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Progress of Therapeutic Drug Monitoring of Biologic Agents for Rheumatic and Immunological
Diseases”

XIONG Xiaofu'>?, TIAN Xueke'>’, QIN Zhiying'*®, YANG Jing"*’, ZHANG Xiaojian'*"
(1. Dept. of Pharmacy, the First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052,
China; 2. Henan Key Laboratory of Precision Clinical Pharmacy, Zhengzhou 450052, China;
3. Henan Engineering Research Center for Application & Translation of Precision Clinical Pharmacy,

Zhengzhou 450052, China)

ABSTRACT The biologic agent is widely used for rheumatic and immunological diseases, which presents non-linear
pharmacokinetic characteristics, and have high intra-and inter-individual variability in blood concentrations.
Therapeutic drug monitoring (TDM) can guide the formulation and adjustment of medication regimen by detecting the
blood concentration and anti-drug antibody, but TDM has not been routinely carried out due to the lack of guidance
documents. This paper summarizes the latest research progress of the current status of biologic agents, pharmacokinetic
characteristics, main bioanalytical methods for TDM and clinical studies on TDM of biologic agents in the field of
rheumatic and immunological diseases, hoping to provide reference for the individualized medication of biologic agents.

KEYWORDS Biologic agents; Rheumatic and immunological diseases; Therapeutic drug monitoring
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BLASE A 181 T, K -AFFEAbF T B IR B Bt (83 T

i 45. 86% ) F I R B Bt (66 T, (5 36.46% ), RA ;ﬁmﬁ
PG RIS e 22 , 2L 75 A 3 REA Pso, AS il SLE B 53
T 64 .35 F126 T, 5 FREFRT 1 FHE 2500 25 HE T, 8T 3 4L

HYRE SN TNF-o IL-17A F1 B ik CL40 M35 FL DY 7/B ik T 40 i
Fl R F (BlyS) , 435I 51.31 il 15 A5, HAYE Ao A1
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Tab 1 Domestic listed biologic agents in the field of rheumatic and immunological diseases
s ] WA Elra ERE HYHER T
TNF-a #H BRI kp” RA AS FI7% I8k 200645 A
AL A" RA AS 20104E2 A
BTSAA B BELR® RA AS 201048 A
PilVN: Y fcgR® RA AS W74 12 A
B SN R IEN T3 - A B RAAS 1 Pso 2005 4
Y RA 201144 A
Y RAAS Fl Pso 20154E7 A
Wik A B tFa” RA AS 20194 11 J1
Gl RA AS 20194 12 A
Wiki” RA AS 2000412 J1
%" RA AS 02241 A
B RA AS 202243 A
A RA AS 202249A
B SN ) Fef=® RAAS L% B 2021 47 A
el RA AS FIi% 18k 2021 4E9 A
Hefhfe” RAAS FITE B W042 A
IL-6 #H LRk iTe RA 201343 A
117 biga| AR F =i Pso 201943
1.3 #0 T FhEAE Pso 2019 4 12 A
1-17/23 Figa| o L Bk Pso 201942 A
TR E AR 4 BifkAl A B A (CTLA4-Ig) jignl P 2 A" RA 00241 A
BlyS ignl AL s " SLE 2019 4F 12 /1
BlyS/ KB S ELI ( BlyS/APRIL) Bl RN BE" SIE 2021 4¢3
2 EREDMHFNANFER WIF FHE — K 50% ~ 100% , = 100 15 30 38 4 43 A 22 FR &N

H il 57
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Tab 2 Pharmaceutical characteristics of biologic agents that commonly applied for rheumatic and immunological diseases
29 PN I [SFLV/N EiE73 Pl BE P % A sk FE (sl
- [T i LS g YN g Jud T g LT [ i3
X2 F B/ kDa — 150 148 144 — - 151 — — — — )
IR % — 76.0 64.0 — 53.0 57.2 73.0 49.0 — 54.0~90.0 — 8.6
TR i] - 48h 5d — 2-6d 8.5d 2~14d 5.5 - — 2%h —
FMAHHR — 7.6~10.4L 5.0~6.0L 2.54~6.40L 58~126 157L  7.1-8.6L  7~10L 5L 7L — 0.11 L/kg
ml/kg
i 8RIF0.5~ 1.2~1.4  SpugmL (9.74£10.5)  — 0.49 pg/mL — 115123 42-532 53 pgml  2pgml  32.5(6.6~
6 pg/mL pg/mL pg/mL (90 mg) pg/mL pg/mL 113.8) pg/mL
Bk 0.273L/d  0.066~ — 7.1~12.5  4.9~6.7  0.465~ 0.13~ 0.288~ 69~ 0.0161L/d 208 mL/h 0.28
0.110 L/'h m/h ml/(kged) 2.340L/d 0.361/d  0.419L/d  622ml/d ml/ (kg+d)
Pl 8~9.5d 70h 14d 11~21.5d 14d 15~324d 274 15~18 d 19.4d 13d 11.8d 14.3d
g il A Bmg, dOmg,H Smgke, SOmg, 14 HIK 260~ 1k HOMM  FI3W HWKS80mg, 160 mg, 125 mg,
Smykg,  2JAMY 2RBL H4RAH ABKIK 20mg 300 mg, F4H l0mgks, ZRM O IRLK AR
ERAY LR E 1K Zi1k 8 G S 100mg, bl B2R&S fE24.6,
W2/ 50 mg, Omg, H0.12, FEHSH ALK 8,10l
6 1TRIK UEE  34F%  100mg  FE4E 2
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G R 90 mg A DU 4
BE 1K T4 % 80 mg
1
=" Rm R EANE
Note:“—" indicated none or not available
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TR e AT =l 5 B AG I AR /N0 L Bl g BB 254 4% 1 3K
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TEAE BB RFE I, T AE HMSA 35 FR 3R B B AR R 2 LTl
A GRS % [ # R T RE L, Bk R 25k S K
ST SCHEAR T F WL 3 25 4 ok 114 40 0o {1 22 5 (B R )
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Tab 3 Comparison of main bioanalytical methods for

biologic agents

TiH ELISA ¥ LC-MS/MS #:

