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Clinical Implication of TSH Receptor Antibody Measurement

Dong Yeob Shin

Department of Internal Medicine, Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Autoantibodies directed against the thyrotropin receptor have been well known to be an important
pathogenesis of Graves’ disease. However, the diagnosis and management of Graves® disease are still mainly
dependent on thyroid function itself and clinical manifestation of thyrotoxic patients. That is mainly due to the
low sensitivity of early generation of thyrotropin receptor assay methods. The development of sensitive
thyrotropin receptor measuring tools through third generafion immunometric assay made the diagnosis of
Graves’ disease with mild hyperthyroidissn accurate and convenient for patients. Bioassay to detect thyroid
stimulating immunoglobulin is also commercially available nowadays, which theoretically discriminate thyroid
stimulating antibodies from thyrotropin receptor-blocking antibodies. Although the use of these serologic
markers plays an informative role in accurately diagnosing Graves’ disease and predicting the prognosis of
disease, consideration of the heterogeneous nature of autoimmunity of Graves’ disease and the limitation of
indirect antibody assay is also required for proper management of Graves’ disease patients. In this review, the
clinical usefulness of thyrotropin receptor antibody in various clinical situations of Graves’ disease was
overviewed.

Key Words: Graves’ disease, TSH receptor antibody, Thyrofropin-binding inhibitory immunoglobulin, Thyroid-
stimulating immunoglobulins

N 2

hormone (TSH) 4845 oz 3st= X7IEA
(TSH receptor antibody, TRAb)Zh= A} 0] H]'a;d S
o], TRAbO] ©J3F TSH 4-84] A=tolehe Teo]u

O o] B A8 (Graves' disease)2 A7 5873, Hol yal7|Ao] +HE ATk 5 TRAb ZZ“:”_J A
WHHED I B YROIN FTEF, WREE 5 TR Ee AR ASHoR WHsGeD o] B
of TpabAS] S Buels ATlRdeoltk 1835 ool Talo|dage] MEke 1 AR B TRAD
W OFBE O|A} Robert James Graves7} TOElSh € & mabHel AHEAAE ol 8T 4 YA Atk of
T=& 59 AL 7IEctd o, 19564 Adams L 7]e} AprtH g ske] Atho] g8 Bxok JAA
2} Purves7} o] B YOS =Z “long-acting thyroid At 7|20l oj&st= A tivl=l= Foleta & 4
stimulator (LATS)”] EA1E LS. o] F ZAl&d At P, oFE 7] TRAb 574 2t AHA| = 131]
AT1E Edte] LATSS HA7F thyroid stimulation o|lBAYL S5} 7|o= SHAI7F Qo 2+ 23

Received May 16, 2015 / Revised May 9, 2016 / Accepted May 10, 2016

Correspondence: Dong Yeob Shin, MD, PhD, Department of Internal Medicine, Severance Hospital, Yonsei University
College of Medicine, 50-1 Yonsei-ro, Seodaemun—-gu, Seoul 03722, Korea

Tel: 82-2-2228-2261, Fax: 82-2-393-6884, E-mail: shindongyi@yuhs.ac

Copyright © 2016, the Korean Thyroid Association. All rights reserved.

@ This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creative—
commons.org/licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the
original work is properly cited.

15



71515 B A= Ao = TRAb 4>
Ak 3ol glof ABHA WA
d O 2 AT AA = AL
237} gt
oAl = Y A=z 2E A9eA He=
&% (thyrotropin binding inhibitory immunoglobulin,
TBI) S4%2 ARERE Zlo] QY 4= UAITE 3A]
TBI =49 9 | AH8-3+9 luciferase reporter 7|4k
9] bio-assays &3 WA= HAZEEH (thyroid-
stimulating immunoglobulin, TSI) 39| H3tx7}
Z7keE Ae el Agols U4 @
of JEjolmaYe] YA T 4
et opro R e 4 9ok meld TRAb 57
A3E M5t A7 TE
#2of A&sh= Hol= Lo] Bt ApA| ] ez
o ArtEel7lA 9 A kgA 27
7|2 A ol 2|18 zty JAFEZAbYL Z55le] Tl

