinical investigation; rivaroxaban

bk I A% #2 %€ iE (venous thromboembolism,
VTE) & & & ## Bk Il # & B (deep venous
thrombosis, DVT) Al Jifi # £ (pulmonary embolism,
PE). A VTE I R 590 3 5y , IF ) R BUET- AT
Wi BUE" . VTE 7R JLE PRSI, R0 2%
RNEER 1077 N 1~561, £ A 1 1%~
5%, UTAESK, A HOE LB A AR A IE K L IR R
XTI N FIANZ W RE T 32, JLEE VTE [ K %
BRI 5 AAFE, JLE VTEEHE £
e B IR 3R K, AR D R M 29 90% LA E )

Yris HER: 2022-03-02

VTE JLE &35 7™ 58 [ Bl 75 K R 2 Bls %
PE I A2 HT R A&, 0 B Ik F % (central venous
catheter, CVC) A& i i WL I fa s R 361005 37 A ) LD 22
JUVTE By BB A AN [ T s NI 2D 4, 2 R AEAE
PRI R R, X5 CVC Il H Im I 39 P i ik sl o
ERIKCE N S s A AL ) B BURE IR B D (i
) P A< ok ) 5 T RE XS 12 T 3 Rl sz i e

VTE Hu &t 16 97 1 3= 22 B 38 5 72 7 Bi7 92 4 i3k
J& , BB R kN JE B hE . A B T B 18X L E
VTE Bii6 B AHSCHE B , B A5 F 4 1) JLE VTE ¥R

F—EE A B, L, BT R, R BN FH 2 AR B P L/E. E-mail: linl@cde.org.cn
FRIEES: W B 2, @I, FEAEZ S BORHPTAE . E-mail: cheny@cde.org.cn



+ 1024 -

$F45% FE6H 2022F6 8 ‘ﬁﬁ-#ﬁﬁti Drug Evaluation Research

Vol. 45 No. 6 June 2022

I7 1 Je s A A 2R B T R I R A 2
5~7 d, SR JE A 220 34 H ARAR R 4 7 i R
B AR K S PUR D IR Brdtvayr > SR, 1X 1
HEF = WK 2ok BRI IE B2 27 25080 DA R I R SE
B 22 50, UEHE KPR i PR T4 78 43 1 L B AR
BT RO 22 A RS (RI6 9T 7 RAFEIB ) HE K.
EERIE N N A R SR PIN: WN iR 1]
B VAT, & JLZ VTE I& NOAE I PR & 1) 0T 47 56
W& o RIS YL R FE A | AR 0 1 B I R 5 Xa
), B T RN VTE $dls ST 455 )L # Il R BT
T I SCHF 2021 4F J5 AHARE R « H A o
A H T JLE VTE a7 My 8% . A ci
S48 RN B A0 HE B — f D DU AN AR A DG 4 S 5
), &5 & RV VL P41, 6 )L VTE i BE 24
WK F RN B S0 HE R I R AT K SR 2R AT i, A
WRZR AR P 1R L 225
1 RRABIRSMNE)LER—AREN
W A HE A B 3R R 2 B
J& (Food and Drug Administration, FDA)$& i , ¥5“ 4
SR 78 o 1 P ) R4 RN E s, BRSO LB
NBER BT 3 A2 5 2504 FH A4S, AT DL e A
(A e S HE 2 ) LR AR BB 58 )7 . FDALBK
N2 % 3 J5 (European Medicines Agency , EMA) .
N HH 25 3 W 452 R 9 [ B I 23 (International
Conference  on

Harmonisation of  Technical

Requirements for Registration of Pharmaceuticals for
Human Use, ICH) ¥ & A T SMEAHSCHE R 1.
[ 2017 €E A 1 Kl NI 258008 S 22 LR A B 1Y
BRSSO, o S ) — R U 5 FDA
EMA .ICH #f H 3£ A — £,

