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Usefulness of Measuring Thyroid Stimulating Antibody at the Time of
Antithyroid Drug Withdrawal for Predicting Relapse of Graves Disease

Table 3. Diagnostic Values of TSAb and TBII at Antithyroid
Drug Withdrawal for Hyperthyroidism Relapse in Patients
with Graves Disease

TSAb (1=35) TBH (n=39)
Vaiable Negative Positive: Negative Positive
(m=23) (n=12) (n=28) (n=11)
Relapse 4(17) 8(67) 12(43) 4(36)
Diagnostic values, %
Sensitivity 63 28
Specificity 83 65
Negative predictive value 78 45
Positive predictive value 69 47
Accuracy 76 50

Values are expressed as number (%),
TSAb, thyroid stimulatory antibody; TBII, thyrotropin-binding inhibi-
tory immunoglobulin.
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Correlation of NOPECS' score parameters with M22-TBIl and Mc4-TSI

Parsieteis of M22-TBII Mc4-TSI
NUSEECR acone R pvalue R  p-value
Eyelid retraction 0.042 0770 -0.002 0992
Soft-tissue involvement 0.136 0347 0325 0021
Proptosis 0.067 0637 0261 0.068
Extraocular muscle 0.244 0.087 0412 0.003
enlargement
Corneal involvement 0.067 0644 0058 0.690
Optic nerve 0245 008 0150 0299
involvement

Spearman’s correlation statistical method was used to compare
each group.

TBII = thyrotropin-binding inhibitory immunoglobulin; TSI =
thyroid-stimulating immunoglobulin.

“Endocrine ophthalmology grading scheme proposed in 1969 by
SC Werner.
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Figure 2{A) Course of serum TSAb (SRR%) in 5 exemplary patients
with Graves hyperthyroidism who did not respond to a 24-week
course of methi le (MMI) treatment. (B) Course of serum TBII
(IU/L) in 5 exemplary patients with Graves hyperthyroidism who did
not respond to a 24 week of MMI treatment.

7339 A dAFo s APFS 5=}

T AAETY) AR S B A A3
MC4-TSI Bioassay[ A3 5 %441=
foujd FAE nel uhd

TSI A S #A4 & oA Z¥S
(P»0.05)

B3], 7152 AAdoldA
A Z& 19l A A
TSI bioassay:= At F-8-40] 3

JW Young et al., Korean J ophthalmol 2015;29(4)213-219

TBIIS} TSI &5 A% 27| A oA =
TRAb X7} 37 vhehA gt

ATDXE 4 ¥ ¥, TSIH A KTBIE=
557 gashs vt

TSI s 5+ AA3] &2 3971 4.

ol Bkl B 53,
FAAIEF GO0
o8 297} Botehe B} qint.

8% TRAbZI 54 H7lof
8% w7} Ao

J Clin Endocrinol Metab, April 2020, 105(4):e1006 el014




>

TSI REPORTER BIOASSAY

Thyretairf

(1O uojouiclyt | MBSEA ST Y2 20 [eUY 2.3-5.6F

Dow BIOMEDICA

1. 02-2201-3602 =+ 02-2201-2166

| contact@dowbiomedica.co.kr
H P www.dowbiomedica.co.kr

11



9 19 utolQuicht
Dow BIOMEDICA

TSI bioassay

TSI Bioassay ## =& X2 & Al ERIL|CL

L
—_

=5 5olof A8t

12



=
;l':;'gt I_OEII"l. Hono

.1
O
-
19
e

A oS (B2 el £83)2 20|24 ZHUETE EXte| LR R0 L5, X ESHYZ 2L
(thyroid stimulation immunoloobulin, TSI)0f| 2K YO{LH= XpotEH A ZISto|Ct,

Sixlf ZIslst D Qe A OHHE T3f|0|E AW SEXtO| HAHO|AS] ZAMIZS 222 AESH= BIML T 7| £ JHX| 0|H,
0l TSI HAAHAPHE(TBINZ A4 SLUAH(TSI bioassay)O|Ct.

TSI Hed HAMH (TBII) MELEY (TSI bioassay)
A3 HElS S0jHoE 3E
LRI, A NS 25 A4S
R e e — AR TSI0| Zgsls UM £
— HCtgstot ZAHEM E&
' A MM El Luciferase 0ff Luciferin 2 HMSA|H
7 &zii"'gxﬂm' 2] drAlSH= Hio| 92 Luminometer 2 5%
A Hyperthyroidism € SgEtL|C}
EECEL= 24 8ol 2gtstx|gt >
’{ 28121 TSH | 5188 Hitstol »
Hypothyroidism £ F2gLICt | /-r-_-@;h
» ®& Lv:ui.iferase_
ATP ¢ dE2dd
V4

—

@ Thyroid Stimulating Immunoglobulin
@ Thyroid Blocking Immunoglobulin
¥ TSH Receptor

