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Chemistry, manufacturing and controls regulatory considerations for marketing
authorization application of therapeutic antibody in China
LIU Bo-ning, XU Gang-ling, LUO Jian-hui”
(Center for Drug Evaluation, National Medical Products Administration, Beijing
100038, China)

Abstract: The marketing authorization application is a milestone of drug life
cycle, which indicates a candidate has potential to become a commercial drug. As of
now, there are only 12 domestic therapeutic antibodies approved in China. The
chemistry, manufacturing and controls (CMC) development and evaluation of

monoclonal antibody were more challenging for both industry and authority agency.
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As the result of domestic biopharmaceutical industry development and implement of
priority review system, the marketing authorization application of domestic antibody
biosimilar and imported antibodies had dramatic increased in recent years. Thus, the
CMC evaluation of monoclonal antibody become the important task of biological
product’s marketing authorization registration management. In the article, the CMC
regulatory considerations for marketing authorization application based on author’s
review experience was proposed, in order to accelerate development and registration
of commercial antibody in China.

Key words : monoclonal antibody; marketing authorization application;
chemistry, manufacturing and controls review; pre license inspection; clonality;

quality by design; manufacturing process change

W) FRARE N BT bR S B IR R B ELA kit 257 A3 B RO T b T 4
B 7. TR MIZEER R S VR R ORIEF i BT R DERE . R RE
AP LR, BEERE AT RES RIS s, PARAHR AR (4
BN R TR RAE T 5 B EORBISE) e, k2 1Y
H EWTAPUR LY RN ik BT Gk 1. HUbRR, BT imKR 2
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Table 1 List of approved or marketing authority application of domestic antibody

(https://data.pharmacodia.com)

Drug name

Sponsor

Approval data or
status

Recombinant human tumor necrosis

factor receptor-immunoglobulin fusion

protein for injection
lodine-~(131)-labeled tumor necrosis
therapy chimeric antibody
lodine[**!IJmetuximab injection
Nimotuzumab injection
Recombinant humanized anti-CD25
monoclonal antibody injection
Conbercept ophthalmic injection
Toripalimab injection

Sintilimab injection

Rituximab biosimilar

Camrelizumab
Adalimumab biosimilar

Recombinant anti-VEGF humanized
monoclonal antibody injection
Bevacizumab biosimilar
Recombinant anti-HER2 humanized
monoclonal antibody for injection
Tirelizumab injection

Trastuzumab biosimilar

CP Guojian Pharm
Celgen Biopharma
Zhejiang Hisuan pharmaceutical Co.,Ltd

Shanghai MedipharmBiotechPharmaceutical

Chengdu huasuan group inc., Ltd
Biotech pharma Co., Ltd
CP Guojian Pharm

Kanghong Pharmaceutical

TopAlliance Bioscience Inc.

Innovent Biologics, Inc

Shanghai Henlius Biopharmaceutical Co.,
Ltd/

Innovent Biologics, Inc

Shanghai hengrui pharmaceutical co.,Ltd
Shanghai Henlius Biopharmaceutical Co.,
Ltd Innovent Biologics, Inc

Zhejiang Hisuan pharmaceutical Co., Ltd
Sinoasis Pharmaceuticals, Inc

Qilu Pharmaceutical

Innovent Biologics, Inc

Sansheng Guojian Pharmaceutical (Shanghai)

Co., Lt

BeiGene, Ltd

Shanghai Henlius Biopharmaceutical Co.,
Ltd

2005
2011
2012
2006

2006
2008
2011

2013
2018
2018
2019
Under review

2019
Under review

Under review

Under review
Under review

Under review
Under review

1 B2y _E TR B2 2 PR B A
1.1 REGUEZY) LIS
KIALLR, [ R AMUARZ R R AR % 2280 . [Ebr ERRSE T4 b
RS2 5~7 WA, MERE [ =0tk Bl sy St 12 4
(& L. EFEXR, MEREDARZGD - MRERE, CEAUE 300 Mk
Pt NI R FERY B, 72 i 28 0 56 B AR WA 2 B i 751D i 2
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PUAZIINRIY) . BT XIhEepUiE (R5pii) B G RA%ES
FrEEFZn]. B 2018 EIT4R, KEE EWIAKIZ AT PD-1 HHT CRy S ) 5
Piv AFMARYL, REFIZRADT. B R AERRPIEE) MPUAEDSRLIZy 2
FATL BAACHAT, DUARER T, M2 BRI R RN (R D,
Zh & CEENIGRBY BURHEL 259077 fh 28 70 A w] DAIIE ARORECEE B N TR 25 W)’
A AR HE N A e

