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ABSTRACT

Objective: To determine the relationship between the positivity of third-generation TSH receptor antibody (TRAb) at the time of
diagnosis and the cumulative methimazole dose used until remission in patients with Graves’ disease.

Study Design: Cross-sectional, descriptive study.

Place and Duration of Study: Department of Endocrinology and Metabolic Diseases, University of Health Sciences, Kartal Dr.
Lutfi Kirdar City Hospital, Turkey from 2016 to 2018.

Methodology: Newly diagnosed Graves' patients were included in the study. The patients were divided into two groups according
to whether they entered remission (n: 21) or not (n: 20), in the 18th month of methimazole treatment. In addition, the patients were
further divided into two categories, according to TRADb status at the time of diagnosis as negative (n: 17) or positive (n: 24). The
TRAD positivity and the cumulative methimazole dose they used until the month of remission were compared in these groups.
Results: The mean time to reach remission in 41 patients was 20.5 + 3.1 months. TSH receptor antibody positivity rate was 58.5%.
When the TRAb positivity of the groups was compared according to the state of having remission in the 18™ month of the treat-
ment, the positivity rate in the non-remission group was statistically significantly higher (p = 0.023).The time to go into remission
was longer and the cumulative methimazole dose requirement was higher in the TRAb positive group (p <0.001).

Conclusion: Graves’ disease patients with positive third-generation TRAb were found to have a lower rate of remission in the 18-
month period compared to negative patients.
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INTRODUCTION

Graves' disease is an autoimmune disease, mediated by
thyroid stimulating hormone receptor antibodies (TRAb).!
Achieving and maintaining remission with antithyroid agentsis
the main goal in the treatment of Graves' disease.”* Remission
can be achieved with these medicines, but recurrence is
observed in up to 50% of patients after discontinuation of
antithyroid agents.*
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In various studies, conducted with different types and doses of
antithyroid drugs, it has been shown that dose titration with
methimazole over 12-18 months is the preferred treatment.>®
At the onset of the disease, it is not easy to determine which
patientwillgointoremissionwith antithyroid agents.

Thyroid stimulating hormone receptor antibodies are thought
to have a prognostic role as well as their diagnostic value in
Graves'disease.” TSHreceptorantibodiesare composed of stim-
ulating (TSI) or blocking (TBI) immunoglobulins with different
biologicalactivity. While TSHreceptorstimulatingimmunoglob-
ulinincreases cAMP production, TBIleads to inhibition.? Further-
more, there are authors who argue that there are non-classical,
non-cAMPsignaling pathways.’

TSH receptor antibodies were first measured using thyroid cell
membranes, which ended up with low spesificity. In second
generation measurement methods, analytical specificity has
been increased with chemiluminescent and radioisotope
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marking. With second generation measurement methods,
TRAb presence above 1.51U/Lisgenerally accepted as positive
for Graves' disease. However, human monoclonal TSH receptor
stimulants and blocking immunoglobulins are used in third
generation measurement methods. Therefore, it has been
reported that sensitivity and specificity are very high (up to ~
95-97% and 100%, respectively) withthese methods.****

There are many studies involving the relationship between
TRAb and antithyroid drugs in Graves' disease.”**> However,
these studies generally discuss the optimal duration of antithy-
roiddrugtherapy.ltwasdesiredtoexaminetheeffectofcumula-
tive methimazole dose and TRAD positivity on remission from a
different perspective. To the best of authors knowledge, no
research has been conducted that examines the relationship
between cumulative methimazole dose and TRAb.

Theaim ofthis study was to determine the relationship between
the third-generation TRAb levels of patients with Graves'
disease at the time of diagnosis and the cumulative methima-
zoledose used untilremission.

METHODOLOGY

This cross-sectional, descriptive study was carried out between
2016 and 2018 at Adiyaman Education and Research Hospital.
The study was approved by institutional Board of Adiyaman
University Training and Research Hospital (2-20/2019) and
competent authorities of the participating centre, and the trial
complied with the Declaration of Helsinki. Inclusion criteria
were male and female patients aged 18 years and over, docu-
mented Graves’ disease, and newly diagnosed Graves’ disease
patients who were treated with methimazole (B-blocker treat-
ment used in case of need) for the first time. Exclusion criteria
were low compliance of patients or incomplete medical data,
patients treated with propylthiouracil and/or other agents for
thyrotoxicosis (e.g. steroid, including pulse steroid for ophthal-
mopathy; lithium, cholestyramine), patients with side effects of
methimazole (e.g. agranulocytosis, cholestatic jaundice, skin
rash, pruritus and urticaria), patients who underwent thyroid
surgery and/or treated with radioactive iodine, pregnancy and
lactation, and patients who do not go into remission within one
yearaftermethimazole therapyisdiscontinued.