13



14

UM HIZ, HSHY 2YS AN B goloj 24

2 BI2E0| TS| bioassayis 48417} AIRIE! MZOIA cAMPS| 442 5101 X2 SHHete So|xo= A3l
& U T ECHED |0 P4 OhEE0| BE Y HB0IL HEH 2UE S Y ST 20l 57[0] TSI bioassay
7HTBIl KT S4-8THT & 4 YALIC (3)

@ 2o S /ZF TS Hoteto]| 2L0] TSI bioassay?| TBIl assay 2Lt {2|StCtD THESHTE (1)

@ OHg7|2| SRS CHA O 2 St AIT0| A= TSI bioassay?t 244 £852| A4S gHAstet| o]
TBll assay HCt f2|2E HOFACE (2)

® Thyroid-associated drbiotpathy(TAO) EX20f|A 2] Y4H 2RI 24 Al, TSI bioassay?t CHE A
HO 953| YUZIH =SS &elstACt. (6)

Table 1l Distribution of the sensitivity rates among different TSH-R-Ab assays.

Number Thyretain ! . Roct
TAO patient group of subjects | TSAb functional St;?:!d?ns bridge bindi ECLIA p value
") Bissiagy inding assay inding assay
sensitivity (%) sensitivity (%) sensitivity (%)

All TAO patients 87 94.3 81.6 72.4 0.00%°, <0.001°, 0.057¢
Active TAO patients 39 100 89.7 821 0.125%, 0.016°, 0.250°
Moderate-to-severe 51 100 90.2 86.3 0.0632, 0.016°, 0.625¢
Inactive TAO patients 48 89.6 75 64.6 0.039%, <0.001°, 0.227¢

Mild TAO patients 36 86.1 69.4 52.8 0.070% <0.001°, 0.109¢
< 1year 42 100 90.5 81 0.125% 0.008°, 0.219°¢
> 1 year 42 88.1 71.4 64.3 0.0392, 0.002°, 0.453¢

TSAb (SRR%) low positive 17 100 47 1 41.2 0.0043, 0.002*’, 1.000c
TSAb (SRR%) b
R goskNS a4 100 93.2 818 0.2507% 0.008° 0.125¢
TSAb (SRR%)
highyposttive 21 100 100 95.2 1.000?, 1,000°, 1.000°

TAQ, thyroid-associated orbitopathy; TSAb, TSH-R stimulating antibodies, SRR%, serum-to-reference ratio; TSAb (SRR%) low positive, TSAb
level in TSAb bioassay < 25" percentile (140-298 SRR%), TSAb (SRR%) medium positive, TSAD level in TSAb bioassay 25™-75" percentile
(299-761 SRR%), TSAb (SRR%) high positive, TSAb level in TSAb bioassay >75" percentile (>762 SRR%); Values are presented as a number
of subjects and percentage of positive results; *p value for difference in the sensitivity rate between Thyretain TSAb functional bioassay and
Siemens bridge binding assay in different patient groups, ®p value for difference in the sensitivity rate between Thyretain TSAb functional bioas-
say and Roche ECLIA binding assay, “p value for difference in the sensitivity rate between Siemens bridge and Roche ECLIA binding assays
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Thyroid-stimulating immunoglobulins(TSI) show more significant association with clinical features of GO(Graves'
Ophtalmopathy) than TBIl and may be regarded as functional biomarkers for GO [4]

TABLE 3.—Prevalence of Thyrotropin Receptor Stimulating Immunoglobulins and
Thyrotropin Receptor Binding Inhibitory Immunoglobulins with Respect to the Clinical
Activity Score and to the Seven Individual Parameters

TSI Positive, TBII Positive,
n (SRR% =140%), n (%) (=11U/L), n (%) P Value

Active GO 69 69 (100) 58 (84) 0.196
Inactive GO 39 37 (95) 29 (74)

Redness of the conjunctiva 89 88 (99) 71 (80) 0.172
Swelling of the eyelids 87 87 (100) 69 (79) 0.024
Chemosis 52 52 (100) 44 (85) 0.440
Pain, spontaneously 24 24 (100) 20 (83) 0.877
Pain, when moving the eye 20 20 (100) 16 (80) 0.922
Redness of the eyelids 20 20 (100) 13 (63) 0.194
Redness/swelling of the caruncle 18 18 (100) 16 (89) 0.726

GO = Graves’ ophthalmopathy; TBII = TSHR binding inhibitory immunoglobulin; TSHR = thyrotropin receptor; TSI =
thyroid-stimulating immunoglobulins.
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Table 2. Prevalence of Thyrotropin Receptor Stimulating
Immunoglobulins and Thyrotropin Receptor Binding Inhibitory
Immunoglobulins with Respect to the Individual Characteristics

of 108 Patients with Graves’ Ophthalmopathy

TSI Positive, TBII
(SRR% Positive,
=140%), (=11U/L), P

n n (%) n (%) Value

Female 92 90 (98) 75 (82) 0.844

Male 16 16 (100) 12 (75) 0.844

Smokers 53 52 (98) 38 (72) 0.097

Antithyroid drugs 17 77 (100) 59 (77) 0.034

Euthyroid (total) 55 53 (96) 40 (73) 0.127

In remission + euthyroid 21 19 (91) 18 (86) 0.535
(no antithyroid drugs)