70| FL5tt

TSH £8A4 srAe] AlIThA 71X

TRAb= /A o LA utof] 9123 TSH 4~
9] extracellular Leucine-rich repeat domain (LRD)o] 2
25l cyclic adenosine monophosphate (cAMP) Al S 4
FAAE A A IV sTUTS 2oy,
Z|Zolli= TRAb-TSH 484 2280 2J3t non-cAMP
AzdgAANE &5 vlAl= Aer LA 3l
o}? ek AR Jdo| By Shah A U] TRAb
o] A&t F e Ul o] & o]0l TSH 484
A A eF TSH -84 A, = 7H] 4 25
£ Ho|A| Y= 574 TRAZHA| thefst th(%) 224
FAI7F S = o] flon, ol A H=S] +F E
FAY 23 Y2 B9l Wskehs Ao g
oh*? 7pg del o] gEE TBI YL
TSH (1, 2A|tj TBII &4 ¥) E= & TSH &
2 FAGAIH TBII S44)et TSH 4~842] At
2L @ W AZHAIZE JAlsts e E

Zo|BE TSH -84 A= o855 I 4 glck

32U AMP S 7 5h= TSI S89Y e 4
o| Ao & TSH 484 A=gAehs dEsHA |
Ay oz st A or gulst IS E

==
5

op
2

ol ol

-

rg
>
i
=

dt oy L o T [ o

Dong Yeob Shin

A 3AIC] TR Y TSI S4 8ol de] ALEShE o]
2000508 0 F:9] Lolmz oy wE Teolus 3|
2 A HolN olF BH el U 47 1
S QAL AT, B P SRNE Bl
A Zeloluag g Meahn ol TRAb ZHYL
B 22 UPEe Bolwg HolFy ok wet
2 ot ofpjertEo
41555 (amiodarone-induced thyrotoxicosis)
FAMd et 43 2MgA To AR E o+ ¢
Shxpo A 712 RIS EA TYolBAY S
glol = f-&stoh 28 ol Al 75
= W71 ASHSS Bole SRR S
SolA TSH =84 2k 27 HGA17F 2
L2 S EF0] U] > SRfoll A= TBII
27 Aol A|4jo] 7018 712 Bast ok B
K A, AT 5 T At A
HEolM BUEE By A EES destrucive
thyrotoxicosis) 2] 74 -$-0l|I=. TRAbS EZ st o] A& Q] 3
TARAZL A 5 e o] Ae,
U ool B AXSHE Bue oAk
gt nzho] glo] 3AIt) TBII E+= TSI 574
7t AEEH A= oo R AdactA A =
AL FAMF QL E 2|7 & AldPste A2 o|50]
w7 gr=ct” g2 Jgoluay A E AUl
gt S4S BEole FF €5 TRAb A4do] 5&5HA
crot ZAle] ©ZHE ZHHHE TRALZF 3402
76] )

4

d

o &= A
s
2
>~
(¢}
N
N
S
=
N
N
ol
ol
ol
N,

oy

0 ok

fr e o ke oo

e[l
ol
o o2 o o g

ajo|B o] ot A7 sFAT2 HHE A
s o2 X7 3 57
o 4 lh FAHAA Fol 717 B9 i) g
oM 750l RAISARE oFA| S o]
7191 2] AE7E fAIEH= B 50%ll 12 = A
oz gefA ek old Aol 237] TBI %

>

1o
ot
o
AT
Mo
2
0y
H
il
ro
_O|£
2
]
)
o
|
[>
ok
=
2l ox
o o ¢g

ol a

gou, AHstest AxE
o A, WA B T 2
A oS3k dl 9o OFA 5 AHO] TRAb &
2|7F -85t oFAl ST A] TRAbZ} 2A5HA] o
Ao AAATA 9] 717k0] Hojx|= Ao Wi
3 ek ol2H o TSH 584 A3 FATe &

ol N

flo

Vol. 9 No. 1, 2016 16



Clinical Implication of TSH Receptor Antibody

o HEH o= 7S5t TSI 54 Wol TR S3Yx
o JEojmay Ae] thg el=2lo] ke must
glout ofz7tx AEL AT ubtt chstel BEaHA
OFck ™ 3k TRADS] HejHQl 2| oket 3
A@g 0| Soly EF Teolns
of weh X &HOoR WS Hos Peld o
oo wel YIHFAA FH F FHVE 717 FU
TRAb 2743t0] W3} Fol2 BT

AR B 2 71E]

£ Jdlojnay A dEstt deol mgol
E]_.12,14)

E
1o
ﬁ‘
fru
o,
_E_l‘

aS
[l
o
2
2
=
—]
n
I
>
(o]
2
ok
2
5\
oX.