FE S AMEBCBEI L 2 R S £ O
FINHE S H AR NG AR BLRE E L B A4 20 N e 4
HME” B 73 S AN ANHEAT SNHE” 3 PR 20, X 2
75 BE NS SN By SR , 7 X LAT P 5 T EEAT R
5K 2 (1) H bR & NAE [R5 99 128 RE AR T SONEAE BN
AL ZE N TA) 5 75 A ABL 5 (2) 25 W ) A4 A 2 i R
R AAERRNALE N R S AL RS 7
W BT AR AS BRI H0 A SR CO A QO BB ARBL, HB 4, 7T
WP E A JLE NI R, i 25 1k ) B 5
[ 25302 (PO B AHr %, WSO TR & AL T
JLENBE G . Bl )5, £ 0 Z IR, R A L
FE MR RLAE RS R 1K) LB N BETT R BE LN k56,
mEIRAF 1% N R B 2 A U R 56 40E 40 58 77
B A R EE A B 3R A BN U S

FECOARAL, (O A AELECHE LA & , 04 PG G
ER)LE NI B PR/ZG A% (PDO RS, LA 7R 1%
ZIAE ) LEE N B IR N 2 85 RUR R &R, FE S NI
AN T 52 AUN 5% R BEAT L o A SRAIE W AT DL AR
D) R FF 401 7 19 71) B 7 A S 1 )L B N BT R i,
RUB IR Z N B 22 & V5, R A, 36 40 e 771
HAEME. R R RN A H &AM A
IT BB B 2% A B4 T T R AT R G )L E B
24P RIS o a0 SR 286 o B3R M5 8 AN 30 HE =2
FECOFNQ) A KA S AE LR 72 A 28 A A
IR EAE R S o P T N PN N
25 PRI
2 EMA XxTF)LEZE VTE 5t £ N 4B

b [ MR R AL E VTE 1 I R BF & 45/ .
EMA 7E 2018 4F A 1 i6 97 ATl VTE 24 )L &
Il PRAJF 90 F 7 5 52 ) (A T 45 ARAE SR & WL BOM
X A HE () B ARG PRAFE R SEmE HEAT 11518, DU il
LA EEEN S .

BT )LE VTE e AL, JLE 5 N VTE I
PR IR 22 AHACh 2 Ak s AEL 0 1 R R0 YR T S SEAS 56 42
FRTRD , AN SRR ACRR 95 AR AL (1) 5 &% 2 A1 PD S48 4 i
NEAEAMEZR L, i 7 B AE ) LE PR — e
JEE BT RORN 22 A A CLFE BN A SR & BEAE (1)
WA H A Can DVT/PE 36 97 AR & O vl LUk 78
JLE R IS5 R, H T B AR B i — 20 SRR L
WA R, T JE T AT R 5 E UG Rk i )L
.

JLE B HE I PK M PD AT g 5 A AH . —
1] > BT IR A AR 7 ThD () AR BE 22 57, )L AT
Ae 7 B AL A 5T = B 5 72 75 2 (body mass index,
BMD K A [ - s N 7 8, DL B AH [F] 140 7K
SR, ST T, LR R I 2R SRR A AR RS (4 K
M SRR LA R LG, 37 2B LRI <6 A
H B L& R G ICHA TR, 2R B il o 4 A=
K MM B PR T (I VI IX R XO KA
RN 172, 78 A 5 i 6~ 12 /> A 38 0, (B 75 A
JLE IR AR L) 15%2

R 48 45 Gt B 7 Cln Sk mR K2 7 I 2O B
AR, T BN 5 ) LEE 2 W) 7] 8 A7 75 PK 2 5 (4
WRSC Rk 2D s ok 2 B PR A1 D B T 4 24 2 S (1)
PD % % , M AN 1 #f 1& 25 3 % (population
pharmacokinetics , pop-PKO 15 %! 1] 52 7o 7% AT 5 Hb il
MILE T TR, B, E0FEFE10LE
PK BIF 5, AR RS B K ) LEE T4, BB 7E 6 5 L |



