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4.11 ABSTRAC T 

Objectivee To test whether TSH-binding inhibitory immunoglobulins (TBII) may cause direct 

suppressionn of TSH secretion via a pituitary TSH receptor (TSHR). 

Designn To relate TSH levels with TBII titres in Graves' disease patients rendered euthyroid 

byy blocking doses of methimazole and thyroxine. 

Settingg The Netherlands. 

Subjectss 45 consecutive patients with Graves' hyperthyroidism. 

Mainn outcome measures TSH levels in TBII positive versus TBII negative patients with 

Graves'' disease. 

Resultss Serum TSH in TBII-positive patients (median/range 0.09/<0.01-4.30 mU/L) was 

lowerr than in TBII-negative patients (0.84/<0.01-4.20 mU/L; P = 0.015). In addition, in 

contrastcontrast to fT4 or T3, only TBII was related to serum TSH (r = -0.423; P = 0.004). 

Conclusionss We postulate that TBII suppress serum TSH by binding to the TSH receptor in 

pituitaryy folliculo-stellate cells that generate a signal for down regulation of TSH secretion. 
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4.22 INTRODUCTION 

Graves'' hyperthyroidism is caused by stimulating autoantibodies directed against the thyroid 

stimulatingg hormone receptor (TSHR). Treatment with antithyroid drugs renders most 

patientss euthyroid within 4-6 weeks as manifested by normal serum free T4 (fT4) and total T3 

(TT3)) concentrations. Nevertheless, TSH often remains suppressed, even for many months 

(1).. This is classically attributed to a delayed recovery of the pituitary-thyroid axis from 

prolongedd thyroid hormone excess (2). 

Recently,, we reported that the TSHR is also expressed in the human anterior pituitary 

onn the folliculo-stellate (FS) cells (3). These cells have been recognised as paracrine 

regulatorss of hormone secretion within the anterior pituitary (4). We hypothesise that this 

pituitaryy TSHR may be involved in an ultra-short loop negative feedback on pituitary TSH 

secretion:: binding of TSH to the FS cells may result via paracrine signalling to down-

regulationn of TSH secretion. Likewise, TSHR stimulating antibodies (TSAb) in Graves' 

diseasee may also bind to this pituitary TSHR, because the pituitary is outside the blood-brain 

barrier.. In our view, TSAb to a certain extent may decrease TSH secretion, regardless of 

circulatingg thyroid hormone levels. 

Thiss theory was recently supported in an animal study, in which we mimicked the 

humann situation by injecting TSAb-containing immunoglobulins (IgG) in rats treated with 

methimazolee and L-T4. We found that TSAb-containing IgG suppressed TSH levels as 

comparedd to control IgG, in the absence of changes in serum thyroid hormone levels (5). The 

aimm of the present study was to test the hypothesis that suppressed TSH levels in treated 

euthyroidd Graves' patients correlate with the presence of TSAb in a prospective clinical study. 

4.33 METHODS AND PATIENTS 

Wee performed a prospective clinical study in 45 consecutive patients Graves' 

hyperthyroidism.. This diagnosis was based on elevated levels of 1T4 (> 23.0 pmol/L) and/or 

TT33 (> 2.75 nmol/L) in the presence of a decreased TSH (< 0.4 mU/L), a positive TBII (TSH 

bindingg inhibitory immunoglobulins, TRAK assay > 12 LVL) and a diffuse uptake on a 

technetiumm scintigram. Excluded were patients with serious concomitant diseases, pregnancy, 

orr on drugs known to influence the pituitary-thyroidal axis. 
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411 Patients were treated with 30 mg methimazole, and 4 with 400 mg propylthiouracil 

daily,, to which was added L-T4 (109  36 jig) aiming at normalising fT4 (10.0 - 25.0 pmol/L) 

andd TT3 (1.20 - 2.75 nmol/L) but avoiding elevated TSH values (> 4.0 mU/L). 

Whenn the patients were clinically and biochemically euthyroid for 3 months, their 

TBIII  levels were again determined and related to the levels of thyroid hormones and TSH. 

Hormon ee assay s 

TSHH plasma levels were measured with a highly sensitive chemiluminescent enzyme 

immunoassayy (Immulite Third Generation TSH kit, Diagnostic Products, Los Angeles, CA). 

TBIII  titres were measured by TRAK assay (Brahms Diagnostica, Berlin, Germany). TT4 and 

TT33 plasma levels were determined by in-house radioimmunoassay (6). In order to exclude 

effectss of oral contraceptives on total thyroid hormone levels, fT4 was determined with a solid 

phasee time-resolved fluoroimmuno assay (Delfia, Wallac Oy, Turku, Finland) and the fT3 

indexx (FTiI) was calculated as the product of TT3 and T3 resin uptake. 

Statistica ll  analysi s 

Mann-Whitneyy U test was used to compare patients with negative TBII to patients with 

positivee TBII with respect to fT4, FT3I and TSH. We then calculated the correlation of TBII 

titress with thyroid hormone and TSH levels using non-parametric two-tailed Spearmann's rho 

correlationn coefficients. 

4.44 RESULTS 

Baselinee characteristics are given in Table 4.1. Mean age  SD of the total group was 38  12 

yrs;; female/male ratio was 37/8; median [range] duration of the thyroid disease was 6 6 [1-120] 

months. . 

