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Abstract

e Teprotumumab -trbw, a monoclonal antibody that acts
on the insulin growth factor- | receptor, was approved in
2020 for the treatment of thyroid - associated
ophthalmopathy, but little is known about it in China. It is
hoped to provide guidance for clinical use through the
review of its molecular structure, pharmacokinetics,
therapeutic mechanism, clinical research and safety. It
inhibits immune inflammation by blocking thyroid -
stimulating hormone receptor /insulin growth factor- |
receptor crosstalk signaling, so as to reduce the
production of hyaluronic acid and inflammatory factors in
response. It can also promote the apoptosis of retro -
orbital fibroblasts/adipocytes and inhibit the expression of
genes related to the synthesis of thyroid hormones,
thereby significantly improving the clinical symptoms
such as exophthalmos and diplopia. The common adverse
reactions of Teprotumumab - trbw are muscle spasm,
hyperglycemia, hearing loss and so on. Teprotumumab-
trbw is effective and durable in the treatment of thyroid-
associated ophthalmopathy, and patients with secondary
treatment can also benefit from it, which provides a new
way and hope for the treatment of thyroid - associated
ophthalmopathy.
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GD) A K, it X 4 Graves HR % ( Graves ophthalmopathy,
GO) , J2& B Hiil R 35 UL A AR BEBEAS | TAO & LAY I
PRAEAR AL HE MR BREE AR HS b ik B2 60 A o R P S5 400 )k
S5 I I T A R S PR L 2 2 N A 15 9 1 R
WP RITED P52 40, 7™ s el R A I T BRI T
TAO WRYT — B Z BNz ki, MR IR IR B0 iy £ 9
1) 700 2 G ) 2 BT FEER R, AR EPTIR YT
TAO BHEAT T JLIU/N R B ATL G FRGASS  H R 3 A B
H—T04 A 152 5 1) Meta 534 R F) 25 BT RO
Il PR3 Bl P43 ( clinical activity score, CAS) 7 25 , {HXTHR
BRZE HARE BT R0 BRE™ . FEER BT R T M B T 3R
1) GO HE IR A (At = 5K A £ oL B L
HRRIIEN] o A — oA Wy hilon] , aopr BT R AR A K
[XF (insulin growth factor, IGF) - I Z{&$H14& VRDN-001
FIHE 0] N 20041 2R (interleukin, IL) —17A BYEEZH A JR4L
FTEREHTIA SHR-1314 TSR IEAL THFFE = 1 21
e R AR HE o) Teprotumumab—trbw &7 TAO HIHF 55 8
AR NS EREAE K ETF- 1 %4 (insulin growth factor—
I receptor, IGF- 1 R) Il 5 2 T 2020-01 H 35 [ £ &
2 H )7 (Food and Drug Administration, FDA) 1E (it
HE LT Bt — W M —— Bk FDA HEHE ] TR )T
TAO 254175 2021 4ERRI Graves HRIG /ML ( EUGOGO)
IR ) SRR B 24 Teprotumumab—trbw 31 4 Hh i =
R WG B PE TAO B9 AT 4 . A ot
Teprotumumab—trbw B T 458 251030 12 3897 TAO
HIVE AL G R AT M2 e AT 250
1 Teprotumumab-trow B9 FEHM R AR § 3 1%
1.1 Teprotumumab —trow BJ 5 F 454  Teprotumumab —
trbw J&—F 150kDa 4= A YR 5ERE 1G1 HLik, X IGF- TR
BABA R R e ] 55 e D =R 1 45 1) 4
i IGF- T R M 4HHLAM XI5 45 &  BEINT IGF- T F1 1GF- 1T
Saikpgs 4 . @A, IGF-1 R -Teprotumumab —trbw
CREL/E AL
1.2 Teprotumumab-trow HIZZ¥ R hFE  HFiEE
HIARIEST R O < i K A 1, 0 N 00 Tk 7 S O i O A A
10mg/ kg, 2R )5 B 3wk #RIKEE 1 K, 7 &8 20me/kg, 3
8 Wl Teprotumumab —trbw 25 B 25
V=TV Teprotumumab — trbw ) il F ( Cmax ) |2
( Ctrough ) ¥ B FIk B2 i 28 T 11 AR ( AUC) BYFEI1E 45 1fE
2 AEHHE SN 54 632+139meg/mL . 176+56meg/mL Fl 138+
34(mg - hr)/mL, FEHERZ WS 25 /7% T, Teprotumumab —
wbw Y H L BT AR O A A BB 25 B AR B ) o
( pharmacokinetics , PK) T E R UEZE N 3.26+0.87
4.32+0.67L, A i1 % [A] (8] B 09 F- 27 2 bR E 220 0.74 +
0.16L/d"¥ o BEIK PK fhit Teprotumumab —trbw ERERN
SIEBREZE N 0.27£0.08L/d, THFR W 2025d, I
IRECHEASZ FR T BYARIE ) R R B R T RE A
SRFE MR