$F45% FE6H 20225F6 8 %!‘ﬁiﬂ';ﬁti Drug Evaluation Research

Vol. 45 No. 6 June 2022 - 1025 -

F6 %5 UL R LE s 2 pop-PK ALY

KT PD, v] 1 S A8 B At it X 56 P gk AT 9T
DB DA BIF 72 24 10 & 5 %o gk I ) 1) s i 2% g 6 9%
PR EY T FERE SR . SR T 254 B3R
T RN N 2B 3 2 3 2 (physiologically based
pharmacokinetic , PBPKO) £ 8 A ji it )L 25 47 i v &
T ILE . il 5 A L B 3T b, i —
I ZREA . AR PBPK J7 5, &AM i B 41
7 EL 2 4 24 1) B R R S S A ) DL IS B AR B R
fiE , 40 B T3 B SR (0 MR ) 22 S I 24 s U
FE(Co0 ~ I 25 45 3R B (CL0 2R il ZR R
FAUC) EAFAEZ 7« T PK/PD 43 #T  PD #5 i&
W N AE N R R E RS 5

R0 AR R A &, 3k TR AL B4 145
B B S B0 IE L 2 A L 5 N AT B A S
N I B 1 0

TERENF WM B i) )L E VTE 38 o e K
A5 6 L X8 G A A 128 N PR Bt A7 A2 IR HE S TR G, 75
BIL T O 0 R IT RN 2 4 M R I B KPR
J b ) FH M BT A7 L Ath 2 B BIF 5 (R 95 R 2 P F1 PK
W T R B . 7 BR SR HE R IR N
X R o 58 R TIBA I R A 7 B A R 3R A9 A R 097
RRORI 22 2 14 I PRESCHR , [R) I 829G 73 PK/PD #0488 (1 4
o FEF W B UE PERE 0 BT, AR VA T R TR
I B b A7 X or IR B 22, (4% VTE W1 4R A JT W VTE
TR 8 Ak LA R v AU )L (a3 B CVC 1 JLED Y
AR TR -

JLEE R T BT AR 1 32 BT A A s S N
IS AR LR, B R AL BT A VTE 34 (L6 i
AR AR ) , EMA B UCRHI BA T E A4k
B WAL 3R IS AR 1 AT SE AR DVT A PE, ¥6 7 1 18]
RAEWI VTE AR TIBL A RSB TS o RVE IR EE T
WML SRR G A AN S ST DVT (L
P B 454 fE B 38RE D B PE L I 4 4 38 1 il
Sk D K45 45 . )L VTE /)% & VR
5N KR FABL, B A G K H IR I PR A 5% (1 3
JRH I, AR AT RE B AR AR I B I AR 2, R
K LB A KB % i % FE B 2 -18 B A 22 U0
REBREZENESH.

3 FMRIDURIE R AR SEREER 2 A

1 AR Xa PR -7 0 ) 550 R A% 70 B (R 44 < 7R 3 %
Xarelto™) TV 7E E P AR R Z A ONGERE . &% )L
# VTE 167 TR 5 38 E 1 1 R & T H 3
A6 LA, BHE ST A S <182 VIE

JLE T R BIR L 2 R4 25 LA PR ATE 72, A
SF U 1) R A 6% )L B B B A0 I 3 T R, AR
F VA LB S 2 R M A R W PKPD; 1 1
5 FR IR 9T 0T LR B AT 201 R 22 4 1t 1) TR B 9
I 500 4 JLERESZ T 20 1 IRFMRID A 2