BeAh, X Tt EM TR, A ETE SN TR 94 PRSI e
JE R AN 14 BEE RIF GRS /5 25 WIS o PP ). 4532 24
i 3R A I AR B Kt 1 5 S U S IBUR A1, AR B A B0 2 Pk A 1R R S
Ftke HET, CF 48 MRS PR, Fr it L ok i
o (224 Vo [k, ARSRIE A SR 2 ) TR BaEAN s A ]
B B TR

1.2 EMR S B iR _ B BRI F I A RZER

AL 2 TR I AR IR R BB, ikl BT R, AR
Y RIRERE N2 RIE AR o A2 H B I RBAY B 24 22 VP A B B Oy e il i) “ 224
Y7, T AR B BN R A TR R 24 ) L 2 Rf@ S s T4t 6 e
TR T2 NI E Lo e “2 . HROMpTE R B “ 24 (safety). 4l
& Cpurity) #1577 (potency)” [,

BPIGIAETEM A 77 By BOL 25 A0 SO R N A S 1, 5 H R R B B
b, 25 PPO ARG BT T ZRALANIGAIE . o B AT TN 1) &5 05 T P80 H A
T P AR AR =B BURE SR T R, Qe AR R AE R R PRI B R DA A
AR, FRARTEOL T R ER AR B R4 it Ccell pool), {HAERIHR _ETIRY
BN RV S = A, AR A RN SRR BRI RS
T, FH R R E Bl BRI S ARl T, I PRI 2EAT 7 ks S AL 1 L
SHF . M BB BUE T T2 N 5e e AL AL 7 T 2R PERER NS T 2Rk
(Ol pREAT ST, FARIE PR BOW 77 s AR SCARAR (o K0y i S
PR EMSE) AR & B R AT 1D $2 6], AL B BOU o5 R
FASRIIZR AT, R IR B ZOR N A s[RI, BN Se il AR AR AL
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W A IE JTVEFNNTBUT IR . A2 MRS AR, In AR i BUA 25
85 A2 i AR 6 FH 247 1) Jo e s o] BV AT, i o B ) 5 4R A 4 T P A 1P 28 4
P SCFF L B A RO AE . skt R RRR/KIE LS, fEImKiE
HTE IS AR S T 2P BRI SR, 3 AR 7 b TiT I . 58 B4 1T R 36 iE « E4h,
X TP 2 4 A 7 el R B ik 3 v RS ) — ORPERE A S A5 UL, 727 i
AP IR 58 R il R R AR ST AT
1.3 HnPRE PR T 5T S PR T R PR

HAT, N 7R RIRKHZ R, &EPEERITHCH & TR
PRECSE . s A 5 25 5 B 5 (Food and Drug Adminstration, FDA) %
Tt Caccelerated approval pathway) . BLiEiEE (fast track designation)
RpEPEST VL (breakthrough therapy designation) FIfC5E 1 (priority review
designation) 55753, X B A R 2 i AL F5 BAFAE AR A2 I PR 75 SR 2459 34T
P vE; KRPZ5 M) (European Medicines Agency) tH-F20164F @57 1 5 524
PUE H PEAEST (priority medicines) o WIS EERHE, —MAIN T MEST LR H
$1Z5%) (nivolumab. blinatumomab. elotuzumab. pembrolizumab. daratumumab,
&) B AR EDAHRATHAE L, By AEIRIE, RRPR S VERE S 00 S B PR R
TR R T SRPLZAY IR SR VPR AT E, IR IR s VR X PR 21
2R SIF R I THTRIBR, e AU T 2R A B, Bh= 200
ARSI A€ PR 77 BT R A ) T2 A B S HEOR 5 1L12, fE 8PSk
B, IR E IS # VR PIPD- LR P AE M SR A 2 S P AR E L
JIZE Y = AN 69 s oY il WY = v A 3 I w1 e S A B i S P
2 A LT BRAEMANETSHIFER
2.1 PR R E R E NG E R AR