Hyperthyroid (total) 53 53 (100) 47 (89) 0.127

Untreated hyperthyroidism 10 10 (100) 10 (100) 0.535
(no antithyroid drugs)

Acropachy/dermopathy 7 7 (100) 7(100) 0.590

Autoimmune diseases 22 22 (100) 17 (77) 0.851

Mild GO 33 31(94) 24 (73) 0.113

Moderate-to-severe GO 75 75 (100) 63 (84) 0.113

Diplopia 59 59 (100) 50 (85) 0.310

GO = Graves’ ophthalmopathy; TBIl = TSHR binding inhibitory im-
munoglobulin; TSHR = thyrotropin receptor; TSI = thyroid-stimulating
immunoglobulin.
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biomarker of the activity of thyroid eye disease
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Supplemental Table 1. Demographics of the study population (total n=101).

Age (years, mean+SD. range)
Female
Smoking
Thyroid function on mitial visit
(Hyperthyroid TED: Subelinical hyperthyroid TED: Euthyroid TED)
TSI bioassay (SRR%, mean£SD., range)

TSI positive, cut off SRR%140

Management of thyroid function
(ATD: RAI: Surgery: No treatment)

Duration of ocular symptom (months, mean = SD, range)
Duration of hyperthyroidism. n=75 (months. mean = SD. range)

Severity of TED,
(mild: moderate to severe : DON)

CAS (mean. range)
Active TED

Diplopia (%)

45.9=13.1 (12-88)
71
27

75:8:18

402.7+ 192.8 (23-890)
90

69:1:1:30

8.01=11.9 (1-60)
13.3£16.7 (1-72)

52:41:8

2.21%1.61 (0-6)
51

31

SD =standard deviation; TSI = thyroid-stimulating immunoglobulin; SRR = specimen-to-

reference ratio; ATD = antithyroid drug; RAI = radioactive iodine: TED = thyroid eye

disease; DON = dysthyroid optic neuropathy: CAS = clinical activity score.
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Figure 2. (A) Course of serum TSAb (SRR%) in 5 exemplary patients
with Graves hyperthyroidism who did not respond to a 24-week
course of methimazole (MMI) treatment. (B) Course of serum TBII
(IUA) in 5 exemplary patients with Graves hyperthyroidism who did
not respond to a 24 week of MMI treatment.
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Figure 2. Higher relapse rate in positive thyroid-stimulating immunoglobulin (TSI) group at the end of anti-
thyroid treatment in patients with Graves’ disease. (a) Relapse rate in positive and negative thyroid-stimulating
immunoglobulin [TSI] group, respectively. p value was calculated by a chi-square test; [b] the change of TSI
from the end of treatment to 1year after stopping medication in Graves’ disease patients with relapse [n=4] or
with remission (n=11) at the end of treatment.
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The Prediction Model Using Thyroid Stimulating Immunoglobulin
Bioassay For Relapse of Graves’ Disease

Method
__ Result
@ Study populiation. patients whose TS! ¥ < 140%. s0 the ped the ATD
Sp ATD 'T' ,T. ,T 4 The Prediction Model Using TS1 Bioassay For Relapse of Graves' Disease
Nt T8il Age
———
Sex
| —— =il
s e Corol W3R < for o
By procab TSI 67.2 seore (HR 2,007, With Cut-off 66.5%)
— Yy, . seuitivity ST%, spechicity TEH 22 8 score (HR 1,185, positve: more relapse)
« 0T, sbdity 1o prediction Sex 100 score (HR 2 589, Male: more relapse)
z wes o bt Age 62.6 score (HR 0.0078. Younget age: mors relapse)
. — [ 1
i bl Y/ Ll—-
Sensitivity 5T%, Specificity 70.T%,
* All patients were observed af east 1 year after ATD stop Ability 1o predict of Graves' relapse 67.2%
# Key findings

¥ The cut-off value of the TSI bicassay to predict GD relapse should be lower than that for diagnosing GD.
¥ Nomogram with multiple risk factors including TSI bioassay could be helpful to predict GD relapse.

Figure 7. Graphic abstract of our study. Abbreviations: ATD, antithyroid drugs; GD, graves’ disease, HR, hazard ratio; TBII; inhibitory immunoglobulin
binding to thyrotropin; TSI, thyroid stimulating immunoglobulin
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Table 2, The differences of AUC and slope between groups

Total Remisoion Relapse pernstent

P-value

(N=162) (N=84) (N=78)
TSI _slope -1179 1530 -1430=137.0 9082 1p52 0.030
TSI_AUC 211579 2482+1272 318621791 0.005
TBI_zlope 332164 47+68 192226 0.252
TBII_AUC 84z113 950=115 103+134 0.040
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George J Kahaly et al. J Clin Endocrinol Metab 2020; 105: e1006-e1014
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