PRV PEJL# VTE G R R 7850 R A T A
KA S HE I SRS, LRGN AR T R A A
FUSCRF AN HEAR B DA S IR AE AR 1%

3.1 BIMIMERIE

oG, L RIS BE )L #E VTE B K 14 HER
W, WA LB R R IR B0 5 RN AR AL 2 R
&, ]3R5 5 BN AR T 8. R BE C e E
P AN HE B T N DVT A PE (3697 F TR 2 &
T8 i [F PR 2 A0 UG PR 7T EINSTEIN DVT/PE
ik 1 B\ DVT/PE &3 1 20 mg 5K 1 X 4k 5 1]
TR (9T RORN 22 A4 o )L B 1) 45 24 SR 2 A R 4K
WHELE ) LE R R S M DVT #5220 mg
RER IR 2 8 AR BL, DAIA BT R0RN 22 4 P 5 Rk
L
3.2 ARVEMRIZIFIMERE

A HE R 55 08 PR AN 7 T X 3 A AR 1 gk AT
M. — 5T, BARLEE VTE [ & 9 R A% K 5 ik
N Z 5 H AR5 21 M A2 TR F 1 356 A 5 28 A 3 3ok
T B FLAE Bt 1M R 7 Xa #0041 ¥ A 75 ) L 28 A
RN Z IR E R ZES . 55— 5, BT L 15
I RS 5 N U2 7 Hooe B R 1T 2
P 9 3k RR FNVE T RO A 56 4 A (], DRI ) L 28 AR A
Xof A b B (1) 2 % 0REOK 2R A 75 A AL AE DA B 42 1
JE , s BT JE PK/PD WF AL EAT B0 o 7E RN H L %
o R 7 Xa 09 86 AE M L EE L B R R
8] (prothrombin time, PT) « 7§ 14 i 43 &€ 1ML 7% B i
[A] Cactivated partial thromboplastin time, APTT) /&
IE S (9 ) A% b BIE 7R & A OC I PD FR A%, FE T R (1)L
5T A R B A [ 6 PD i AR o0 A B BR RN K R
S5 RN A B E A 2.

T — I 5 R R R RN 43 A 2 R A R R AR YD
YEFH T )LEE VTE W 2 SN 5% A, SCRE FR AMEIR %
(RIEEST, T T MR 5 PD &5 B B e 7 .

3.3 WESMERIR

55, W R AR, B R H #00E F =R )L E
VTE &35 I e BEATLGT BRI PRI 7T, 3 1F 0L € 571 &
f) A R

T L E B AR R, R N E
2 P 2 A O AT 7R B ) T AR AL AR R



+ 1026 -

$F45% FE6H 2022F6 8 ‘ﬁﬁ-#ﬁﬁtﬁ: Drug Evaluation Research

Vol. 45 No. 6 June 2022

AP PRI N PBPK B Y, B 45 1| {% 70 BE PKAH SGAR
WHE bR A BRI R R B BRI B PR T R L
AR 2 AN A B AR Y )L 3 PBPK RSB, H T T
DL &, FRAE NG RO R B TR A Bh 25 43 s 2
WHRBESZRE 5 JLE W 780 2 o R LA B PKOFEAS , i
F &S84 B L3E L BT 0t 78 i s 7 L R A
popPK A&, ff s | AR 4 A it B A ) ) LB 4G 2 T
FAE NN 20 mg ERE. BT REEE
& T RN 2 A AN D5 T, 12~30 kg ) LEE R
BR2IRE AT 12kg LER AR IREY,
DA 3 S R A% b BIE I 2% VAR R ek v 5 e A M AU
. JLE PKEIEIC B MR, R e A 2y
T3 &0 B A A o B R A 16 4 380 0K B AT 5 52 1 1l SR
WEEAKT, 5N R A 2 .