FR A i PRI B B B 24 27 AU 1R B R 96 A2 I R FH 24 1 22 4 1t FLAth 24 240t
FUAEH AT LA “Im RIS IE R 7 A A B B SRAE i AR R) 5 B 5 DL R 28t B i)
FVEAE: SRVEE A A B T R L FREOT R A S I K SR E, O
AR SR ot Bk S BEAT IR AT FE 55 o
2.1.1 SRVEEZH A0 B TE R 14 1 ICH Q5D S5 AH CHR 5 JE N 4 R EKR,
VEJ9 B 24 A 7 ) 20 i 6 Jo 2R 1= — M H 2L Ca single cell progenitor)

o
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B — MR I ] AR AR B v BE A g 2 (monoclonal cell line). 48, Tk
FWA AN “ BN Cclonality) XA RIEL ™ mE TRz —, A
I3t 4y 5 R BB SR A P g B ) R e BE MR DSL, (R, B RE R AN M R T A P 2
Yo A% ) AU SR AR A R B, JF B e e 1 R B 7 i ORAIE 285 W0 R A i e ST
WL ZSRE 8. B, EN A S Bk, A P4 i Z A6 g fE R
H & /DA A TR R (0.5cell/welD) St IAih 7777 (ClonePix®, FACS®) &K fifi {7
e WA i Y M A 0 R

FERVESE By, A5 7E H AR PRBIY B A 7 0 5 v P P A B, i PR S0 A 3 5

RICIFEA A (Fluorescence in situ hybridization) 2073447 SUFIY 77
RURHE DRI . B4 4 :

AN E P S AT 2 P i e e
2.1.2 MRFEEBATA W T2 R SRAE IR 2GR RA L 7 T EAN B, 5ht
i ARG R B — 5 7 Ak A2 7= T 2B, Im PR IATR Bi 4l & H B s sidk A7 77
R R T ZI R . BRAERGUE R TEIT KPR, AR 19G
BB 2 pH BE S ZE A (IgGi<aglyco-1gGi<igGz<lgGa), nivolumab 5
|gGa V. B BT ST S R E BT B R A% pH ELE B K055 T AT 7= i ke 1 T
SR, A RELRUE T AR R AR & Bt E R SO e PR BE TG FE N I P sed,
BE A BT M 3] W)l SR . AR 4 /MY ™ (scale-down model) #EAT 5
ik, T 24 PERF T (process characterization), k1M B A2 7 T 2 b i S d A
SR PRV B b A bR v

T A PR B B ) T2 B E PR 78 ISR 3 HERL R AL T2 RERR AL, IE R
XSG ENTHEAE I A fir . 204G T2 K0/ LBRBE ST T RAE, e R
35 A A0 B TR P 30 e SR FERORL A, T SRR Al TN I S Y R AR B
HOR (—<<10® AMdose). B VESEEAT, B LM RHTZYIAET ML = I B
215 10 #EEA BRI LA T IR, G “HE AT nsER: e s L
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(ACEELR
2.1.3 BCN 7= i A IR R /0 R REAT VR NI 55 e PR U 1) £ CRUE 22 A PE R T2 T
PUAR 21038 5 AT O 32 Js 43 AT R FEE A28 1] o o 25 1 PR TR RE 7 it o 8 FRVR AT 5
ARG 777 ot ot B M PR A AR S A 77 B B S 7 it A O 2% o B ) o AT 7R 4
WHIE Azl e X TR 5l N« mURAR” WS SE T RESGHIE, Wl: G
T etanercept HH T — i # 45 IC o] BLAE B /K t2 3 ( Hydrophobic interaction
chromatography, HIC) b HINAIE N, 30 AE =B BOS A B A Vi P A 5¢ AR
g BT IR ELSL 196G, BT panitumumab 7EIEIER R BN B vk (capillary
electrophoresis, CE) i M I —F U, JEMAE =B B R 1A O¢ i i
FL 44 (1gG2A. 19G2A/B. 19G2B) 1% 5MllvE1); 19G4 AL Hi451 pembrolizumab
N IEEHURTE G, AERCEE X BINGE FURAE (S228P), VENE BT Bud i f44h
PR A FEREAT D R AR IE