Teprotumumab—trbw 3 %38 i3 £ [ 7K i 43 fiff A4 3 %5
B, FASSZ 25 AR Bl 08 BT AN 23 B /N oy
AR JFEIE | IO B MRS R B T BN 1 4 T

7R : Teprotumumab —trbw 251 3l J1 2276 TAO & P2 4k
PE 4 BV BRI, O 0.334L/d (K 40 A &, e FAN E 43
A BBUNIN 3.9 421, I BRI N 19.9d (2257 R AL
26.2%) . FEAVTUN TAO F8 & iy v B — i 8] il £ °F
R U 245 DA B T A5 R B2 18~ K0 b M 22 0031 Oy 131 =
30.9(mg - h)/mL.643+130wg/mL Fl 157 +50.6pg/mL, L&
PR LT B AR S I W B2 v th 15% (B B AT M
L) PR BE — sk 6] i 2R T 1 AR, Teprotumumab—trbw 251830 77
SN Z H A EE RS
2 Teprotumumab~trbw i&¥7 TAO HI{EA#L I

TAO & 55 #L i 7Y B fill 2 &2 2% 09 56 2 ML, T
IGF - IR # ik b J2 TAO i 45 =A% 5 Hu
IGF- I RIE—F 5 IGF- [ IGF- Il A % i J& 5 3 M J1 1Y
% BRI Z 14, 1GF~ | R 55 IGF R4S & A0S T ilEn) 2
Z4 A 35 4L 25 H ¥ BE ( mitogen — activated protein kinase,
MAPK ) 3% 12 Fl 8 N5 It LB - 3 3% ( phosphatidylinositol -
3—kinase, PI3K) ¥4 I &35 40 MLIG 58 or L FIAE TR
WA AR IGF- T R J&—Fh D REME 32 (A i 2 R 1%
fiff ( receptor tyrosine kinases, RTK)/G % F1 18 Bk &2 &
( G—protein coupled receptor, GPCR) 2422 #f | H: RE 1% 4 ily
F T HHAEIGE- [ RA S HYHLE GPCR FFIEH A
HbIGF— T R AT DI 3 R sl B IR 2 4o B 0 B A% 1
EAEFN . BFFE R WIEIE T TAO 3 1 IR HE L 47 24k 4
Jifd ( orbital fibroblasts,OFs) T #kEL4H T B Ik EL 40 T HOR
TV 240 YL R R EE i 7 2L 820 8 BE 235 1GF - T R, TAO
JAEHIGF- T R {55 7R Al 2 S 3035 T 9K LU 20 LA B itk
B4, WA 3 T 36 & (interferon , IFN) —y i IR 3L
- (tumour necrosis factor, TNF) — oS A IR T B e o
A2 B R R 18 2K 32 A& ( thyroid —stimulating hormone receptor,
TSHR)/IGF~ I R SR 4L(5 57E TAO "h i &2 (4, %
HS BN OFs W51 TAO 34 R Bk 28 #9355 BH i
B, Paik %SEM IGF— T AT ¥ TSHR %3k 1.5
BB HE58 T TAO F% T A2 Xt 2L OFs 4 ffd 2% 1 2y
REME TSHR (3R 3k . X 38 IGF- 1 /IGF- T R Al i 1
5 TSHR FiAfE#F TSHR/IGF- [ R 834k, B, 0F58 A 5
5 HIHIIGE- T Rt E FR A Teprotumumab —trbw ] fE2
B2 B BE RN TR YT TAO A A BRI e — 2o i Y