3 TR Z 1 TR IR PR 55 8 FF Je T I R A 7
i £ i 2 N @ A o 52

KA LR ek RS RA)LE
VTE # % & JF & 7 11 91 I JR WF % EINSTEIN-
JUNIOR™?* 3% J2& 1 30 [5] s 25 o0y  FF T B 4 %
HRBE 9T, 2 A3 4 20 1 BE WL 43 IE 28 R A% 0D JE A b v
PUBEIT V5 (P 2R e N A R K PLRD 4L, 18
500 % &t VTE LB H vFA 7 I = W146I6 97 J5 18 H
AR YD Y T7 S PU I AR LU A HE T V5 A R Fl %2
At BT R SN 3R 9T A 45 R A RE IR
TRV VTE, FIMR I PEA R A % (4/335,1.2%) 1 {E
AR T X B 25 41 (5/165,3.0%) s IRET R SN
AR 1 &2 R M VTE A+ I 6 i J8RE R 4 n 22 7
S & s RV HEAL 1) 2 A 2. (5/335,1.5%) BUE
AR T X IR 250 41 (6/165,3.6%) 3 1 B2 A PE & 5
DR S K HR L+ I PR DG R K H I 2 2% 5,
Vb BELH ) 10 51 )L (3.0%) 1% 8 285 4 20 1) 3 451
JLE(1.9%) KA T FBE 2 W24 mFifk. Ak
HEZH AN X6 B8 2H 5y 5145 1.2% (4/335) F1 4.2% (7/165)
JUE RA G IR 3R a2 A 4 i (F R YEVTE+ K
Hi 1) . EINSTEIN-JUNIOR Hff 58 A FF i v < AR A iE
PEARIE Wi, TEF S Ge vk = A 5, X HIF 9 45 SR 1
T WM T AR VD BE A B B (1) b, DLk
— B XA E SN M. b EINSTEIN-
JUNIOR Hff 78 5 & A 11T 3 Il JR W ¢ EINSTEIN-
DVT/PE ) %88 NFERFAE « 22 4 P AN R0 Bl 45
RN 8. 454 VTE 5% R ANE T R
NETE RN AN LEE (8] 2 AT — @ AHAAPE , L EE AR 1
25780 LA e PK/PD 2% R AR , B A 25 B S R AT
RCEUHE AN L, AT SCHRE R BRI E 45 247 &

1F JLFE VTE A 97 %L

AR ERFE RIS HE R )L I R B 70 45 1 B
7N JLE ) 2 A R E S 2R I RIR YD FE RN %2 42
PERFIE— B0 R R I H A R e et 8. 5
AT AT, 5 R A FRR IR GV E N (CVC-VTE,
I T Pk AR e K S LA TS S R) R D TR 2 XU DAt
WRERE, HTRNMBHILENEEAR,
EMA 23R 75 3@ M E L e 5 1 J8 AR LN B 1) 22 4
BF i,

34 ATHEILEARENE T

IR ybEE)LE VTE I H 75 B ] ARSI A
ITT 3411 PR 9 ¢ EINSTEIN-JUNIOR 48 A\ 9 4] o [E 52
R, E VTE JLEEIREIEE H .

IR 22 7 o i R, AR BEA A AE R I
PRSI PR 25 22 77 1H 1) 22 5% , EINSTEIN-JUNIOR
BfF 50 45 S S 7 o [ LB AR 9T RRORN 22 4 1k 7 T 5 B
N —8. AR PEERE O b, #dE Tk
ADVT.PE. J5 Blid& M Hstia 7, i HEHE S
S HH I o

AR, JLE VTE I K K 2%, V6977 F B
B R RETELEHE AR, B 5
A )Lz N AT RN B8 DL S I R 43 5 A
N A EE wT DL SRR AR IR T ORI e L B
VTE W97 RO 22 4Pk o A b 3% BER & U5 I g b1l
JEREFE, LAt — 38 SRR b BE A T [E L3 VTE
NI 2 A i o] 3R e XURS: PFA
4 TTRRABRBIMNEILENFITERE