PURZES B ok HAAE R Z B 2. Hirscigrh, oGS
MR 7y TR BRI, VRN B BOSR AT BRI Jaidt . BANK 2 HT 7V
SR AT RAE M. T4, FDA X AEMH] & b7 B AT R340
RIL, dRZHpiik (79/80) B 1 AT AR M SE#E T Bt AT & R Fr
H) 5 RRBERUE . BHE S AB M S i AE DG Ak S v S LA S AEBUA L)
2y R R, 8 SR B s X FH 2R Cliquid  chromatography-mass
spectrometry, LC-MS) XfZ5¥HIX LB ABMRAL 25 BT K i 20 e,

BEAL, ATAT B — B A VA R PR A, SR SR B AN 23 B T BT B
UF R AE 7 N R AR, e o 7 HEPH & RO B i Csize-exclusion
chromatography high performance liquid chromatography, SEC-HPLC) H] ¥&#f i€ &=
OISR RN oy AR TR AR S B, W T BRI T bR T B 2B A . (H 3%
JIIEANGERS AR i P BRI A AT PR SR AR . DRI, A EEAIT 5T AT SR A 20 B
.L» (analytical ultracentrifugation, AUC) “& i RIEAT HAM 34, BEeRH SEC-HPLC
AT JTIEEIAIE s I FAS I ORI T R — MR B B BEYE  (light obscuration)
M5, IERMERWORRAE A (microflow imaging), W] [Fi & &€ %
TEANFPRAR ORI AT . X 70 B MRS FUB0RL,  REB8 & FDA X T2 (il 5]
2~10pm FIORL3 BT IR BRI, B P, B 1 F 2 i) ) b 2 pl 2 A
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B 2= VI ) B A0 » A2 BT AR mh 3 I SR AR m] WL R AT 40 78

il e

Sk AL,

C LT RGN R T, B
LK i Mg g s (3 2) B9,

73T AL PRI R S B S 2

Table 2 The common product-related impurities or substances of monoclonal

antibody
Variant type uality control strate
P Example Potential impact Quality 9
(test assay)
Size related . . Extend characterization
. Aggregates Increased immunogenicity .
variants (SEC-HPLC, AUC) orin
release test (SEC-HPLC,
sodium dodecyl
Fragments Maybe has no potency .
sulfate-polyacrylamide gel
electrophoresis (SDS-CE)
Charge related Acid variant
variants (Sialylation,

Sequence related
variants

deamidation, C-terminal
lysine cleavage, high
mannose, thiosulfate,
glycation, etc.)

Main Species (cyclization of
N-terminal Gln to pycoGlu.
removal of the heavy chain
lysine, glycosylation of
Asn297)

Basic variant (C-terminal
lysine, N-terminal Glu,
isomerization of Asp,
succinimide, methionine
oxidation, amidation,
aglycosylation, fragments,
aggregation)

N-terminal leads sequence

Amino acid
mis-incorporation
N-terminal modification
(acetylation, formylation and
pyroglutamylation)
C-terminal modification
(clipping of c-terminal Lys,

Modification in N/C terminal
region have no substantial
effects on antibody structure,
stability and function;
modification in CDR regions
have effect on potency and
stability

Low risk of safety and effect

Increased charge heterogeneity

without impacting safety and
efficacy
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Extend characterization
(isoelectric focusing,
capillary isoelectric
focusing. ion exchange
chromatography (IEX),
LC-MS) or routine release
test (IEX, HIC)

Extend characterization
(LC-MS) or routine release
test (peptide mapping)

Extend characterization
(LC-MS, reverse phase
high-performance liquid
chromatography) or in
release test (IEX)



prolineamidation)

