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Abstract This study aimed to evaluate the bioequivalence of CMAB008 (trade name: Reminton®), the
first domestically developed infliximab biosimilar in China, following post-approval manufacturing process
changes. To directly assess the impact of process change and mitigate potential quality drift risks associat-
ed with biosimilar modifications, a randomized, double-blind, parallel-controlled clinical trial was designed
with the originator product Remicade® as the reference. A total of 90 healthy Chinese male participants
were enrolled and randomly assigned (1:1) to receive a single intravenous infusion of either 5 mg/kg of the
post-change CMABO0OS or the originator infliximab. The results demonstrated that the 90% confidence
intervals for the geometric mean ratios of the primary pharmacokinetic parameters AUC, .., AUC,_,, and
Ciux for the post-change CMABO0S were 83. 11% ~103. 32%, 83. 64%~102. 92%, and 88. 73% ~100. 19%,
respectively, all falling within the bioequivalence range of 80. 00% ~125. 00%. The incidence of adverse
events, anti-drug antibodies or neutralizing antibodies showed no significant differences between the
groups. These findings indicate that the post-change CMABOOS is bioequivalent to the originator inflix-
imab in healthy Chinese male participants, with similar safety and immunogenicity profiles, thereby provi-
ding critical clinical evidence supporting the rationality of the manufacturing process change and the con-
sistent quality of the biosimilar product.

Keywords infliximab, bioequivalence, healthy participants, pharmacokinetics, process change, biosimilar
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Fig. 1 Flowchart of subject distribution
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Tab. 1 Trial completion status for all randomized subjects

WiH KA N=45 XA N=45) A (N=90)
SERER N () 43 (95.6) 43 (95.6) 86 (95.6)
IR P RIR N () 2 (4. 4) 2 (4. 4) 4 (4. 4)
RIS g R B2 IR AR AR A AR HE AT HEBR bR 0 0 0
PRy e R R A, A5 R 0 0 0
FZARE ARSI T IO PRI FT FLAT3R 0 0 0
AR MR 22 AN R B e it T 25 ORI A A I 30 i 5 R 7 0 0 0
WEFE 3 FIWTAS T ARSI T GG PR 22 1 HABIE B (V0 1022 102.2) 2(2.2)
K () 102.2) 1(2.2) 2(2.2)
HoAtJ A 0 0 0

F 2 AOZRHE(FAS)
Tab. 2 Demographic characteristics (FAS)

Item Treatment(N =44) Control(N =44)
Ethnic(han/else) 43/1 42/2
Age (year,mean=+SD) 30.1 (6.03) 29.5 (5.98)
Height (cm,mean®SD) 168. 74 (5. 955) 170. 64 (5.113)
Weight (kg, mean+SD) 63.98 (7. 213) 66. 35 (6.497)
BMI (kg/m?, mean=SD) 22.45 (2.070) 22,78 (1.874)

Ve BMI=ZER A E (F30) / 6B i CRO® F b S mh U o R B i A 1 K 40 24 i B — U B DA 4
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55 DR AE 25 A A R T P AR A S B s BEAR U 25430 T Ak . PR OGS 1 40 AR AR
(t1/,+29 298 h vs 304 h) JFFER(CL, £ 12. 32 mL/h vs 12, 10 mL/h) ZEWM RV 2] 4 943 mL vs
5 080 mL)7EPIAL [H] JCI PR i 2 25 5 (3R 3) . I 24 A [l il 4R (&1 2, 3) Je 32 %2 PK SHnAR R B (B O B
W R T AL IR B & B SR AR, DR B S5 T bR 3 Ty 2 BRARL . AR A AR 0o R
¥r s AUC, .. s AUC,  Fl C,... B GMR 1 90% CI 435I 88. 116 ~103. 322, 88. 64 % ~102. 92% il 88.
73%~100. 19% , Y58 2 I8 AETRERY 80. 00 % ~125. 00 % 534G FE I (36 3, 18 4), X —&5 B0 A e A 7
T AR 2 CMABOOS FE AR 4 B ZR R AR B 5 o e, W A AR A Akt . X AR e 1t
RS T30 PRI T 458 — 30, 55 1 B b A3 I R VG Bt A W 25400 24 19 e XA 9 45 SRAR A5

x3 HRIAFESEICE (PKPS)

Tab.3 Summary of pharmacokinetic parameters( PKPS)