—HE LR, &6 VTE (1)L 78 5 A B
b, JLEE VTE B if S Z 5 1IF = S E 38 BiR YT g ¥
B . BT JLE VTE B2 WA DL TT R L 3 Il PR A
FAFAE RS BRIE #E , JLFE VTE 245 00T & 1 I Bk bk
B 5 90 N 0 HE R A 2 55 T L B AR I 9%
L IR BT T L3 VTE B 6 590 (1) 7 >R ik 52 31
HM, Bbr A 2O RPUE G IEAITRILE
VTE I& BAE 1) FF & A A, G 46 FIAR VD BE 38 B
B BAIOR VD HE L2 VP HREER SR B AT E A O
2R W H R R TR N BERE , 5 K S A T 5
FH G, A s N EH ) LB N B A HE S D B
] P Aol ) 3 245 )L B R R A2 e /b, 5 T A
MV )L 2 [ B 22w i RS B b gy N [ R L,
PR )L VTE I& NORE I R A K 42 50 A BR

M EMA $i e A1 10 BELE [E Py Ak o 1 5 451
K& @IS B AT BN T SO AL
& JLEE VTE 35 NE I PRI R — Flm 47 (1) S 1



$F45% FE6H 20225F6 8 %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 45 No. 6 June 2022 - 1027 -

PR P )L 28 5 B U5 2 HELE DG B B FE 3R 4, ek A
WAL LB NFE G PR 7T, TR 1208 250, W A2
I R 2575 3K

MR 48 A1 i — S ) DA K RN« JLE VTE %=
993 5 [F IR 20 BT VTE AN 2 “ 58 A A7 (0 2% A 45
K3 A HET (R SR, T8 BT RSN 1)L E T
SCREFFIGTE MR . BT E , JLE VTE 75505
R ST T 5 BRONAFAE — 8 22 57, (R LA T B 11 2 AR
9o 3 2E H O FEARABL, SR T AR A HE SR 1R I8 T A e
W 502690 B3R 97 I L AR P 22 58 28080 2 &R 7E N
AL o AR, 7 8 Il R 7 3R A5 L B R
PK.PD %4 , 5 B [k P9 PK/PD ¢ R AT LA .
U0 36 R A 2 A, T A ek A 1 T SR R R
Hym, Wow JLEG AR, IRl — PR A =
7£ VTE JLE H s N#FE I RIS IRBE 7L, B 2 sk
A RN 22 A VU, DT B UE A AR 1, L
24 (111 PRAE 50 HE 2 03047 1E SR Ge i 8 15, 97 4K
Hzz 2 PE LS HR AR 5 ARG AR AL, 32 ZE AL S I R
G5 5 S Kt LS ) R AR A L, O L B R
A2 HNERKREE HEANNKES. &
A RN BYE AN B SRR, ST R A L
VTE FI3R fii KU DA, 8 57 58 BEE 3 5%
5 4B

i [E v 8 JLE VTE B I IR BF % $6 B9 EMA A
KAR T LA K L HE G B R 2 56, Tk B Y iR
% . ARSCHEET BN B S 1) — M N, 254 F)
b ¥R )L VTE idi BRE S B AR STt % 4%, X VTE
& RURE AN F 2 HE A HE )L 2 B I PR AT A SR s it
1708, LR Z R 25 it R RV S22 3%
B il A Ml gl I PR BIF R S ek AR A7 1 110 O B 1) 5
PEHLIG 537 3

MBEHRR AL FAREEAEFR

SE Ik

[1] [ e A ok i 4 o> A 55 1M % e & B KR
o, TARDR S PR 2 2 il 2 5 i oL 6 55 2 4
o ] B T oA 2 W 0 [ O 7 2 it e 2 45 il oL 69 T A 2%
PRgx . R T A R UK O R A ZEAE BT VR 5 B (0]
HBpEsEk i, 2018, 98(18): 1383-1388
Expert Committee of Thrombus and Vascular Special
Fund of China Health Promotion Foundation, Pulmonary
Embolism and Pulmonary Vascular Disease Group of
Respiratory Branch of Chinese Medical Association,
Pulmonary Embolism and Pulmonary Vascular Disease

Working Committee of Respiratory Branch of Chinese

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

Medical Association. Prevention and management of
venous thromboembolism in hospital [J]. Natl Med J
China, 2018, 98(18): 1383-1388.
Andrew M, David M, Adams M,
thromboembolic complications (VTE) in children: First
analyses of the Canadian Registry of VTE [J]. Blood,
1994, 83(5): 1251-1257.

van Ommen C H, Heijboer H, Biiller H R, et al. Venous

et al. Venous

thromboembolism in childhood: A prospective two-year
registry in the Netherlands [J]. J Pediatr, 2001, 139(5):
676-681.

