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The Roles of the TSH Receptor Antibodies in Autoimmune
Thyroid Diseases

Chang-Soon Koh, M.D.

Department of Internal Medicine, College of Medicine, Seoul National University

To evaluate the clinical and pathogenetic roles of TSH receptor antibodies in autoimmune thyroid
diseases, TBII were measured by TSH-radioreceptor assay methods in 352 patients with Graves’
disease, 108 patients with other thyroid diseases and 69 normal persons. The normal range of TBII
activity was less than 15%.

The frequencies of detectable TBII in 169 patients with untreated Graves’ disease, 31 patients with
hyperthyroidism under treatment and 70 patients with euthyrodism under treatment were 92.4%,
87.1% and 54.3% respectively. However 12 (21.8%) out of 55 patients who have been in remission more
than one year after discontinuation of antithyroid drugs treatment had detectable TBII activities in
their sera. In 196 patients with untreated Graves' disease, the frequency of TBII increased by
increasing size of goiter and the frequency of proptosis was significantly high in patients whose TBII
activities were more than 60%. TBII activities were roughly correlated with total T, T, and free T,
index but low ¥? value(less than 0.1).

In 67 patients with Graves’ disease who were positive TBII before antithyroid drugs treatment,
TBII activities began to decrease from the third months and it was converted to negative in 35.8%
of patients at 12 months after treatment. There were no significant differences of the declining and
disappearing rates of TBII activities between high dose and conventional dose groups. TBII activities
were significantly increased initially (2-4 months) and then began to decrease from 5-9 months after
31T treatment. There were two groups, one whose TBII activities decreased gradually and the other
did not change untill 12 months after subtotal thyroidectomy. Although preoperative clinical and
laboratory findings of both groups were not different, TBII activities of non-decreasing group were
significantly higher than those of decreasing group(74.6+18.6% vs 39.2+15.2%; P <0.01).

Thirty three(55.9%) out of 59 patients with Graves’ disease relapsed within 1 year after discontinu-
ation of antithyroid drugs. The positive rate of TBII at the end of antithyroid drug treatment in
relapse group(n=233) was significantly higher than those in remission group (n=26) (63.6% vs 23.1%;
P<0.05). The mean value of TBII activities at the end of antithyroid drug treatment in relapse group
was significantly elevated (29.7+21.4% vs 14.7+11.1%; P<0.05). Positive predictive value of TBII for
relapse was 77.8%, which was not different from those of TRH nonresponsiveness(78.6%).

The frequencies of detectable TBII in 68 patients with Hashimoto’s thyroiditis, 10 patients with
painless thyroiditis and 5 patients subacute thyroiditis were 14.7%, 20% and 0%, respectively.
However in 25 patients with primary nongoitrous myxedema, 11 patients(44%) showed TBII activities
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in their sera. 9 out of 11 patients who had TBII activities in their sera showed high TBII
activities(more than 70% binding inhibition) and their IgG concentrations showing 50% binding
inhibition of "**I-bTSH to the TSH receptor were ranges of 0.1—2.6 mg/dl. One patient who had high
titer of TBII in her serum delivered a hypothyroid baby due to transplacental transfer of maternal

TBIL

These findings suggested that 1) TSH receptor antibodies are closely related to a pathogenetic
factor of Graves’ hyperthyroidism and of some patients with primary non-goitrous myxedema, 2)
measurement of TSH receptor antibodies is helpful in evaluating the clinical outcome of patients with
Graves’ disease during antithyroid drug treatment and in predicting the neonatal transient hypothyr-
oidism of baby delivered from primary myxedema patients. 3) there are 2 or more different types of
TSH receptor antibodies in autoimmune thyroid diseases including one which stimulates thyroid by
binding to the TSH receptor and another which blocks adenylate cyclase stimulation by TSH.
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Table 1. Clinical and Laboratory Data in Patients with Graves’ Disease and Other Thyroid Diseases