PK parameter(unit) Treatment(N =44) Control(N =44)
AUC,_ .. (h* ng/mL,mean=+SD) 27 450 321. 21(6 989 855. 254) 28 415 466. 32(5 720 174. 595)
AUC,_, (h* ng/mL,mean=+SD) 26 651 222. 93(6 494 869. 687) 27 557 628.22(5 076 984. 970)

C,.ox (ng/mlL.mean+SD) 122 763. 64(22 990. 009) 129 481. 82(20 403. 389)

T, (h,mean+SD) 3.71(0. 678) 3. 49(0. 836)

CL (mL/h,mean=*SD) 12. 32(3.096) 12.10(2. 488)
¢y, (hymean4=SD) 298.10(110. 854) 304. 44(90. 672)

V(mL,mean=®SD) 4 942, 57(1 470.017) 5079.93(1092. 130)

Az (1/h,mean®SD) 0. 002 8(0.0017) 0. 002 5(0. 0009)
AUC_%Extrap (% ,mean=SD) 2.60(2. 360) 2.70(2.329)
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Fig.2 Mean serum drug concentration-time profiles at all sampling points (Linear and semi-logarithmic scales) (PKCS)
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Fig.3 Mean serum concentration-time profiles on Day 1 after infusion (Linear and semi-logarithmic) (PKCS)

R4 R ADAREHENAKI HFESEILE (PKPS)
Tab, 4 Summary of pharmacokinetic parameters grouped by ADA status (PKPS)
e X R 21 it
PK &% geithE
ADA BPE(N=3) ADA FHME(N=4D ADARIH(N=8) ADA fHI:(N=36) ADABIt:(N=11) ADA BHH:N=77)
AUC, .. 32 066 675. 21 27112 539. 21 33 931 491. 92 27 189 682. 85 33 422 905. 55 27 148 606. 37
Mean (SD)
/(heng*mL™ D (7956 126.798) (6 902 331.571) (5 203 082.859) (5 126 872.223) (5689 391.610) (6 097 637.570)
AUC,—, M ( 30 094 342. 45 26 399 287. 36 32193 219. 95 26 527 496. 72 31 620 798. 81 26 459 229. 40
ean (SD)
/(heng+smL™") (8017 792.073) (6 417 058.825) (4 367 142.110) (4 674 377.070) (5 212 341.371) (5 633 784. 233)

m AX.

T,/h

CL/mL+h !

t12/h

V4/mL

Az/1+h !

AUC/%

/(ng » mL™1) Mean (SD)

Mean (SD)

Mean (SD)

Mean (SD)

Mean (SD)

Mean (SD)

Mean (SD)

123 481. 82 126 500. 00

(13 763. 489)

126 000. 00 130 255. 56

(11 212. 238)

116 766. 67 123 202. 44

(20 351.003) (22 837.815)

(23 336. 200) (21 975. 499)

3.40 (1. 046) 3.73 (0.657) 3.30 (0.964) 3.54 (0.814) 3.33 (0.933) 3.64 (0.736)
10.59 (2.941)  12.45 (3.104) 9.78 (1. 71D) 12.62 (2.347)  10.00 (1.981)  12.53 (2.759)
379. 16 292.17 384.51 286. 65 383. 05 289.59
(117. 714 (109. 493) (55.954) (87.654) (70.492) (99. 277)

5 658. 10 4 890. 22 5 358. 28 5 018. 08 5 440. 05 4 950. 00
(1 957.459) (1 445.763) (876.031) (1 135. 889) (1 150. 279 (1303. 241
0.002 0 0.002 9 0.001 8 0.002 7 0.001 9 0.002 8
(0. 000 7) (0. 001 8 (0. 000 3) (0. 000 9) (0. 000 (0. 001 4)
6.42 (1.695) 2.32 (2.162) 4. 89 (1.952) 2.22 (2.13D) 5.31 (1.936) 2.27 (2.137)
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2.3 RAEVEEH