Graves' disease was diagnosed with the help of: symptoms of
hyperthyroidism, diffuse goiter on physical examination,
thyroid-associated ophthalmopathy; high free thyroxine (fT4),
free tri-iodothyronine (fT3), anti-Tg, anti-TPO, TSI, TBI;
suppressed TSH levels; high uptake in Tc99m scintigraphy (Sie-
mens® E.CAM, Siemens® Medical Systems Inc., Hoffman
Estates, IL, USA); the presence of patchy areas with indistinct
borderswithin normal gland echogenicity in thyroid ultrasonog-
raphy (10 MHz linear probe, LOGIQ® P6; GE Healthcare,
Milwaukee, USA) and a prominent increase in vascularity in
Dopplerultrasonography.

SerumTSH, free T3, free T4, TBI, TSI, anti-Tg and anti-TPO levels
were measured at the time of admission. The term TRAb was
used toinclude: TSI (+) or TBI (+) as well as both TSI (+) and TBI

(+).ltwastakenas''Positive/Negative' ratherthanusing actual
titre. The authorsincluded patients with TRAb-negative Graves'
disease, which was accepted as a subtype, because we only
measured TSI and TBI as antibodies. However, it is known that
there are neutral antibodies other than TSland TBI. Since these
measurements were not available in the present study, the
authors wanted to include the TSI/ TBI negative group in this
study. The initial dose of methimazole was determined
according to serum thyroid hormone and TSH levels, as 5-10
mg, if serum thyroid hormones were 1-1.5 times the upper limit
of normal, 10-20 mg, if serum thyroid hormones were 1.5-2
times the upper limit of normal, 30-40 mg, if serum thyroid
hormones were 2-3 times the upper limit of normal, 50 mg, if
serum thyroid hormones were 3-4 times the upper limit of
normal and, 60 mg, if serum thyroid hormones were 5 times or
more the upper limit of normal. Methimazole 60 mg/day was
used as the maximum dose. The lowest dose was 2.5 mg, when
the methimazole treatmentwas stopped.

Dosing schedule was applied uniformly in accordance with the
titration protocol of this department. The methimazole dose
was tapered by checking the thyroid function tests at intervals
of 3-6 weeks to find the smallest effective dose. Later, follow-up
ofthyroid functiontests was continued at 1.5-3 monthintervals.
Remission of Graves' disease was defined as the lack of
detectable TRAb and the state of biochemical euthyroidism (as
normal TSH, fT4 and fT3 levels) one year after the withdrawal of
methimazole. Thyroid function tests were followed up at 3-
month intervals in a year, after methimazole discontinuation.
For TRAb negative patients, it was defined as the state of
biochemical euthyroidism one year after the withdrawal of
methimazole. It was checked whether the patients were in
remission in the 18th month of the treatment. For patients who
wentintoremissionat 18 months, the cumulative dose of methi-
mazole was calculated at 18 months. For those, who did not go
into remission at 18 months, the cumulative dose of methima-
zole was calculated at their date of remission. In addition, the
relationship of baseline TBl and TSI measurements with remis-
sionand cumulative methimazole dose was examined.

Fasting blood samples of all patients were taken from the ante-
cubital vein after fasting overnight (at least 8 hours). Thyroid
stimulating hormone ( range 0.35-4.95 mlIU/L), free T4 (range
0.7-1.48ng/dL),free T3 (range 1.71-3.71ng/L), TBI(range 0-14
U/L), TSI (range 0-14 U/L) anti-Tg (0-4,18) and anti-TPO (range
0-5,61) were measured. Analyses of free T3, free T4, TSH, anti-
Tg and anti-TPO were performed by immunoassay (chemilumi-
nescence, Beckman Coulter Inc.®, Brea, CA, USA). TSH
receptor blocking antibodies ( TSH-REZAK®, Medipan,, Diag-
nostics, Selchow, Germany) and TSI (IMMULITE® 2000,
Siemens, Healthineers, Germany) were performed by radioim-
munoassaysand chemiluminescent, respectively.

Descriptive statistical methods including percent and mean *
standard deviation (£SD) or n (%), were used to provide the
basic features of the data. Categorical independent factors
were compared using the Pearson Chi-square test, Fisher's
Exact test and Likelihood ratio. Comparison of the quantitative
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data ofthetwo groups was made using the independentsample
ttest. All statistical analyses were carried out using SPSS 23.0
version (IBM Corporation, Armonk, NY, USA). A p value <0.05
was consideredtoindicate statistical significance.