Cysteine-related Decreased antibody thermal o
. . o . ) Extend characterization
variants Free cysteine stability and trigger formation .
(LC-MS, Ellman kit)
of covalent aggregates
Disulfide isoforms (IgG2A/B, May impact potency and Extend characterization
IgG half antibody) specificity of antibody (LC-MS)
Trisulfide bond Low risk of safety and effect

Thioether,D-cysteine,
cysteinylation

Glycosylation N-Glycolylneuraminic acid, . .. L
13 Gal Increased immunogenicity Extend characterization
a-1, .
. (LC-MS) and/or routine
Afucosylation Increased ADCC effect -
. release test (hydrophilic
Galatosylation Increased CDC effect . .
i . S S interaction
High mannose Decreased half-life time in vivo
. . A . chromatography , HIC)
Glycation Generation of acidic species
Other L
. Asndeamidation, Asp L
post-translational . L Decreased affinity and
e isomerization, Met/Trp . ..
modification immunogenicity

. oxidation in CDR region
variants

2.2 IERBRIREMEFTZEE

PURZIPIG R WAL T ARG SR E (BE s 400D,
KL SEA A B FFRE S IR IR T 5718 B 2%
KRG RS . T2 TR A IR SR A RO AR Bokga g 1 . i tr™
AR SO SRR . TR, I PR A T2 AR S VA T B AN )
M

T A FEIR R B AT, KRR PR ZER N 5 i A6 1t
FHER Cclinic phase-appropaited). XJ T IR F I B T 2488, NG
BRSO TG RIS R RS, — MRS 2 /D AT T2 AR TR & —
S Sk o A AT FEARDRIG R FH 24 1 22 Ak s I PR J5 B BOR AR ) T2 T,
FEIE N G RGBT, W TR D T2 AR AT G 25 3 AR S HEAT 4 TH A AT B
VERE ST s 7 b TS I 2R AR S A P SR R B AR AT LR b . BRI, HR
T NGS5 7 it T 3 FEE 573 B XK 45 2 - B 2 A BN () 5 i, SR AR R 3 5
W% I8 2R T 2T @ IO AETE IR AR I F ] (Na 50D, 1EEEMELR
R PRI (IS JFAR 5 SR AT B ik b0 A 5K 1 2 AR B0t

TEARE 2] L NS T 234 T2 MR TR R 2%
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ME N A EVERE U4 . T2 A SR N 78 73 75 HE AR R 3R SRR . it e e
(¥ “RTHCVERIE ST 587, G567 b iU 1y SE A e & BRI Wohr e, B R T2
KN =T AT RRAE, Wi palivizumab I AR EHE H AR P2 B A - 2000, Rk AeAE
PR ORISR (500L. 10000L) AN ™4, 222 a) FLPERT 7838 I X A2 5 ) 1
77 SRR A AT, SRR AR A 1 25 A R PN (R) R D s A AR, ST
gerb, [ A SESIG R IR T 20 T 2T . S45EFT R AT A

T He
XY 5 1

{5 2ms S AR

WK VO AL T2 B 2 BROKIE BE JHEAT FEVEAL,  ASCRRAIL TR i B2

AR T ARG, B AF VPN AR W0 22 S oA 2 DUIE A L B AT
M, ik B EE A ARG IR R RIS (A0, itk 2530755 HuRdkiT 4R
A HT. Wi: moxetumomabpasudotox AEFF4NAE. K S4ifL T2, #l54b 7%
B siltuximab 4 52238 (SP2/0 2| CHO); canakinumab 7f| 24 i 2e3e (iR+
W BITARE D M ZERA A E SR (FIEN AR AZREE), LR TEY
T 25 AR B AR P A5 2 TR0 E B = T T LG O 2 I AR R 4 S B8,

2.3 485EE (EMRERE) 5 (HESeEiE)

UE CEMBEARE) 5 (G Sk i) & 4EYH] BT 218 a1
HIRIEAESR, 2 8 5 WA T AL 77 DU 2 A 1 5 M R AR SO R 3
AL E IS, Righ G BT L2 i skns, % CEWsl A= T 215
IO K 2 S AR DG SRR, X RS R i A T AT
AR o

R R B AR AR F AV L AR BERAEA S 1)

