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Abstract

e Thyroid - associated ophthalmopathy ( TAO) is an
autoimmune disease that is closely related to thyroid
dysfunction. It is one of the most common orbital diseases
in adults with complex clinical manifestations. As the
disease progresses, it may manifest as proptosis,

diplopia, corneal ulceration and

compressive optic neuropathy, leading to irreversible

exposure keratitis,

visual impairment or even blindness. The treatment is lack
of specificity and only focuses on clinical symptomatic
treatment, the efficacy is uncertain. It is currently a
problematic area of ophthalmology. Clinical first-line drug
treatment is based on glucocorticoids. Second - line
treatments, such as immunosuppressants  and
radiotherapy, all them have certain limitations. With the
in - depth and comprehensive understanding of the
disease, a variety of new targeted drugs represented by
teprotumumab and rituximab have been developed for the
pathogenesis of TAO. Their excellent roles in relieving
inflammation and controlling the disease are the future
research direction. In this paper, the current status and
research progress of conservative treatment of TAO will
be reviewed.
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TAO (11l R I 7 55 18 LA g 1) ™ i A J32 R 3% 2l 4 Oy ik
filh, R TF RS & 2R AR T,

1 EEFRBTFIR

1.1 —#RT RIS %, e B N RS
PEVR YT, (6] Ao e B AR i . [ B 0 AR FPOIR R R MR
(thyroid stimulating hormone , TSH)) | A8 BRI & 2 AR P i
(thyrotropin receptor antibody, TRAb ) %) 7K 3 )z 3% 2l & &L,
BRI A5 ARG IR . M2 TAO &4 K RN fa
0 DRI 22 20 R R 25 T e AN TR R O R TR R 2 32
SR 5 S 5 R 19 3 SR BT AR BR
MW Graves R 5 & % 4 ( European Group of Graves’
Orbitopathy, EUGOGO ) ¢ #7 4l i i Graves AR #4 ( Graves’
orbitopathy , GO) & A5 R 1t 4 M T80 7 ik 3 26 1% > AR
(NS R AR

1.2 25469

1.21 BEARAYET  RE R KX TR TAO B H
LSRR {1 TC B S 500 HLAG 838 R AR P E T N T
TH AR ARG P B AN A isd, DU ) R AR 4 4 F R
SR T I IR

1.2.2 BEESTAWIETT Rl S R 15 5 24 Py ik
T3 LAGERE AR ] RE o i, MOk fe T e B RIVEHT . WE A
JIE ( glucocorticoids, GCs ) H- A5 T % F1 G 3 41 il 19 1
FH AT BEEATGHE P ST 24 40 L mh oA i SR 5 i o3 Wb, R AT %
i AL A6 P 30 37 e 00 ) 8 i 200 L 1 s A By B A I 4 Y
Tg , BH L AMA SN, DA T 9 25 HIE J] f 988 4 i S s, R
JRFR SRR GCs (M2 2348 ) i T R YT 5% P BE TAO
HCHRRGZK M | iR 4 200 DL B A5 IR AP LIS R 3 HL
ME R IE R #) , BHK 20mg, B 3~4 J8 1 W, 36 1~3 Wk, B
SR AT AR B AL SUK i e b G aE 4R H DL B
FEREAREEUN X HR B IR 46 A7 18 R A BT I R R
WA B R ARSI [ (2~ 3mo) , 2
20.8% L H I 23 th B4k KM DG T I I RO A2
R 7 WY JOT TR R S T 7 A AT R B 4 b RS LAY AR
FABAELE R T b | B JBK € 3R A S5 0 AIE , 52 i) S84 G
HREY,