BEAMEAIHTAE (SS. N =88) (UL im , T. 278 B 5 CMABO0S 7Ef@ i B 1S 5 & b £ B R 02e 4
YRR A2 2 A& R 2z e VERRAE SR 25 A0 L. P41 EAA TEAE &4 R 300 GRE 4] 56. 8% vs X HE4]
65.9%), H KR ZHN 1~2 P EFMGR 6) . AR FMERA 8, FBEE D PR ERA T 5, ZA
S I UL A48 35 v R e P 4 BTG 3X 5 TINF-o 410030 04 £ 01 25 B0 22 1 ) B [R1 28 72 b e 2 MR AR A
FHAF LR S A (0 BRI GE B .COVID-1D) fE A & 4E , XK S B H 5 R, X IR RS
1 SAE K 1 B2 B RN » o 4 VAL SR 25l REJC oG sk AT 2R M. (ELASHE 02 i 4 (2
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Fig. 4 Box plots comparing key pharmacokinetic parameters between the test and control groups (PKPS)
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RS & NALKRSHENGR I N FSHILE (PKPS)
Tab, 5 Summary of pharmacokinetic parameters grouped by NAb status (PKPS)

) N ekl X HEZH &it
PK 34 SN T
NAb BPE(N=38) NAb FF:(N=6) NAb FH:(N=3%) NAb FHH:(N=6) NAb FH:(N=77) NAb FHIH(N=11)
AUC,_ .. Mean (D) 28 838 635.36 18 657 664.91 29 076 712.50 23 257 746.08 28 959 219.89 20 748 610. 90
ean (SD
/hengeml! (6 480 749.462) (1 399 031.177) (5 725 942.866) (1 660 576.655) (6 070 830.980) (2 802 278.149)
AUC,_, Mean (Shy) 27 926 263.18 18575 968.01 28 123 630.35 23 142 811.62 28 026 228.37 20 651 806. 01
ean (SD
/hengeml™! (6 044 116.005) (1 355 556.528) (5 096 891.314) (1 676 002.527) (5 548 333.903) (2 780 355.561)

124 918. 42 109 116. 67 129 517.95 129 200. 00 127 248. 05
C

max

/ng * mL~! Mean (SD)
(23 963. 800) (6 092. 755) (20 597. 379) (21 087.911) (22 294, 828)

T ,x/h Mean (SD) 3. 66 (0.720) 4. 00 (0.002) 3.52 (0. 820) 3.25 (1.022) 3.59 (0.770)

CL/mL+h ' Mean (SD) 11.68 (2.666) 16.36 (2.683) 11.72 (2.324) 15.11 (1.571)  11.70 (2.482)

321.93 147. 19 320. 40 179. 96 321.16

ty,/h Mean (SD)

(95.451) (81.331) (81. 460) (59.058) (88.057)

5 205. 32 3 278.49 5 229. 90 3 910. 20 5217.77
V,/mL Mean (SD)

(1 313.971) (1 400. 086) (994. 11D (1 226. 370) (1 155. 346)

0.002 4 0.005 9 0.002 3 0.004 1 0.002 3
Az/h! Mean (SD)

(0. 000 8 (0. 002 9) (0. 000 6) (0.001 D (0. 000 7

AUC/% Mean (SD) 2. 94 (2. 355) 0.42 (0.531) 2.98 (2.323) 0. 50 (0. 443) 2.97 (2.324)

118 245. 45
(17 505. 506)

3.66 (0.755)

15.79 (2.239)
162. 08
(70.678)

3 565. 63
(1 300.211)
0.005 1
(0.002 4)
0.46 (0.470)

&6 FREMDL(SS)

Tab. 6 Summary of adverse events (SS)

KA (N =14) X RAL (N =44)

o il % KR/ N R % KHR/ %
AR 41 25 56. 8 56 29 65.9
JiifT TEAE 4 25 56. 8 56 29 65.9
SAE 0 0 0.0 1 1 2.3
i SR 0 0 0.0 1 1 2.3
JEERREIONA/NT 3 1 TEAE 0 0 0.0 3 3 6.8
SE Yl TEAE 0 0 0.0 0 0 0.0
FHEGR LA TEAE 0 0 0.0 0 0 0.0
FHIET-H TEAE 0 0 0.0 0 0 0.0
SREURIF ) TEAE 9 8 18.2 15 8 18.2
Jifi TRAE 24 17 38.6 35 22 50. 0
ZiPIHAKHY SAE 0 0 0.0 0 0 0.0
JEEREEEGUIA/NT 3 1) TRAE 0 0 0.0 2 2 4.5
SEAY P W TRAE 0 0 0.0 0 0 0.0
FEGR LA TRAE 0 0 0.0 0 0 0.0
FHFET-M TRAE 0 0 0.0 0 0 0.0
REURYT RGN TRAE 6 6 13.6 6 5 11.4

3 4
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PERAN PG ETE Y LU Z5 CMABO0S #9253 Jg 27 & e R e R v AU . BIFFE 45 2R o, B )
CMABO008 55 it 245 BAT AR W A2t HL 22 et S g I PRI w8 BE A DL L Dz oG B 20 )™ T 2 A8 A B
Lo it B ) — B AR A T OCHR I PRAIES .