CRIE. 5. WAEAmE . R MR sl . REERME. 45810,
S WSChR AR AN SR IR Canid PR & Jo ERoba o ) PR EE S [ 485 i R R R Ak
AR TERIRIGET i R A= TEVERERE ) W iR AR e, AR
VBORN bt AT AR b AT BE R PR AE TE « Jo S AR E USRS O () A& 3
UIE o

TN E S TS AR, . B3R TR, pH
B, W SREHR EUEFD b, mRRFRE A (BRAERZO . RAMNER T
el (RS . SR SMER TR S8 Ak T U B BT A i k)
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KIS EMREEEE BE EHE ar AR S RS s R D T i BRI S
Wi RV C L B RN S U« 2 8 5 ) s B A5 B . HAT, A R 5
AR T (re-process) HIMED, EIRTHHLN A& BRE T FRE I E TP, HIFSLk
H [ BT 24 e M A A P e i A7 A 20 R ROTR S RE S R R BB O o IR TR
7 T 2mr e A e AN T S A S ) R A 1, AR R R0 2857 i (1 B A B T
Pk Rk, WNAE T ZMARHT “TR#” TRRHHT M RE, B “RHt” fiE R
WS HIFINFFEBAThRUESL, “TRBHL” T L ESE (BHERE . HiRmaD.
PRI CREWRES) M7 IE, BOR TR 775 I E 2k
Bl T s . tehh, BT 3RE B B BT A 7 T A AR AE
BORZER, HHIENKHZ 71, 284S AN TN, NAESE FUAE Ho AN ]
PR AE PR (BT 2D BT A
3 E Ayt BB B 2 20 A B B I R
B AL T VRS ol b A A AR BRI, BN AE B TR A
R B RIS T TR, DL AV S 38 4 5 0 MTii I8t 5 /8 A%, 787 i A
PRGN 2 LR R 7 SR e L 2R M ER A R, TERUEA
7895, WA SR Z A2 P gk e A0, 7 bl e T2 g I T
3.1 RN I EH R ESREWAATS
Har, EADEHFER A EIH T %11 (quality by design, QbD) B & 45
T LIRS RER T, K% KA F 25T B S0 K K Btk 2454
(obinutuzumab. atezolizumab %5) CLZ 4% FDA #itifE LB+, QbD BL& 15 4k
A I R A F AL ) F0AH 5% 2 56 20 56 1 7 7 it B0 O 8 ot & )& 1% Ceritical quality
attribute) 137, SRR G NS R0 A 7 T2 AT 78RR MR T, AR X 7 T
PR M R B A S S BRRE ) S UL TE AR IR b 5N Beit#7 1A] (design
space definition) B2 CBI: it = E N T ESHBNAE T L2 E k) B,
an: K H Spintubel3lal /N1 A= Py e B 5 VOWE RS AR /MBS, XAl IR L E S
A A E RS LA AR 7 2R T O o 1 P Al i I R 56 301 )
Wiksh = T 2R EWE T, LIRS AR T ZH “IERErN” R, sh=
AP LZR B RAER], S SET MR AR EEA . Pk
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wh, [ R B 2 W E SR R AR T 2 A R B, R B IROK 5 A AL EE
R EEA L, SR B TCIE LA . o F A I SR e vk Al A 0 A
Ao

RGO, E A A BRI ZY) 5 8k DR AR
HNZERE . BT T2 2 N S R 7 VR AR G, A A bk A D A
R AT S, BEHEES ARG AR & I H 252 S ST A e, VPSR,
E AR 1 BB 2 E R AET o & &R T 0.1% %5 AR 7T Chnis.
S| B MRS O I A% LA 3 AT T E SIINE o BT A v R R A
SEC/IEX/HIC &5t 1% T Btk 32 e A2 AR kAT IR BE 4], JoHZ& HIC
V2T A AR A P AR A Ve S B )« TR P T 28 ot P 32 4 5 R T BORI A3 BT
TERTRR, AU DT s ROEAT R O . Rt (BREEMAARD W TT 4 SR BT RS
HERRE, B AK v RAE T2 MR BB Mg N R 4% s tbah, B AT A 4
A& BT A2, HAE 3 ik B I e TR RS R A R LA
BRE, LRSI R AR TE . 735h, B R AL VERAE A7
FEANATHIAS VG ) 10 R, P e o s ) RS 0 7 ¥ AR AT W A B BRAIE s i
ROPEIUE AN B 52 20, T AR A R (0 S itk o WER I RS2 I YRR
PESEEAT IR s € = PR AR BR A 2 R B e e i) Oy sl , A Rk s R
G IE AR E YRR AR VE FH & SRS, LI P R A A 2 U S TV
FRABAEATE 5, LE P IS E 3 kP 1 S AL BT AR 58 AN & o =
bk, RS A%, desh, JEE A SFIEIEE CE AT A G SDS 4%
B RS it BN NI 2 T f 1y B 1] (] B 2 S I R 45 SR, 5 5088 e 2 i
Wz, it MBIk T — A E