1.2.3 £ 5 YIETT

1.2.3.1 8 75 il Gt = XA — T RE AL IR O 5
(randomized controlled trial , RCT) ZER RN ,6mo iG]
TRYT AR GRS A R T GO B Y A 3 BT AR
BRI X R GO R F AR 25 i et AR
HIGE | LR AN 7R 5 ] 181 0 A8 .2 RO R 1) A A
AK, P E S S b il AR MR S 6 KR T .
1232 ERBME GCs fEIRIK AR N —Z3Rs 7 Tk
HE TAO BK kP2t ™ 04 5 fa — a8l
Ve AR KAE , 3 25 Cushing [ 25 | &5 U | JH fL 18 15
i EBUEAS SARSEREHGE T3 4h, GCs RS TS B
ol PR AT B2 BRI A A K

1233 HEEREFMNREREMEF P A KR
( methotrexate ) JBIL MR S B , 76 GCs A RUEE
AR EE B RN 2 B K i 2% g AR ER 2 M R AIRHE 1 3R
12 (cyclosporin) 5 GCs BEE W AE V67 HEE TAO 1Y

RO A 2RI RORIEARE T GG, B
R IZE R4 (azathioprine ) 500 FH T36 97 TAO BYAA R v A B
B ABAEAE ) GCs Ji , il — @ 2 LR & . AR
M, RGN A R RS2, &£ %R Nk
( mycophenolate mofetil, MMF ) i i3 5 4 4 1] 335 1 901 ] FILEF
PATEIR I NG, [ B 4 A ™ AR B BRI D IE X B4 L AN
T 240 B A= SR BTG FEAE AT, 5 T s A AA e 36 FH 7T 4 =
T E P BE TAO B AT R — Tl B
BABIBHF T UE S 7E TAO ' MMF J&—FpAg 28 HL % 4 1 B
FEMHIF Y EUGOGO fofi 18 v L 77 MMF 15 Y S5tk
P eI H PR S s b B GO Y —ZRIRYT .
1.2.3.4 RBIKERA  Joni il AR & B K T 5 G
HHRZERRE B ( high — dose intravenous immunoglobulin,
IVIG) 5 GCs 1097 I RAH M, &% 2 A 80, HEE &
GCs HBUARAAL ™ (A PR HL A A% ) 5% FLSI 847 ol —
ST i R 1 AR KA TT i

1235 ERKMEEMY AERKIWRZ—Fh MR,
XA R GEEHA T iz g vE, rT il e s R AE R 1
(insulin like growth factor 1,1GF—1) BB, T AR BE Wl 2T 4k
UM A IGF -1 5 TAO MY &R HLEI A &, B8 il ik
(octreotide ) F1 2% % ik ( lanreotide ) &2 — A AR 254
—IUBUE RCT H, & 343 52 B8 RG24 1l R 37 3 1 DF
41 (clinical activity score, CAS) . e 2 v i iR s
SRR L, 22 5 IR0 ) SO 9 = A R A
L EG R TAO BeA R Y R, AR KA B
il RS, AR FEAR R 18 % |

1.3 &HET  BUTTIZHT TAO JRITE 80 47, HyF
ROZWIH HAZ 20, 68— TR B2 b ol 2 00 S IR 3Kz 3
BR[O TGS 1R GCs MOPEHT BB AT IR
i 32 Pk R PR 4, 38 VA 2800 78 %) e A R i 2
REAIG, R Bkiz shl s R o K

2IEFRBTHRAR

21 BEAREHR  IRIELT 40 R B H IR RHR
A thyroid stimulating hormone receptor, TSHR ) I IGF -1
SZAR'T L AGF-1 ZAKTE TAO HRHE J82T 2 40 Ha F bk I 40
R B ek B2 K AT (teprotumumab ) 7] 5 IGF-1 5Z{&k
S ETE AR T, BELIBT S IR RCA (IGF -1,
IGF-2) 540 JRIL T B KRIGIT I 1, 125 i BF & 7
TAO (3R Y7 5 EHA R L W2 e BEL
SR RIS (2 10 3 309 P70 PG T kO R 2 A B
YU LRI B 436 sh Pk TAO HE IR r 2R, 45 3 18
IR AR BT R AR IR BR S Y BE | CAS S WL RN 838 26 T
i )y SR B H 2808 AR A B I ], T
AR FAF W, IR WA B F 4 45 LA = 2R
(25%) %0 (17%) W% (13%) &5 (13%) | J% 55
(10%) W Jy B fig (10% ) Fl i MLBEAE (8% ) , 25 T/ &
REVE B 2 48 RS BRI 45 25 7 58 B IE B X
TAO A5, AH 1% 24 5] 1t [ ) A8 vk B 102 400 38 FR o7
A I ) S5 AT e 1 — AL IR A