Teprotumumab—trbw H A 5 & 1 J) FURE 5 4%, 7T 5
IGF~ T R M A1 235 44y 4 A9 7 5 2 e 24 R Y DX B0 25 &5
Teprotumumab—trbw Xf F TAO B 1E HI AL &I I % A 5¢ 4 8
VI, H AGHAE AL B 3 2005 AT = 2 DL LA .
(1) F ] B 98 hE SN : Teprotumumab—trbw Ji 55 T £F 4 21
Ml EE AL AR S 12K (MHC 1) (B7 2l
4+F [ CD80, CD86 Fil #& J¢ 4 %€ T~ FL /& 1 ( programmed
death-ligand 1,PD-L1) ] . IL-23p19 B 40 13475 M 1551k
A5 IFAEHE IL-10 B9 50 WA AT T 2401 B 20 M AHOC
R 7 5 SRR S NE, I T RE )45 B AR 28 CDA™T 41 i 7= 4k
(1 4 HE R T, A0 4% IFN—y Il IL-17A F58 M0 7KE 2205 (2)
i TSHR/IGF- T R 5 4/ : Teprotumumab —trbw 38 33 171 il
TSHR/IGF- I R &4 ] GO-OFs 7 4= % W iR ;
(3) 20 M 98 1= 1 A : Teprotumumab — trbw I I il Fr &
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IGF- 1 RIG 5 1% 5 B A% TSHR 15 5 1% 5 101 0% 2447 19
R AT 3, Fas FH IR FE T 45 4 35{ ( Fas —associated death
domain protein, FADD) F12f Jjt K 2 il 8 45 20 il 4 1215 %
SN S BT 2k 20 i i P07 A M BE T2 5 (4 ) 28 fige FEAR i
BIE : Teprotumumab—trbw 7] ARG 2T 24k 40 o A A Fl TSH
P11 5 HUR IR 196 A DG HUR IR R AR A
s A ORI S P B 9 mRNA 7K iz B T
REER 1 T HUR IR EEAE T 5 | B I S MR AR AR
3 Teprotumumab-trbw i&¥7 TAO Bl FK# 3%
3.1 NCT01868997 3% NCT01868997 #iff 5 ( 11 #1) >
I Teprotumumab — trbw WBIT GG st = E
TAO 35 7 BORN 2 A1k B BUHE I, BEAIL , 22 Bt 7% Bt A
I 99 RIS BT 13236 20 AT Bl 1k TAO (B R 22 i
] <9mo) 3 87 1, FLBR I HRWH B ik R Ab, (5 A %
Zid FARBANRHEST (< BRFNE Ny 1g W LR 1 FA b 5L
[ 46 500 4, O 1 6wk ), 1 1 Lb I BE AL 2> A
Teprotumumab—trbw 24 F1 % & 7| 4H., Teprotumumab —trbw £H
BE R T BRI, 45 R B 755 24wk,
Teprotumumab—trbw 21 H 4 69% A Jz 1 ( HR £k 28 4 I />
=2mm H CAS Wb =2 53 ) LT 2B Y 20% (5
IALFALL 8.86;P<0.001) ,IAYT L AT 40% Iy B IR Bk 58
I dmm B 2 B A0 T2 BRI 4189 0( P<0.001)
Teprotumumab—trbw ZH 2 J iV, 7E 5 6wk , Teprotumumab—
trbw LA 43% 8 FE A L, T2 R 4 v AT 4% ALY
25 SEBERE RN, 7E Graves R 55 5 14 A 0 G o 7] 4
( Graves
questionnaire, GO—QOL) /M F R I I HEHR T —
s BERA AR BV, AT =SS Twk PTPAL
REE RN ST TS I R AR
3.2 NCT03298867 #F3% NCT03298867 fiff 5% (1 ) "
E—TRPEHY Teprotumumab — trbw BT A& sh M TAO
JE R TAO & 7 SO A I BEAL , RO , %
LR BR MU PRS2 e i 9, it DB, i 5
gy A 3E 3 Pk TAO 83 Bl TE B 24wk T,
Teprotumumab — trbw 41 "1 47 83% ik | HE £k 28 ) Wk />
=2mm , 1% W dd i T2 SRR 4 1Y 10% (P<0.001) . A
SPe b, B A R LA Ry A A B R 22 i (AR 3k 5 D e
=2mmH. CAS J#/> =2 43) .CAS b 0 5% 1 43 (FRBHTLRIE
BUARAE R HRERGE D 0P A8 A S0 S (SRR v 2D
=12%) .GO-QOL SARAH 43 (- 28 153 43 (732 4k
=640 WA B I R 2 ) W AL T2 R, e A
HEYN P<0.001, 6§ #3E7E Teprotumumab—trbw ZH
BOULEE B HR R LB (F0 ) R BE B 197 A4 BR sk >
3.3 OPTIC-X #ft3% OPTIC-X"*" {540 A T 5 T 11 1
I8 A ZE BT L AN XS R4 Teprotumumab—trbw A7 JC M 2
EA IR Teprotumumab —trbw BIT 5 & R K AE B TAO
B (TE>1.3a,CAS=2 4) 44 TN A OB AR ey R 1Y
Teprotumumab—trbw VBIT . WIIR I Teprotumumab — trbw
IRIT N 37 Bl & A 89.2% MR BRZE ) 28 fift = 2mm , AR Bk
G bR E2E T 3.5+ 1. Tmm, H 60.9% B i
BN ;CAS=1 4B B A 65.6% CAS iK% 0 5% 1
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535 FRHR %2 91 58 AR HE Teprotumumab —trbw V&7 Y7 A2 1Y
11 B8 E A 63.6%IRER % HH 2% f#% = 2mm, OPTIC-X"*
HXT R K #5% Teprotumumab—trbw {67 1Y (8 3 3847 1 Fifi
Ui, S5 R 4 48wk, R BR 28 HH 2% % = 2mm . CAS }y 0
w1 o AR AL SR B8 4E 55 R 0 5l 90.6% . 95.2% F
85.7%
3.4 Hftt®F R 18 MR E 8 TAO & 2 W AE N
Teprotumumab—trbw JGJ7 3R 25, [WEUPEF 5 B~ . 31 H
PEPERS E A TAO & (2 >2a, CAS<3 J3) fEH %
=3 WK Teprotumumab—trbw i {F )5 , 90% FA B 53 AR HE AR Bk 58
HD = 2mm , T 849% A Xof A AR HE HR 2K 58 H 9 /0 = 2mm
L AR HEE J P A0 AL PR A B 2 ek