RESULTS

A total of 58 Graves' disease patients treated at Adiyaman
Education and Research Hospital, Department of Endocri-
nology and Metabolism, Adiyaman, Turkey. After the exclusion
criteriawere met, 41 patients wereincludedinthe study (Figure
1).Themeanageofourpatientswas36.8 + 11.9years. While11
(26.8 %) of the patients were males, 30(73.2%) were females.
The number of smoking patients was 5 (12.2 %). Four patients
were excluded due to use of pulse steroid for thyroid-associated
ophthalmopathy. The meantime to reach remission was 20.5 =
3.1 months. TSH receptor antibody positivity rate was 58.5%
among all patients. Seven patients got relapse after stopping
anti-thyroid medication. TRAb distributionis givenin Tablel.

58 newly diagnosed
Graves’ disease patients

Excluded: 10 patients
- treated with
propylthiouracil

- poor compliance and
lacking of medical data

- treated with ablative
therapy

48 patients treated with
methimazole

Excluded: 7 patients
-side effects of

| methimazole

- pulse steroid for

ophthalmopathy

41 patients with a follow-up
over 18 months

Figure1:Flowchartofthe study.

Patients werefirstdivided into two groups according to whether
they were in remission in the 18"month of continuous methima-
zole treatment. In the 18" month of the treatment, the number
of patients who wentinto remission was 21, while the number of
patients who did not go into remission was 20. The meantime to
reach remission for patients who did not go into remissionin the
18" month, was 23.1 + 2.6 months. TSI-only and TBI-only posi-
tivity were found to be statistically significantly higher in
patients who did not go into remission at 18 months (p=0.023).

The calculated cumulative methimazole dose of patients in
remission did notdifferbetweenthegroups (p=0.267, Tablell).

Tablel: Demographicand biochemical characteristics ofthe patients.

Characteristic Value ( n: 41)
Age, years 36.8+11.9
Sex (female/male %) 30(73.2%)/11(26.8%)
Smokers 5(12.2%)
Time to reach remission (month) 205 £3.1
Thyroid function test at diagnosis

TSH (mIU/L) 0.02+0.05

Free T3 (ng/dL) 2.25+1.69

Free T4 (ng/dL) 8.40+5.64
TSI (+), (%) 5(12.2%)
TBI (+), (%) 4(9.8%)
TSI (+) TBI(+), (%) 15 (36.6%)
TSI(-) TBI(-), (%) 17 (41.5%)
T3: Triiodothyronine; T4: Thyroxine; TSH: Thyroid-stimulating hormone TSI: Thyroid stimulatory antibody; TBI:
Thyrotropin-binding inhibitory immunoglobulin. Data are presented as mean * SD.

In addition, patients were divided into two groups according to
TRADb positivity at the beginning of the treatment. TSH receptor
antibody was positive in 24 (58.5%) and negative in 17 (41.5%)
patients. All of the patients who were found to be TRAb positive
at the start of the treatment became negative, while there was
no statistically significant difference between the mean pre-
treatment and 18"™-month serum TSH levels of the two groups
(p>0.05), there was a difference between the mean serum free
T4and T3 levels (p=0.047 and p=0.009 for pre-treatment; p =
0.024 and p = 0.050 for 18" month, respectively). Although not
statistically significant, remission rate in the 18" month of the
treatment was 64.7% in the TRAb negative group, while this
rate remained at 41.7% in the TRAb positive group (p=0.146).
The time to reach remission was longer in the group with posi-
tive TRADb, which is again not statistically significant. There was
a significant difference between the groups regarding the
cumulative doses of methimazole used until remission (p
<0.001) (Table II).

DISCUSSION

In the present study, third-generation TRAb positivity were
found to be associated with a lower rate of remission during the
18-month treatment period compared to TRAb negative
patients with Graves' disease and also, the cumulative methi-
mazole dose requirement was higher in antibody positive
patients.

Methimazoleisananti-thyroid drugwhichinhibits serumfree T3
-T4 synthesis by the mechanisms of inhibiting thyroid peroxi-
dase and slowing the oxidation of iodide in the thyroid.* It is
thoughttohave animpactoninhibiting antibody synthesis from
B lymphocytes, lowering the TSH receptor antibody level, and
improving the function of suppressor T cells.”® Apart from
antithyroid drugs, among the factors affecting the prognosis
and remission rates, it was emphasised that age, gender, dura-
tion of symptoms before starting treatment, dosage of anti-thy-
roid drugs, size of goiter, presence of ophthalmopathy and
severity of hyperthyroidism are alsoimportant.***
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Table II: Data of patients according to remission status at 18" month.