Stein PD, Kayali F, Olson R E. Incidence of venous
thromboembolism in infants and children: Data from the
National Hospital Discharge Survey [J]. J Pediatr, 2004,
145(4): 563-565.

Raskob G E, Angchaisuksiri P, Blanco A N, et al.
Thrombosis: a major contributor to global disease burden
[J]. Arterioscler Thromb Vasc Biol, 2014, 34(11): 2363-
2371.

Sandoval J A, Sheehan M P, Stonerock C E, et al.
Incidence, risk factors, and treatment patterns for deep
venous thrombosis in hospitalized children: an increasing
population at risk [J]. J Vasc Surg, 2008, 47(4): 837-843.
Raffini L, Huang Y S, Witmer C, et al. Dramatic increase
in venous thromboembolism in children's hospitals in the
United States from 2001 to 2007 [J]. Pediatrics, 2009, 124
(4): 1001-1008.

Tuckuviene R, Christensen A L, Helgestad J, et al.
Pediatric venous and arterial noncerebral
thromboembolism in Denmark: A nationwide population-
based study [J]. J Pediatr, 2011, 159(4): 663-669.

Setty B A, O'Brien S H, Brien S H, et al. Pediatric venous
thromboembolism in the United States: A tertiary care
complication of chronic diseases [J]. Pediatr Blood
Cancer, 2012, 59(2): 258-264.

Kerlin B A. Current and future management of pediatric
venous thromboembolism [J]. Am J Hematol, 2012, 87
(Suppl 1): S68- S74.

Monagle P, Chan A K C, Goldenberg N A, et al.
Antithrombotic therapy in neonates and children:
Antithrombotic Therapy and Prevention of Thrombosis,
9th ed: American College of Chest Physicians Evidence-
Based Clinical Practice Guidelines [J]. Chest, 2012, 141
(2 Suppl): €737S-e801S.

Monagle P, Cuello C A, Augustine C, et al. American
Society of Hematology 2018 Guidelines for management
of venous thromboembolism: treatment of pediatric
venous thromboembolism [J]. Blood Adv, 2018, 2(22):

3292-3316.



+ 1028 -

$F45% FE6H 2022F6 8 ﬁﬁ-i‘ﬁﬁti, Drug Evaluation Research

Vol. 45 No. 6 June 2022

[13]

[14]

[16]

[17]

[18]

[19]

(20]

FDA. General clinical pharmacology considerations for
pediatric studies for drugs and biological products:
Guidance for industry(Draft Guidance) [EB/OL]. (2014-
12-09) [2022-03-01]. https://www. fda. gov/media/90358/
download.

EMA. Concept paper on extrapolation of efficacy and
safety in medicine development(Final) [EB/OL]. (2013-
03-19) [2022-03-01]. https://www. ema. europa. eu/en/
documents/scientific-guideline/concept-paper-extrapo
lation-efficacy-safety-medicine-development_en.pdf.
EMA. Reflection paper on the use of extrapolation in the
development of medicines for paediatrics(Final) [EB/
OL]. (2018-10-07)[2022-03-01]. https://www.ema.europa.
eu/en/documents/scientific-guideline/adopted-reflection-
paper-use-extrapolation-development-medicines-paediat
rics-revision-1_en.pdf.