B A SRR BIRIE . BRSNS AUC, ., » AUC, -, Ml Co JUTEIEL LY 9020 B AR
DX [E] 14 5€ 4294 7E 80. 0020 ~125. 00 %6 i B AF AL N o T 4 52 18 10 I 24 ok 32 - i) ot 2 v B o 5, B
I EBRANEBRR A B LR I 0 PR 825 25 5. RIVEEAE AT &5 I RS2 PR i ADA FHESZ
I AL P2 1 2 5 B SR R R AL R W] T AR R 5 R 25 W A N Ak A5 A ks

LA TERHES 2y 5 B0, AR I Rk R A A8 S U A A AR R S22 — 3 PR Y 5
WA AR A SR AN L AT B S P LR T B L 5 TNF-o I 590 ) 2 M 25 BRAE HIARAT . R
B T 27 5] ABHI G 2R S, HAET 5 CMABO0S 41K 45 45 ™ A K S sl 7 S5O0 » S i R 4
FRTIRS 3244 o

FBEIEPERFEARML. DI ZIE ADA 5 NAD BB R K& S SRR BA M RIE . X R E TS
F8 A 7= T SRR i ) B B S 7 A A T PR T SRS

25 b ARBR ST AT R S 0T Sk R BEAIESE T A TR Y CMABO08 5 JEAF & S A1) 4 .
PUAEAE R [ 55 152 103 ok B AR W 25580 HEA RN 22 Vb 5 S B vkl . X — 2RO LE R U2y
TEAE A R N St OGS T A BRI T LSS IR AR W PR 18 B 7 i - ST 24 5 S R AR5 i PRAH B
P X P R [ B RS R AT R BRI T PR B BN L AR T AR B At — T R AR Sk
PERTSE . LA AR IR I T iR

%z % X W

[1] Luo H. Global burden and cross-country inequalities in six major immune-mediated inflammatory diseases from 1990 to 2021 a systemic
analysis of the Global Burden of Disease Study 2021[J]. Autoimmunity Reviews, 2024, 23(10):103639.

[2] HuangM Y, MaZL, Luo X, et al. Epidemiological assessment of six major immune-mediated inflammatory diseases based on the Glob-
al Burden of Disease Study 2021 analyses of age-standardized incidence, prevalence, mortality, and disability-adjusted life years[ J]. Jour-
nal of Translational Autoimmunity, 2025, 11:100330.

[3] 2R EFRPEIEARLCEAE R RIBCT R ] A PR, 2020, 15(20):3160-3168.

[4] Jiang N, Li Q, Li H B, et al. Chinese registry of rheumatoid arthritis (CREDIT) V: sex impacts rheumatoid arthritis in Chinese patients
[J1. Chinese Medical Journal,2022,135(18):2210-2217.

[5] YuZQ, Ruan G C, Bai X Y, et al. Growing burden of inflammatory bowel disease in China: findings from the Global Burden of Disease
Study 2021 and predictions to 2035[J]. Chinese Medical Journal, 2024,137(23). 2851-2859.

[6] QiuY, Ren W, LiuY, et al. Disease burden of inflammatory bowel disease in China from 1990 to 2017 ; findings from the Global Burden
of Diseases Study 2017[J]. EClinicalMedicine,2020,27:100544.

[7] Siegel S A, Shealy DJ, Nakada M T, et al. The mouse/human chimeric monoclonal antibody CA2 neutralizes TNF in vitro and protects
transgenic mice from Cachexia and TNF lethality in vivo[]]. Cytokine,1995,7(1):15-25.

[8] Chu C Q. Field M, Feldmann M, et al. Localization of tumor necrosis factor alpha in synovial tissues and at the cartilage-Pannus junction
in patients with rheumatoid arthritis[ J|. Arthritis and Rheumatism,1991,34(9):1125-1132.

[9] Feldmann M, Maini R N. Erratum; TNF defined as a therapeutic target for rheumatoid arthritis and other autoimmune diseases| ] ]. Na-
ture Medicine,2003,9(11):1433.