Kahaly %' 38 i 430 NCT01868997 \NCT03461211 i
5 HR B 1) Bt 15 B8 & PR, Teprotumumab — trbw 7 2 i /A
ERAREG 7 51wk IRIT AP LA RO (IR Bk ZE 1 a2
=2mm, CAS W/0 =2 43 70 G 87% M 67% & A0 ) i 53
S 66%F1 69% ik B B £ 45 Jry (FEL I RIS i ik, 90 76
AR HS: T ik 5 CAS 987 =2 45 5 BRBR 2 4 BEd 2D = 2mm; iR
B I 12 k2L = 2mm 5 52 T 2% B 45 9 k0%  mR 3K )
FEOE 8 B =1 IRAC L2 2 LR 2= /A W AR A% Ol i 4T
TR B _E 3R AT An] AR [R) 0 2 15 34 K% AR ) 20 A 929% Fl
83% ., BB [E] , Teprotumumab —trbw 2H 3% ) GO-QOL
S VTS FANRIT o3 PR AN AR

RGBT BOR AR ENR YT 2, 5 & BRI A
Teprotumumab—trbw WITHsh M P EE&EE TAO A
Teprotumumab—trbw 87 MR fe g, H. 5 &0 bk 91 7 &g
SR /N E| Lt , Teprotumumab —trbw Al DL b i 3 IR Bk 5
W EATRE MR A 1 = T A, A
4548 i Teprotumumab—trbw REIRYT HURBRER IG5 % 1)
MM % | AR Ugradar %570 1Y BF 58 % W
Teprotumumab—trbw XJ3E R AE P TAO (CAS<1 41) iAIr L
AR 4 51 28 IR ER 28 0 - 3918 « bR o 220
2.6x1.2mm, {HXLEHRER = B2 B Im RIS
4 ZetE