Afterr treatment with antithyroid drugs and L-T4 euthyroidism was restored in all 

patients.. Twenty-two patients still had a positive TBII titre. fT4 and FT3I did not differ 

betweenn patients with positive TBII and those with negative values. However, the TBII-

6£ 6£ 



LONG-T€RMLONG-T€RM TSH SUPPRESSION «V GWtUfS ' HVPCRTHWOIDISM 

Tablee 4.1. Thyroid function tests of 45 consecutive patients with Graves' hyperthyroidism before treatment and 

afterr restoration of the euthyroid state (values as median with range). 

Beforee treatment After treatment Reference range 

TSH H 

TBII I 

TT4 4 

T3 3 

fT4 4 

FT3I I 

mU/L L 

U/L L 

nmol/L L 

nmol/L L 

pmol/L L 

0.01 1 

29 9 

250 0 

5.70 0 

56.1 1 

6.59 9 

(<0.01-0.19) ) 

(6-400) ) 

(85-380) ) 

(2.65-11.40) ) 

(11.4-75.0) ) 

(3.31-15.05) ) 

0.37 7 

9 9 

123 3 

2.05 5 

11.6 6 

1.96 6 

(<0.01-4.30) ) 

(3-278) ) 

(45-230) ) 

(1.25-3.65) ) 

(5.1-26.2) ) 

(1.21-2.85) ) 

0.4-4.0 0 

<< 12 

70-150 0 

1.20-2.75 5 

10.0-25.0 0 

1.20-2.75 5 

positivee group had significantly lower serum TSH than the TBII-negative group (median 

[range]]  0.09 [0.01-4.3] mU/L vs. 0.84 [0.01-4.20] mU/L, resp.; P = 0.015 with Mann Whitney 

U;U; Figure 4. la-c). Age, sex ratio, duration of the thyroid disease and the L-T4 dose used by 

thee patients were similar in both groups. 

Theree was a strong, negative correlation between TBII and TSH (Spearman correlation 

coefficientt r = -0.423; P = 0.004; Figure 4.Id), whereas there was no correlation between 

TBIII  and fT4, FT3I, duration of the thyroid disease, or the L-T4 dose used by the patients. 

4.55 DISCUSSION 

Inn conclusion, long-term TSH suppression in patients with Graves' hyperthyroidism rendered 

euthyroidd with antithyroid drugs is correlated quantitatively with the presence of TBII and not 

withh circulating levels of thyroid hormones. This supports our hypothesis that TSH secretion 

byy the pituitary is also under control of a TSHR expressed on FS cells. For, TBII may act as a 

ligandd for this pituitary TSHR, resulting in down regulation of TSH secretion. 

Ourr finding that TBII are a determinant of TSH levels in Graves' disease may also 

offerr an explanation for the fact that a relapse in Graves' disease after a course of antithyroid 

drugss is correlated not only with goitre size and TBII levels, but also with suppressed TSH 

valuess in patients without detectable TBII. Continued suppression of TSH levels at the end of 

aa course of antithyroid drugs may be seen as functional evidence for circulating TBII, that is 

undetectablee by current assays. 
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Figuree 4.1. A-C. Plasma TSH, fT4 and FT3I levels in euthyroid, treated Graves' disease patients with either 

negativee or positive TBII titres. Horizontal continuous lines indicate medians. Horizontal dashed lines indicate 

thee normal reference range. Median plasma TSH levels are significantly suppressed in TBII-positive euthyroid 

patients,, whereas no differences are observed in mean fT4 or FT3I levels. D. Correlation between serum TSH and 

TBII. . 

Ourr findings imply, that a suppressed TSH in patients treated for Graves' 

hyperthyroidism,, who are otherwise euthyroid, may be caused by elevated TBII titres. 

Therefore,, decreased TSH levels should not always be interpreted as insufficient blockade of 

thyroidd hormone synthesis. 

4.66 ACKNOWLEDGEMENT S 

Thee authors thank Iris M.M.J. Wakelkamp for excellent statistical assistance. 

64 64 



LONG-T&WLONG-T&W  TSH SUPPd€SSION IN GflflUfS ' HVPeRTHYRCHDISM 

4.77 REFERENCES 

1.. Franklyn JA, 1994. The management of hyperthyroidism. New EngJMed 330: 1731-8. 

2.. Ross DS, Daniels GH, Gouveia D, 1990. The use and limitations of a chemiluminescent thyrotropin assay 

ass a single thyroid function test in an out-patient endocrine clinic. J Clin Endocrinol Metab 71:764-9. 

3.. Prummel MF, Brokken LJS, Meduri G, Misrahi M, Bakker O, Wiersinga WM, 2000. Expression of the 

thyroidd stimulating hormone-receptor in the folliculo-stellate cells of the human anterior pituitary gland. J 

ClinClin Endocrinol Metab 85: 4347-53. 

4.. Schwartz J, 2000. Intercellular communication in the anterior pituitary. Endocr Rev 21: 488-513. 

5.. Brokken LIS, Scheenhart JWC, Wiersinga WM, Prummel MF, 2001. Suppression of serum thyrotropin 

byy Graves' immunoglobulins: Evidence for a functional pituitary thyrotropin receptor. J Clin Endocrinol 

MetabMetab 86: 4814-4817. 

6.. Wiersinga WM, Chopra IJ, 1982. Radioimmunoassay of thyroxine (T4), 3,5,3'-triiodothyronine (T3), 

3,3',5'-triiodothyroninee (reverse T3, rT3), and 3,3'- diiodothyronine (T2). Meth Enzymol 84: 272-303. 

65 65 