s i) e g iz B PE K BRI AR 8 R T R B 2 AR R kAT, il
(35°C). iy pH fH. S GRS Fbith CEERED 2. Zorikaidtn
MR S A AR 4 BERIR R T, T2 et ARSIz
W, e (R ARIEE DA S B R SR AR R SR, B AR AE 2 A B I
BEE A o DRI L FCADUE (3 A R FH SRR AR DG 28 S g AT 4. (2, H
AT ] PN I AR 2 W 36 A B 1) 2R T Ji o bl B AR S B 7

DAb T2 AN T A JE SO 30T R L 2R AN 7 i B, R S
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L T AR E MM anE Ak b B R Bt i R 3 b #EAT L ZRiE, &
A LTINS TR ity ) SR 2 T KRR A 1 5 PR SIEAE T, 1 [ AR
MV ARFE RS S5 i s FEAT 3 MEEL 2 10 #HUA T Z0UE, SRR T2 LA i
A7 b o AR A 7S A
3.2 =Bt A B 2 5% 1Y i) R

=425 5 BT Ri Bl & (pre-approved inspection, PAD FEET R4;
K (system-based) FIXGE HE (risk-management) A%, % & fe b al 45 &

AT I A SREATR A, — AR BT S E AR S . A PALIERE
HE S “NKRRG” JRERR. | HER&RG. BEMERG. &7 RE.
AR EIRERG. LR EEH RS M =RoR” ERIEMRE. ARFEISid
) Bzt e,

FERE, 258 o AR A U 25 58 IR P 5, A% A
B OHA LR N G =T R L 2T F LA AT DA, [FE 4
B 285 Ao 2 Ak 4 B SRV A1) 70077 it 58 o £ 245 R SE I A B BEATVE AR 56
WEE . B PAL I RE Y, @ S E L T2 5 R T2 — 8k, A7 R4,
FREHARG. RREPEH RS, SRR RS EEE. b HAkE
FAE M RIUAR 2590 2 9t S B AV T, F AR AR T 24 il B0 2 7 o A PR
RERZ LA 4G E IR A S, @UCHIEANESOGERL T 7. Om
577 R R AR P B VPAT, A K80 L R 2R A P P L AR X5 s @ A
TZWMAEYI RS OREE. JFAPR, T2 RS, JUHRHIRA ™ TR
ToB PRBE s QX TE RS 75 . G2 e i) A S v A7 S5 A0 A — IR RE AL, B
454 T2 LBt AT WS v-Al 5 T A A VERT 78, $RALR AR BV BT TR 4l
[43.44]

3.3 = b JE TR E Rt T W0k

—REBBAY LG, N TYORRE BRI S ROV E R T
AT (K315 0. 0. infliximab _E17 5 ©4 K42 1 50 IR EERANFRIH T2
B, R TR EREGERNAR, LE FDA 75704 M prior approval
supplement (PAS). CBE-0/CBE-30 FI4FEE#i % (annual report) “5iE47 4 2RI,
HPRSE B, WA R E N RSN, 7R 800 B RS AN AT ELET 7T
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MIRTEE T, AT AT A8 T I B2 3810 B 70 45 SR S Ry b v B B R AR T . S b
i R B RS v S AT 22, AR N GA H AT BT B T2 S PR N 2
AR FRIE . UL, e r=2e5), SR RIS b a2 ot 7
HRIEFENY) S ICH QBE BEAT WU PPAL J5 T 70 70 I o] LU MR 7T, i BB 4%
REAN TS FE HEATVE AR