A T MRS , Teprotumumab—trbw ZH A K2
PR B R AR 0 R LR 2N 79.8% F 8% , E S I 414N
R A RS & AN 70.8% 1 2.3% UL
AR B R A LSS 2R (25% ) | %0 (16.6%) | it &
(13.1%) JETE (11.9%) | K Ik T 1 (8.3%) | bk it B 15
(83%) . % 9 (8. 3%) 2 opTIC - X
Teprotumumab—trbw A B3k ER N 84.3%, & WA
RS LA 2 28 (43.1% ) i k (11.8% ) | B2 ik #k
(11.8%) Wi J1 B i (11.8%) . V5 (11.8%) , Kahaly
EUUBEGE AT SR BRI, BA RG22 R N
Teprotumumab—trbw A~ R LN ERZE (18%,95% CI
7.3~28.7) W 145k (10% ) FI ILME (8% ) o 1BITLAL PR
ZHROAN R F MR Gl 2 G, AR Uk BB 2
Teprotumumab—trbw VEIT B[R] A JX SR B o7 7y 3 (22 5
WE RIS B Teprotumumab —trbw A ) i XU s
TR AEWE PR S5 3 RN A8 b A5 24 )5 e S AT R
SEAEAEDY W 148 2k b & Teprotumumab —trbw i ¢ JE 3
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FRZPENT SRR ) fE R R (P=0.008) " H ATAE 4R 0]
s FLI AL B 25 2 2 8dii A 2 . shiwh sk
B, Teprotumumab—trbw FI &5 B4 4R Z 2k Z838 i, LA MG
JLSR RV R S
5i4ig

=8| ﬂéﬁﬁ,Tepmtumumab—trbw VBIF TAO JP 3 B3 H
A, YRS I WRE M R 32 25, % 25 W) RO AL v i
N TAO S BRI R A8 TR R MA R . (HAF LU
()R (1) M RIS A A g 2, Fe22 4 Bt ke, HLagh =
B2 BT N6 B 5 (2) Bk = FE Al A 25 ) 200 3l ) 2
K (3) MM B 5, 1 500mg FY Teprotumumab —
tbw B 14900 EI0, KB EE Dy T0kg B9 EE 1 IF e T
AR 23 i, 2 343000 £I0 ™ 5 (4) Bk Z 5 SGEIRIT
J5 S EL I PR AU BEBLXT BRI, Teprotumumab —trbw
IEFEFF ' NCT05002998 , NCT04583735 4%, & 7 £ %] 12
PE TAO B TR BEDL 2 B0 0 BRI 5T PP Al IR T R 22
R 1) 9 22 P | AT 80 TE R B BRI T R B AR T LS
UEH 224 Teprotumumab—trbw F & JEAK IH B A %k
Tl i 25800 3l g 23, R X REA REA AR IR Y7 5
FRe R PR ) R UE 22 A PR RO (8] i oA Skt w] LT i
A G HUIR B AR 5 | K i I 286 72 A R SEME TAO B K
UG PR IZ5, 30 96 Teprotumumab—trbw AYIG YT 403k, % 1&
P ZHm N E, HEiL Teprotumumab —trbw B F F RN
TRYTITRORAL 3 Bl P v 22 TR mhE A HIR R 2 AR P
WA TAO WA, L 228 ORI 2 10 2 R R
ARCT B R W 1A LR LI AR AR AT R A W
T4 S ) SR RN A RE PE I ) S R T . 93 0h B K
LA TAO B I CAS<3 4 IR ISR 45 = 2mm , 52
i ul B R 2 AR ] % R A Teprotumumab —trbw i#
FTIRYT LA AT B U I R LR R ik = P S
PA_EADIRIRNE T TAO Y22 4 1 B 77 dk 45 A G HUHE , A
Y Teprotumumab —trbw 5 F 2 5 BA-HT 46 A= 4 il 351 3% 1
e PR _E (5 T2 24 IRF, B PR A6 DR 8 i 8] R i O 5%, %%
ISR 1k & WL PN N AR =% o 3T N S ]
WA 32, W7 B2 0 L RS
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