Group No. of Sex Age Total T, Total T, Incidence(%) of
patients ~ \r g (yr.) (mg/d)  (ug/d) prpas ToHA*
Graves’ Disease
Untreated 196 53 143 37.0+13.8 5114238 21.1+6.5 82.3 30.1
Hyperthyroid undertreatment 31 8 23 35.7x14.1 325%+172 16.2+3.8 33.1 29.2
Euthyroid undertreatment 70 18 52 38.0+13.2 128+ 54 9.2%2.9 82.8 27.8
Remission 55 4 51 36.0%+12.9 115+ 57 8.9+2.5 85.1 32.8
Hashimoto’s Thyroiditis 68 0 68 33.7x11.2 122+ 40 6.0+3.0 90.5 47.6
Primary Myxedema 25 4 21 45.4+15.3 43+ 20 1.5%0.8 90.0 65.0
Subacute Thyroiditis 5 1 4 52.84+ 8.7 252+ 62 14.1+5.2 0 0
Painless Thyroiditis 10 0 10 29.8+ 9.6 219+ 97 12.6+5.4 60.0 20.0

*McHA: Antimicrosomal antibody

**TgHA: Antithyroglobulin antibody

Values given are mean +S.D.
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(Amicon Corp. MA, USA)Z g33lgon ofF 10
mM tris-HCl/50 mM NaCl, pH=7.45 gt 2.2 4C
of 4] 16~24417 4T & 3000 rpmel A 10%-7F 93
AlA WA slg AASE —20C o)sle) JF B
vk, ok LowryW?®e2 Aakslyt)

2. TBII &3

50419 R =& 100 L (3 FE=10mg/ml) )
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Fig. 1. TBII measurements in sera from normal con-
trol group and various stages of Graves
patients with radioreceptor assay. GD=Graves’
disease, ATD=Antithyroid drugs.
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Fig. 2. Incidences of proptosis according to TBII activ-
ities in untreated Graves’ disease.

Table 2. Positive Rate of TBII According to Weight
of the Thyroid in Untreated Graves’ Disease

Positive TBII

Weight No. of Mean TBII
(gm) patients No. % activities(%)
<25 25 18 72 28.5
25~50 89 75 84 41.7
50~75 53 49 93* 49.1*
>75 29 27 93* 56.1"

* P<0.01 against group whose thyroid is below 25gm.

AAZ 147 AEZ F 130 AAF ] 7Hsstgw
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ol7t ik, AHEBFEA] 67TFF 249 (35.8%) A
TBIP} Al E 9l o w4372 269 % 107 (38.5%),
HELaTE 4195 149 (34%) oA A= FF7)
off gk 2ol 7t gIHH(P>0.05). ABEERF 1do]
A A @] bt T LLATL 24T o]F 15
ol AWAAT, BELFEE 4195 2290] AL
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oS A et ew(36.6415.7% vs 53.7+18.9% ;

Table 3. Relapse and Remission Rates in High Dose
and Conventional Dose Groups

Group No. Remission Relapse

High dose 24

9(37.5%) 15(62.5%)
Conventional dose 41 >NS

19(46.3%) 22(53.7%)

NS=Not significant (P>0.05)
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Fig. 3. Changes of TBII activities during high dose
(n=26) and conventional dose (n=41) antithyr-
oid drug therapy in 67 patients with Graves’
disease. Shaded area represents the normal
range, Bars represent S.E.M.
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Fig. 4. Changes of TBII activities after '3'I treatment
in 39 patients with Graves’ disease. Bars repre-
sent S.EM.
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Fa% Qs 449F & $&F TBIIG71e] Hgol
95 F AnAR rlsiged 1dE a3 2 9t
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Fig. 5. Changes of TBII activities after subtotal #hy-
roidectomy in decreasing (n=9) and non-dec-
reasing (n=6) groups. Values given are mean +
S.E.M. Shaded area represents normal range.
*;P<0.01, **;P<0.05 between decreas-
ing and non-decreasing groups.