[10] Liang SY, Dai J X, Hou S, et al. Structural basis for treating tumor necrosis factor a ( TNFa)-associated diseases with the therapeutic
antibody infliximab[ J]. The Journal of Biological Chemistry,2013,288(19):13799-13807.

[11] Pisupati K, Tian Y W, Okbazghi S, et al. A multidimensional analytical comparison of remicade and the biosimilar remsimal J]. Analyti-
cal Chemistry,2017,89(9) . 4838-4846.

[12] Rahman M U, Strusberg I, Geusens P, et al. Double-blinded infliximab dose escalation in patients with rheumatoid arthritis[ ] |. Annals
of the Rheumatic Diseases,2007,66(9): 1233-1238.

[13] Peng K, Blais ] E, Pratt N L, et al. Impact of introducing infliximab biosimilars on total infliximab consumption and originator inflix-



766 SRR 27241 CFL AR BO

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

imab prices in eight regions: an interrupted time-series analysis[J]. BioDrugs,2023,37(3):409-420.

Feng K, Russo M, Maini L, et al. Patient out-of-pocket costs for biologic drugs after biosimilar competition[J]. JAMA Health Forum,
2024,5(3) :e235429.

XuM]J, Xu MM, LiuT, et al. Feasibility of rapid regulatory differentiation of TNF receptor 2-fc fusion protein products from various
manufacturers in the Chinese market using a novel mass spectrometry-based multi-attribute method (MAMD[]]. Journal of the American
Society for Mass Spectrometry,2025,36(10) :2059-2071.

Alsamil A M, Giezen T J. Egberts T C, et al. Nature and timing of post-approval manufacturing changes of tumour necrosis factor a in-
hibitor products: a 20-year follow-up study of originators and biosimilars[ J]. European Journal of Pharmaceutical Sciences, 2022, 175:
106227.

SuY, LiJ., Wang C G, et al. Population pharmacokinetics of CMABO008 (an infliximab biosimilar) and remicade © in healthy subjects
and patients with moderately to severely active rheumatoid arthritis[J]. Advances in Therapy, 2023,40(3):1005-1018.

Ye H, Liu S Y. Xu J, et al. Efficacy and safety of CMABO008 compared with innovator infliximab in patients with moderate-to-severe
rheumatoid arthritis receiving concomitant methotrexate: a randomized, double-blind, multi-center, phase III non-inferiority study[]].
Rheumatology and Therapy, 2023, 10(3):757-773.

Zhou R R, Chen Q, Hou S, et al. A randomized, double-blind, parallel controlled, single-dose phase I study comparing the pharmacoki-
netics, safety, and immunogenicity of the infliximab biosimilar CMABO00S and the reference product in healthy Chinese male subjects[]J].
Clinical Pharmacology in Drug Development,2022,11(9):1028-1035.

An Q, Zheng Y X, Zhao Y R, et al. Physicochemical characterization and phase I study of CMABO008, an infliximab biosimilar produced
by a different expression system[]]. Drug Design, Development and Therapy,2019,13:791-805.

TREIT . XN, it 45, LTIV AHUR AL T B TT R e S HAEPU AR5 h i@ e (], WO 24 3R (A ARRE D, 2024, 37(5)
155-168.

Lambert J, Wyand M, Lassen C, et al. Bioavailability, safety and immunogenicity of biosimilar infliximab (BOW015) compared to refer-
ence infliximab[ J]. International Journal of Clinical Pharmacology and Therapeutics,2016,54(4); 315-322.

Palaparthy R, Udata C, Hua S'Y, et al. A randomized study comparing the pharmacokinetics of the potential biosimilar PF-06438179/
GP1111 with Remicade © (infliximab) in healthy subjects (REFLECTIONS B537-01)[J]. Expert Review of Clinical Immunology, 2018,
14(4) :329-336.

TSR PNERE MR A7 Bl AR A PG S0 b 113 5 728 S S i B8 BA A= 2 R 25 AR s PRAR UL DA vh Sl s e i 2% 1 (). b BT 25 2%
2024,33(15) :1551-1556.

Albayrak H. Neutrophil-to-lymphocyte ratio, neutrophil-to-monocyte ratio, platelet-to-lymphocyte ratio, and systemic immune-inflamma-

tion index in psoriasis patients: response to treatment with biological drugs[J]. Journal of Clinical Medicine,2023,12(17):5452.

(BTG4 - X PR