YR E WA Bl PUiAR) TEARERLE, Bk T2 E FFRENE.
BEFRRETIOR) 25 G BU™ i B HELAT e oV« B R AGBA 55 R R P o2 T
WA TZE AR (R B O UARE DD )i 38 ) ) 22 50 o508 T ZAH R A% B ik
B R BRACR o X T2 T 24 B a2 K A2 75 i 22 LT IOIE, NS S K
W L2 RS BN R 75 R A S AT s e, PR e, [ SR
EAZY ENE, BRI MR T2 ol AN SR I R
G AP E SO R TR e, A TEX T MR (15 i
M. 75 E DNA %) MJERRAES), DI FRIEZA I SB R A S E RS . =W
TR

Rl e Z4a 002, EER s S pUAE MR Jy b= i BT RERE, SR
BN T2 (5000) HEATFEM B 4l. 72 b BT A R T R A B, A
I 1] P H T 2 AR T K77 B o P R RS IS N A b li e T2 AR —
B, — 5T, AR R A P T2 BRI AR IR B AT e
DT, FE TSR RN R AR AR, B A B A G BT, o
BT B B b AR A A AT LU g sobr vt o SR SEER R, AR IR
WEA LR, AR SRS 2 T LA F R, 28, RER
FEARIR R 1 )5 A 7 2R AR B A o « 4l T o038 s W B 25 B KT PR SRE A1
H T = R SR R Ak 7= 5 5 2 25080, L T2 A B S 5 A T LT
0 T AR KB AR
4 518

HAl, REFUAEDAZE & PD-1 g b O R RE R PR T T2
EENREN, BERe T BRI E N AT Lt (R 3. HiE, 5
AhPENL R R BIRAH ELATI AR 22 BE B B . 2018 SE BRI A 41AT 10 2590+ s
239y 9 8 Ao W infliximab H 1998 4/ LK, 24 RitA ™ 7iL 1.514
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SCHIR], W2 TS BRI 300 3 B E MR T R . AR HIE AL Pl AR
Al S7 BT 2 7 il A i R R A AR PR A &R, L S EORER
(16~24 J&). MBI 5 KM (16~20 &), iR REAT (8~9 ). %hT5
HFI e (5~7 D, BB S5REHMIT (8~9 ). fiNEiat (4~6 ) IR,
SHIE 250 MG H o BEAk, infliximab b5 J5 KRS W8 5 e Ja fbHE T A 14
R LEARE, KRR 2 T 7 i e A gE R e SRS BT« ERSE
SR GPIAAELE, — Oy, FE R ST R A A P BE AR SZ IR L T
DR MR EU R ER ., EOEERR, AR T B AR o
EEHMSANEN, EHARAE, H—Jrm, WEIN T ETERES
JIWAE R ok . ERAEHC T, [ A 24 5 S PEATLAS 0T £ 25 BR 56 Rk 18 500) - Bt
LRI E L, 256 ENAT IR R IR 5 IR F 25 7 SR R T EOR VAN, K iik
A= P et M LT R PR — A B R

Table 3 The pricecomparison of imported or domestic antibody drug in China market

Drug name Sponsor Approved indication in China Dose/price (RMB)
Nivolumab Bristol-MyersSquibb Advanced non-small cell lung cancer 100mg/9260
Pembrolizumab  Merck & Co Inc Metastatic malignant melanoma 100mg/17918
Toripalimab Shanghai Junshi Bioscience Melanoma 240mg/7200
Sintilimab Innovent Biologics Co. Ltd Refractory classic Hodgkin's lymphoma 100mg/7839
Camrelizumab JiangsuHengruiMedicine Advanced solid tumor 100mg/7838
Rituximab Roche Non-hodgkin lymphoma 100mg/2418
Rituximab Shanghai Henlius Non-hodgkin lymphoma; follicular 100mg/1648
biosimilar Biopharmaceutical Co., Ltd lymphoma; diffuse large B-cell lymphma
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