Table 4. Comparisons of Initial Clinical and Laboratory Findings between Patients who had their TBII Activities
Normalized and those who had not after Antithyroid Drugs Treatment

TBII activities

Groups P value
Normalized (n=24) Not normalized (n=43)
Age (yr) 42412 43+12 NS
Sex (M/F) 5/19 10/33 NS
Family history (%) 25 23.3 NS
Gotier (gm) 49+16 49+21 NS
Exophthalmos (%) 16.7 46.0 P<0.05
T, (ug/d)) 18.0%5.1 19.6+4.1 NS
MCHA (%) 76.9 81.1 NS
TGHA (%) 25.0 37.0 NS
TBII (%) 36.6+15.7 53.7+18.9 P<0.05

MCHA = Antimicrosomal antibody

TGHA = Antithyroglobulin antibody

Values given are mean + S.D.

— 90 —
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PL0.01
100 r ! 100r Suhtotal
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E 60} S
° =40
! : . :
=40} LA
m 20 ) MMI
2 s .
1o .
[ ) H 0 2 . 4 [} 8 10 12
Months
Fig. 7. Changes of TBII activities in 4 relapsed cases
D . . following subtotal thyroidectomy. Shaded area
ecreasing Non-decreasing
represents normal range. 7
Fig. 6. Preoperative TBII activities in decreasing and 1 : Time when the relapse is diagnosed
non-decreasing groups. Shaded area represents RAI: Radioactive iodine PTU: Propylthiour-
normal range. acil MMI: Methimazole

Table 5. Comparisons of Clinical and Laboratory Findings between Patients with Decreasing TBII Activities and
Those with Non-decreasing TBII Activites after Subtotal Thyroidectomy in Patients with Graves’

Disease
TBII activities
Groups Decreasing Non-decreasing
group (n=9) group (n=~6)
Age (yr) 30+10 36+10 NS
Sex (M/F) 0/9 3/3 P<o0.01
Family history (%) 12.5 25 NS
Exophthalmos (%) 44 .4 60.0 NS
Gotier (gm) 7014 90+14 NS
Duration of preop. 31+24 16+12 NS
treatment (months)
Preop. T; (ng/d)* 4351184 499+182 NS
Prope. T, (ug/dl)* 19.5+7.0 21.5+7.0 NS
Preop log (McHA) 3.9+0.6 4.1+£1.3 NS
Preop TBII (%)** 39.2+15.2 74.61+18.6 P<0.01

* : Values at the time of diagnosis ** : Values immediately before the operation
(McHA) : Antimicrosomal antibody titer ' NS=Not significant (P>0.05). Values given are mean + S.D.
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BZ8 PN TRHAFAIEE & A5 F54 B
ol 14%%F 119 A Adsted TRH RS AL 2ol
A= 78.6% 2 A TBIIo| o3 A el 3 77.8%9
23} z}o] 7} gl 2n (Table 7) TRHe| Ful-goln] &
Alell X &2F8A TBIIYdol9d 683 590] Ast

Table 6. TBII Activities at the End of Antithyroid
Drugs Therapy with Respect to Remission
and Relapse in 59 Patients with Graves’

Disease
TBII Remission Relapse Total
+ 6 21 27
- 20 12 32
Total 26 33 59

Positive predictive value=21/27(77.8%)
Negative predictive value=20/32(62.5%)

Table 7. Comparison between TRH Stimulation test
and TBII Activities at the End of Antithyr-
oid Drugs Therapy with Respect to Remis-
sion and Relapse in 37 Patients with Graves’

Disease
TRH test TBIlI Remission Relapse Total
Response - 15 3 18
Response + 1 5
Nonresponse — "2 6 8
Nonresponse + 5 6
L]
80 b
2 60 | e
= ‘ :
m 4 0 B 0
3] . ! H
* *
L d
20 ;:L; d U
-s00e Y
':. o! .
8 :°
[V 3 . *°
$
Remission Relapse
(n:286) (n:33)

Fig. 8. TBII activities at the end of antithyroid drugs
treatment in remission (n=26) and relapse (n=
33) groups.
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