ICH. ICH guideline E11A on pediatric extrapolation(Step
2b) [EB/OL]. (2022-04-06) [2022-03-01]. https://www.
ema. europa. eu/en/documents/scientific-guideline/draft-
ich-guideline-e11a-pediatric-extrapolation-step-2b_en.pdf
P 2 24t M A B RS N 2 Bl A LRE AT
() B A 48 5 J&L ] [EB/OL]. (2017-05-18)[2022-03-01].
http://www. cde. org. cn/zdyz. do? method=largePage&id=
9efb053e8786b209.

NMPA.
extrapolating to the pediatric population [EB/OL]. (2017-
05-18) [2022-03-01]. http://www. cde. org. cn/zdyz. do?
method=largePage&id=9efb053e8786b209.

IhHEES, Bk 52, BAEE, & L s N 25U S E R LR
ANBERIBRZR T o P58 (0], S E T 2524 7, 2017,
26(18): 2154-2158.

Sun Y Z, Geng Y, Zhao D H, et al. Guideline on

extrapolation of data from adults to pediatric population

Guidelines  for adult medication data

and relevant evaluation considerations [J]. Chin J New
Drugs, 2017, 26(18): 2154-2158.

EMA/CHMP. Paediatric Addendum on the guidelines on
clinical investigation of medicinal products for the
treatment and prophylaxis of venous thromboembolic
disease [EB/OL]. (2018-11-23) [2022-03-01]. https://
www. ema. europa. eu/en/documents/scientific-guideline/
paediatric - addendum - guidelines- clinical - investigation-
medicinal-products-treatment-prophylaxis_en.pdf.

Male C, Monagle P, Chan A K, et al. Recommendations

[21]

(22]

[24]

(23]

[26]

[27]

for the development of new anticoagulant drugs for
pediatric use: communication from the SSC of the ISTH
[J]. J Thromb Haemost, 2015, 13(3): 481-484.
EMA/CHMP. Guideline on clinical investigation of
medicinal  products for prevention of  venous
thromboembolism (VTE) in nonsurgical patients [EB/
OL]. (2016-10-10)[2022-03-01]. https://www.ema.europa.
eu/en/documents/scientific-guideline/guideline-clinical-
investigation-medicinal-products-prevention-venous-thr-
omboembolism-vte-non_en.pdf.

EMA/CHMP. Guideline on clinical investigation of
medicinal  products for prevention of venous
thromboembolism (VTE) in patients undergoing high
VTE-risk surgery [EB/OL]. (2013-05-30) [2022-03-01].
https://www. ema. europa. eu/en/documents/scientific-
guideline/guideline-clinical-investigation-medicinal-pro-

ducts-prevention-venous-thromboembolism-vte-patients

en.pdf.
EMA/CHMP. Guideline on clinical investigation of
medicinal products for the treatment of venous

thromboembolic disease [EB/OL]. (2016-02-25)[2022-03-
01]. https://www.ema.europa.eu/en/documents/regulatory-
procedural-guideline/guideline-clinical-investigation-med
icinal-products-treatment-venous-thromboembolic-
disease _en.pdf.

EMA. Xarelto Assessment report [EB/OL]. (2021-02-
02) [2022-03-01].

documents/variation-report/xarelto-h-c-944-x-0074-g-

https://www. ema. europa. eu/en/

epar-assessment- report-variation_en.pdf.

Lensing A W A, Male C, Young G, et al. Rivaroxaban
versus standard anticoagulation for acute venous
thromboembolism in  childhood.
EINSTEIN-Jr phase III study [J]. Thromb J, 2018, 16: 34.
Male C, Lensing A W A, Palumbo J S, et al. Rivaroxaban
compared with standard anticoagulants for the treatment
in children: A

trial  [J].

Design of the

of acute venous thromboembolism
randomised, Lancet
Haematol, 2020, 7(1): e18-18e27.

W W, A k. ) LB A I R R A B A R [T]. W PR
HIEIT 24 &, 2020, 18(7): 7-11.

Yang T, Hao B. Prevention and treatment of children with
venous thromboembolism [J]. Clin Med J, 2020, 18(7):

7-11.

controlled, phase 3

[Frtesmit  Firsk]