Rk #4520 ng/ml., 250 ng/mL

R 42 MRS 3-S5 AR

iz KE et

RS A S A e R

HAR BN BK

Pl Ark Al
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ZA RN & AnL !

Zeih ik JAEEA AR

TR 2018 FREARARNBERRE  EEERE, 5% 2015 4

A ¢ T A b i EEAGFRERM SN

B Xl

4 EYHIFIFE TDM BIEKHF R

BRI, 76 XU S 75 o 40 4k % A ) ) 57) DMARDs JF J& Y
TDM AIF5E F= 253k 2 P RL . — i Ay 1 25 4k i S5 Pk K F- 2
V] B AR SRR ST, 55— oA 1l 2 v BE sk i S5 97 3R 5 =2 1)
R, Hod A 2 TR AL HRIAES:, DL 2, TNF-o ]
F AR BE LT REAY TDM BT 402, R Ao ska e,
AW B S 2 TR YT AR 2 A G, T ADAs (9 i BLAE
FEFUREIT R ZE T IRIT R, IR 5 25 5 S FE B ik K
PRI R BE AR AE 5~ 8 pe/mL B, A LA B A AT 1 16 7 5
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Tab 4 Summarize of dose-effective relationship in clinical studies of biologic agents

, S sk e TDMEF  SREIFRZY) o . il

GR/n Sk 1 i) Tl FE IR (/L) VRIT S AN R Stk

BIAAIST  Senabre Gallego %(20194F) 100 SLE Il B9 51 3 >4.6~7.7 BASDAI<4,ASDAS<2. 1;3 FLISA

Chen %(2015 4) 117] RA Il 5 70 26 >1.27 PRI 55 DAS28 PEILEIEHI ;26 & ELISA

Pouw 2(2015 4F) 18 RA iR 21 284 >5~8 IR ;28 ELISA

Chen %£(2016 4F) [ RA RS 64 uf 6.4 PR 24 ELISA

L Ami Z(2017 4F) (2] RA BB R 55 28 >8 WERAZERE 3 F AL TE2R;28/8  ELISA

Menting %(2015 4 ) (2! Pso [ILREE R 135 24~401 >3.51~7.00 PASI75;24~401 7 ELISA

Wilkinson % (2019 47) (22 Pso RS 554 1-12 >3.2 PASIT5;6 A ELISA

BORFIEAS  Van Den Bemt (2013 4F) 1) RA LR 57 6 >2.5 DAS28<4.2;6 1A FLISA

Takahashi 45(2013 4) (24 Pso IR 52 4~487H >0.92 PASI75;24~48 i ELISA

Teresa 25(2017 4F) 2 RA mlEReE 66 6 >4.4 WER LB 54 J8 ELISA

Hambardzumyan (2019 4) (200 RA BEHUMTRRIGAYSER /M 128 2A4H >7.0 DAS28<2.6;21 M ELISA

Syversen Z5(2021 4) 1771 RASIE  BHLRH A 41 438 >3.0 PR30 Ji AutoDELFIA

1 Pso

)i Dong % (2019 ) 128 SLE [l 60 412M24F =232 12f26 ASDAS-CRP<2. 1;4,12 124 ELISA

g P RE Gehin (2019 4) 12 RASLE BERLARRS AR A 411 3671 =20 DAS28 TH=0.6;3.6 MH AutoDELFIA

1 Pso

Bl EE Gehin (2001 4) %00 RASLE HEHLAHIRAB IR ol 3 24.0 Wi PR A% 3.6 11 ELISA
1 Pso

pi% A Soenen 45(2019 4F) (3! Pso T 40 >4 H =332 PASI<2;>24 [ FLISA

T Tsakok 25(2019 4) 1% Pso AT 491 1~12 =278 PASIT5;6 1A FLISA

U R B PRIEAR MG AL  DASD8 T 28 KM FIHEIT 23 s ASDAS 4 AS T I X 393 ASDAS-CRP S FEF K i i BT 2-C S RE A 11 BASDAL ik B HEAS HE 4
TR AR R PASU LR e ST BUR ™ B RE AR, PASITS Sy PASLIFAS IR 75% L)L 184 1170 AutoDELFIA 44 A St b

Note ;most drug concentrations are blood trough concentrations; DAS28 means 28 joint disease activity score; ASDAS means AS disease activity score; ASDAS-CRP means ankylosing spine disease activity

score-C-reactive protein; BASDAI means ankylosing spondylitis disease activity index; PASI means psoriasis lesion area and severity index; PASI75 means the percentage of patients with PASI scores reduced

by 75% or more from baseline; AutoDELFIA means fully automated immunoassay
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