QAIEO] TRAbE: Ejuhe B 4 glonz, J9
olBAy e 23 gt YARA TRAD 37} 2
B9 eolel Algole] HPHFESES FUT 4 9
ok Ao gale] wiE welA Ao Wt st
of Y4l |2 24 Telo|B ol A TRAD 4
9 TSH 484 A3 BHEE Fashe oz ¢
2 glck Jefut U8 Jeoluay Bk EL ofd
of JFoluagoR AR W F A WISl
FAEE BRAME YA 712 B e 4AY
TRAbZF A5 79 gobo] ]z Fapol] Felt
"ot gtk Aula PPA7ISFAE AL eo}
27l 2 ofgdaol glout TSH 484 A=A o
AUPALE BE fuke Fustel eol A7) 50

01 = oot mEbA Tefo] By ghake] 7
9 4l 24285 Aol Al TRADE S45ko] A/d=] 9

30 o]4 372 B A% ot Aejol that U
Falgto] QT E TSH 5841 A3FA L 2
A BE ek SRtk oA TSI 24
E3F eot L Aol IATIEFAE SIHE o] o]
glo] AeHa §-840] E& Ao dgEL FHH

cut-off value 52| 3o o] F7FAQ A7 HQ
Slch

NYHOR g 7|HL

A ghgtout YHHOR AFYF FFE U Ay
= = 8

Aok TRAD 7% WHE AL Bk 5

17 Int J Thyroidol

eloluz QRgZo] glofA 7IEe] TRIN £

‘:l R4 =]
ol @atel TS ZAVE ek o 4o AR S B
ol Ao Wugw 9ok & 5 TR W TSI
£ 274 adolus PES BAE tia T
B4 AFolx TSI 3577 b EFel A BHE
<4(clinical activity score, CAS)E ojL|z} A8 x2 9
cholsl 2% WWES BElE wrh By AR

o Fogt S Hol= 2o R BEilst
BHoh TSIZF SARE Saktol A B & QhF
A FPEE Bole Ao Busklh 19
AR a2 o|B A oLy =o] drAlTl ofksl Qo)
1 717o] Bes] P =R o2 ARolA, TRADE
TS X Y 2 g5of of DA A-gstojof sh=%]of
gt F3g 222 gle dEolth

r$ TR r[o e o2
(o]

ok
;—]
=

= oy

= rél >1rE e eie]

r&"

—
2
_Il)l'
mE
Mo
._]
=

%e,
—
<2
_Il)l'
0_1.4
E
Ho
4n
£
i)
>
fu)

ASo] BAEo] long &L Ao TRAb &
2 ol g3ttt steleki olefdt Ap7kAIel oW

1%
dlo iy 2O BT WPt A

ox o of oo
i
N
R
=2
>
2‘3
&
p
T
<t
N

ZA| ool J2o|B A TSH 428 9l TSH
AYARHAF 2R, 4N XT o
SEEES

References

1) Bahn Chair RS, Burch HB, Cooper DS, Garber JR, Greenlee
MC, Klein I, e al. Hyperthyroidism and other causes of
thyrotoxicosis: management guidelines of the American Thyroid
Association and American Association of Clinical Endocrinologists.
Thyroid 2011;21(6):593-646.

2) Costagliola S, Morgenthaler NG, Hoermann R, Badenhoop



K, Struck J, Freitag D, ez al. Second generation assay for
thyrotropin receptor antibodies has superior diagnostic sensitivity
Jfor Graves' disease. | Clin Endocrinol Metab 1999;84(1):90-7.

3) Paunkovic J, Paunkovic N. Does autoantibody-negative Graves'
disease exist? A second evaluation of the clinical diagnosis. Horm
Metab Res 2006;38(1):53-6.

4) Lytton SD, Kahaly GJ. Bioassays for TSH-receptor autoanti-
bodies: an update. Autoimmun Rev 2010;10(2):116-22.

5) Michalek K, Morshed SA, Latif R, Davies TF. TSH recepror
autoantibodies. Autoimmun Rev 2009;9(2):113-6.

6) Morshed SA, Ando T, Latif R, Davies TF. Neutral antibodies
to the TSH receptor are present in Graves' disease and regulate
selective signaling cascades. Endocrinology 2010;151(11):5537-
49.