22 FIZE B %'Jfﬁ%i*fh( rituximab ) 748 ] CD20 J=<]
SOREPLAR, CD20 L 1 B 4 i 35, 7776 T 1 B 40 M 2 1%

1289



2022F 88 2% $£8H
85263940

ERIRRIZE
E81E . 029- 82245172

http://ies.ijo.cn
BB F{5%8:1J0.2000@ 163.com

A1 B 4B B, J2 B T TAO 1897 I AEWIT
W Salvi ZEUUEE 43 BTG B E GO R Rl R 2
A, AR EOR 39 0 (91% ) s ke TR . RS B9 — 30
XUH RCTW 78 16 sl b 85 s poxd b 7 R 2 4 i
GCs M iRY7 IRIOCR , 45 R IR 24wk B, Al 2 H s dl v
100% £ 5 RE R HU0E , I 38% ~ 62% H 4 B A 1 o o 12
B SRIMTRIAE S — k9 ) Wk | 522 B FI A He , 1 F R 2
HEHUAR RIS M 5, HAE R AT 2 A RN
PRt A7 22 v i PRI B0 2E — 20 WTRA A1) 22 5 A HTFE TAO
BT RPER

2.3 MFAIREF DR FAPL (belimumab ) 245 B 40
UG T (B cell stimulating factor, BAFF) [ AT PR,
5 DURIAR BATIEA, DL BT B0 ) S HE RN L B 20,
Hat b T R A MO BRE BRI, AIRE
Graves J U5 ILIE BAFF Wk T+, H BAFF A A &
G I8 P 9 9 T 4 T e RR R e £ ) FROIR R A0 i I 3R
IRV R DR R BTAE Graves 5 AT GO H A 18 15 1Y [
R T M 1 & VR T, H RT3 ) — 55 56 28 1E 7E
P R Bl ML X FR K 6 A 55 i 25 45 S o 7 ik — 2P
MEL
24 FERER BRI (ocilizumab ) £ K H 4 A E
6 (interleukin 6,1L-6) SZ K FH AP BATERES A . 5
LRGAA L FEBR AP0 835 3 1 GCs it 25 58 3 (1 1% 3
PEF ™ EALE N BTG E T B R IHTE GCs
25109 GO g, £/ dmo (5 H —H) IIFEERAHTIAIT
ARG S TP GCs it 24 GO Mg $R it i 3 25 A, e wfk
At GO IR — R AR H L EMIRIT R, N GCs 282
UEF P T — TR e

2.5 MEIRTE B FHEXHIHI T M9E I8 5L K F (tumor
necrosis factor o, TNF — o) A & 4110 il 31 42 35 4% AP vy
(etanercept,ﬁ?ﬂ/\mif'ﬁ*‘@ TNF-a ZRBI&EH) Bk
AP (adalimumab , # 6] TNF-o AR TTREHIIA) R
FEBHT (infliximab , £ %7 TNF -« PATERERLIR) . R E
SHETR PG EAE 10 F135 s GO ik ) T B HR e IR 1Y
JPRLHJEM R R — [ 53 2 R 3k R
YU T R 25 AT RETEIR T A I I A AE i35 Pk /8 3 h ok ih
SRR S BERA BT AEA S8 4GHE b 7R % TAO
BVAIT VR, 2R B R IR YT i B8 R A B s /D, o2 T g
S EIME , B R & B R T I
JR RCT #E—4E TAO " PFA BT TNF-o 3697 B A AL
ek,