The group not in remission in the 18" | The group in remission in the 18" p
month (n:20) month (n:21)
Age, years 38.7£14.9 35+8.0 0.333°
Sex (female/male %) 13(65%) / 7(35%) 17(81%) / 4(19%) 0.249°
Smokers (+) 1(5%) 4(19%) 0.343°
Anti-TPO (+) 19(95%) 20(95.2%) >0.999°
Anti-Tg (+) 13(65%) 17(81%) 0.249°
TSI (+) 4(20%) 1(4.8%)
TSH Receptor Antibody at the TBI (+) 4(20%) 0(0%) 0.023"
Time of Diagnosis TSI (+), TBI (+) 6(30%) 9(42.9%)
TSI(-), TBI(-) 6(30%) 11(52.4%)
Pre-treatment TSH (mlIU/L) 0.030+0.063 0.003+0.003 0.071°
Pre-treatment free T4 (ng/dL) 2.4+2.1 2,113 0.553°
Pre-treatment free T3 (ng/dL) 9.0+6.2 7.8%5.1 0.508°
TSH at 18" month (mIU/L) 1.72+£1.45 2.23+1.38 0.253°
Free T4 at 18" month (ng/dL) 0.81+0.19 0.87+0.17 0.264°
Free T3 at 18" month (ng/dL) 3.28+1.09 3.32+0.48 0.869°
g;gulatlve metimazole dose (mg) at remission 2909.8+705.2 2639.3+824.5 0.267°
a: Independent t test, b: Likelihood ratio test, c: Fisher’s Exact test, d: Pearson Chi-square test. Data are presented as mean + SD.
Table IlI: Data of patients according to TSH receptor antibody.
TSH Receptor Antibody (+)| TSH Receptor Antibody (-)
(n:24) (n:17) P
Age, years 39.7%£13.9 32.8+£6.8 0.042°
Sex (female/male %) 17(70.8%) / 7(29.2%) 31(76.5%) / 4(23.5%) 0.736°
Smokers (+) 5(20.8%) 0(0%) 0.065°
Anti-TPO (+) 24(100%) 15(88.2%) 0.166"
Anti-Tg (+) 20(83.3%) 10(58.8) 0.151°
Pre-treatment TSH (mIU/L) 0.008+0.022 0.027+0.065 0.254°
Pre-treatment free T4 (ng/dL) 2.68+1.76 1.63+1.41 0.047°
Pre-treatment free T3 (ng/dL) 10.10+6.61 6.00+2.48 0.009°
TSH at 18" month (mIU/L) 1.87x1.48 2.13%+1.35 0.555°
Free T4 at 18" month (ng/dL) 0.89+0.20 0.76+0.12 0.024°
Free T3 at 18" month (ng/dL) 3.51+0.77 3.00+0.83 0.050°
Remission at 18" month 10 (41.7%) 11 (64.7%) 0.146°
Methimazole cumulative dose until remission (mg) at remission date 3418.8+ 903.5 2461.8+ 505.4 <0.001°
Time to reach remission (month) 20.8+ 3.3 20.1+ 2.9 0.466°
a: Independent t test, b: Fisher’s Exact test, ¢; Pearson Chi-square test. Data are presented as mean + SD.

Furthermore, it is known that the measurement of TRAD is
beneficial for predicting remission and relapse.” By using
third generation measurement methods, human monoclonal
TSI and TBI are measured separately. Significant decrease in
TSI and TBI levels and improvement in terms of remission of
the disease and prevention of relapse have been experi-
enced, particularly with methimazole treatment.***® On the
other hand, there are publications emphasising that
measuring TRAb separately as TSI and TBI will not be
useful.” Therefore, although the patients in this study were
evaluted as having stimulant and blocker antibody
separately, the authors considered them as a single group
when commenting on remission in 18 months. It was found
that those patients, who were evaluated as a single group of

having TRAb, had longer time to go into remission and their
cumulative methimazole dose requirement was higher when
compared to those without TRAb. Beyond that, institution of
uniform titration schedule by physicians who adjusted the
treatment dose at the beginning and during the follow-up
enabled the cumulative dose calculation to be objective in
the current study.

In patients with Graves' disease, especially those with
severe thyrotoxicosis, the methimazole dose required to
maintain a normal free T4-T3 level for a long time is much
lower than the initial therapeutic dose required to normalize
the free T4-T3 level. That is, the dose of methimazole
required to maintain normal free T4-T3 level is lower than
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the dose required to normalize free T4-T3 level. This method
of tapering treatment is a frequently used strategy in steroid
and cabergoline treatments. The methimazole dose reduc-
tion strategy can be recommended to all patients whose free
T3-T4 levels returned to normal. Subsequent methimazole
tapering is almost always successful, even when very high
initial doses are required. In this study, cumulative dose
calculation was made using the tapering strategy. It has
been shown that remission was achieved by using methima-
zole treatment with tapering strategy in a mean of 20.5 =
3.1 months. Of note, this study once again proved that
methimazole can be used effectively to treat hyperthy-
roidism.

The main limitation of this study is selection bias, resulting
from single center and retrospective design of the work. The
second is the small sample size and the absence of control

group.
CONCLUSION

Clinical evaluation of the duration of remission and cumula-
tive methimazole therapy in patients with Graves' disease
revealed that TRADb positivity at the beginning of the treat-
ment is a non-favourable factor in achieving remission.
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