7) Zophel K, Roggenbuck D, Schott M. Clinical review about
TRAb assay's history. Autoimmun Rev 2010;9(10):695-700.

8) Tozzoli R, Bagnasco M, Giavarina D, Bizzaro N. TSH
receptor autoantibody immunouassay in patients with Graves'
disease:  improvement of diagnostic accuracy over different
generations of methods. Systematic review and meta-analysis.
Autoimmun Rev 2012;12(2):107-15.

9) Kamijo K, Murayama H, Uzu T, Togashi K, Olivo PD,
Kahaly GJ. Similar clinical performance of a novel chimeric
thyroid-stimulating hormone receptor bioassay and an automated
thyroid-stimulating hormone receptor binding assay in Graves'
disease. Thyroid 2011;21(12):1295-9.

10) Mukuta T, Tamai H, Oshima A, Morita T, Matsubayashi S,
Fukata S, ez al. Immunological findings and thyroid function
of untreated Graves' disease patients with undetectable TSH-
binding inhibitor immunoglobulin. Clin Endocrinol (Oxf) 1994
40(2):215-9.

11) Torring O, Tallstedt L, Wallin G, Lundell G, Ljunggren JG,
Taube A, et al. Graves' hyperthyroidism: treatment with
antithyroid drugs, surgery, or radioiodine--a prospective, rando-
mized study. Thyroid Study Group. | Clin Endocrinol Metab
1996,81(8):2986-953.

12) Carella C, Mazziotti G, Sorvillo F, Piscopo M, Ciothi M, Pilla
P, et al. Serum thyrotropin receptor antibodies concentrations in

patients with Graves' disease before, at the end of methimazole

13

=

14

=

15)

16

=

17

~

18)

19)

20

=

21)

Dong Yeob Shin

treatment, and after drug withdrawal: evidence that the activity
of thyrotropin receptor antibody andfor thyroid response modify
during the observation period. Thyroid 2006;16(3):295-302.
Giuliani C, Cerrone D, Harii N, Thornton M, Kohn LD,
Dagia NM, ez al. A TSHR-LH/CGR chimera that measures
Sfunctional thyroid-stimulating autoantibodies (TSAb) can predict
remission or recurrence in Graves' patients undergoing antithyroid
drug (ATD) treatment. | Clin Endocrinol Metab 2012;97(7):
E1080-7.

Hwang S, Shin DY, Song MK, Lee EJ. High cut-off value
of a chimeric TSH receptor (Mc4)-based bioassay may improve
prediction of relapse in Graves' disease for 12 months. Endocrine
2015;48(1):89-95.

Zimmerman D. Fetal and neonatal hyperthyroidism. Thyroid
1999;9(7):727-33.

Stagnaro-Green A, Abalovich M, Alexander E, Azizi F,
Mestman J, Negro R, ez al. Guidelines of the American Thyroid
Association for the diagnosis and management of thyroid disease
during pregnancy and postpartum. Thyroid 2011;21(10):1081-
125.

Eckstein A, Esser J, Mann K, Schott M. Clinical value of TSH
receptor antibodies measurement in patients with Graves'
orbitopathy. Pediatr Endocrinol Rev 2010;7 Suppl 2:198-203.
Vos XG, Smit N, Endert E, Tijssen JG, Wiersinga WM.
Frequency and characteristics of TBII-seronegative patients in a
population with untreated Graves' hyperthyroidism: a prospective
study. Clin Endocrinol (Oxf) 2008;69(2):311-7.

Ponto KA, Kanitz M, Olivo PD, Pitz S, Pfeifter N, Kahaly
GJ. Clinical relevance of thyroid-stimulating immunoglobulins
in graves' ophthalmopathy. Ophthalmology 2011;118(11):2279-
85.

Jang SY, Shin DY, Lee EJ, Choi Y], Lee SY, Yoon ]JS.
Correlation between TSH recepror antibody assays and clinical
manifestations of Graves' orbitopathy. Yonsei Med ]| 2013;54(4):
1033-9.

Jang SY, Shin DY, Lee EJ, Yoon JS. Clnical characteristics
of Graves' orbitopathy in patients showing discrepancy between
levels from TBII assays and TSI bioassay. Clin Endocrinol (Oxf)
2014:80(4):591-7.

Vol. 9 No. 1, 2016 18