2.6 IL-17A BSEEHME GO B H M 1L-17 ¥R K M
PERS 2 4 B Wl 5 TR RN R LY IL—-17 ¥R S CAS
B REFH K (P<0.001) ' TAO H#% dh /M IL-17A
P4 T 2 L L 9] 5 At B 32 10 T 7, O HL7E TAO HRHIE i 55
27 CD4(+) F1 CD8(+) T 4 ffl, TAO HRHEZHZ KK £
B IL-17A R HAHSCA ML 5 4578 1 IL-17A 1 GO K/E
RIEPREORMEY . HATE I & B2 IL-17A #$
FEREPUIAR, AL 35 95 4 PP (secukinumab ) " K AR R HL T
(ixekizumab ) (4] . [:E%jg:bﬁkiff[,( bimekizumab ) [s0] 2 OHF
LA WUE A AR e R R A R L S8 T Thl7 4 AE
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TAO Kbl iy S BRI A B —Fh A
BBIRTT 5k
2.7 RS EEHBEINHIF  TAO 35 R IE 45 45 4H 24 1 />
MfiT A A= K A F ( platelet derived growth factor, PDGF ) —
AA (AB BB JF 5, W HE A% 2F 4 40 il 35 35 PDGF 32 /K",
PDGF A] 755 IR HIE B 2F 4 4 i 3 5, £ 34 B i T2 1 L 328
IR 1L-6 b, FF-42 75 TSHR [R5 /K, BE &R
FA ) 570 P 6B 2 ¥0 ) PDGF A9 i 2k &, A 5 & e
(imatinib) | 3k ¥ 28 J& ( dasatinib) . JE #% ¥ JE ( nilotinib )
AER U BRI A T A HEE JE K i L 0 Jk DA 5 R G I =
PRER R FMY UL, 2 BR R 40 1 50 726 TAO J397
e R B AT AR i — R &
2.8 ATX-GD-59 #1 K1-70 & Iscalimab H T Graves Ji§
IR N ZE IR BT 3B ), H A — 57 7R E ]
WIETE Graves i B # AT IG RIS . 48T Graves i
5 GO 7 A 27 LA U, 2R 25 T REZE GO
EHWRTES , T —254E GO Hhalb 7 3L ml 5 I IR 55
ATX-GD-59 J&%EF A TSHR 541 A W Fft vl 35 1 A5 1 Ik A9
RBEY WA EIEFRW ATX-GD-59 & —Fp 44 H i Z
RAFIIRTT 1k, 70% 4% 52 25 G719 52 183 Ui 2 H R AR
BE KOS5 . K1-70 /2 #E 10 A TSHR B 58 Pk,
K170 FIfifi £T4 7KF- 52 500 S A0l 1k AT, IR Bl M22 XK
B T4 K- A VR FH L Tscalimab 2 — g B JE T
CD40 g BEHLIR  REZEARSMI I CD154 175 519 A F1 41 it
FIE L — I R 58 P | Tscalimab VA YT Graves ¥ [
GV RASES R T A 7 6 (47%) FR IR 2
AEWKIZ IEH, TSHR-Ab 7KV 2 FEAIK (56 12wk 29 40% Al
55 20wk 21 70%) .
SERRRE

AT T TAO A 5T 8RB A, B4l TR B A g
TR I IR R, S SO R 25 5 0 i AR IRIFSE R BE . H
TR 20 AT il B T S e S R R HRT RS 2
HG i PR ERIL XS FEAIF ST MK IH 3520 e 25 A Rt & 4
P A A A A 1 = A T THA 7 R ABESY, £ XF
W24 0% s PR L FH 7 5 4 feft A AIE , 45 5 18 5 B0 40
K GBI PEA R PR T, X T TAO, B39 1 Al
RETEARRREFE b2 i i R I s S B AH ¢
W AR R R AR 20 T TAO A wHLT R AH
A HIHE A3, W AR IR YT 7 28, J1sRam b pil il 2 i Ae
A T2 B 45 25 07 20k e B 25 ORI, TR
A A R R Y aaa T i U His T
I PRAEASFRA R 1 ARG, ) 4 e KRR Hb ol 38 TAO K
5 AT &,
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