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Voornaamste= TBG
(andere albumine, transthyretin…)

5’/3’ monodeiodinase
Type 1 in lever, spier, nier
Type 2 in hypofyse

(T

Folliculaire cel

TBG= thyroid binding globuline

Grootste deel T4 en T3 gebonden aan eiwitten

T4 en T3 niet wateroplosbaar

gebonden vorm niet renaal gefilterd, 
grote pool van T4 en T3 in circulatie 



Voornaamste= TBG
(andere albumine, …)

5’/3’ monodeiodinase in cel
Type 1 in lever, nieren, spieren,…
Type 2 in hypofyse

In het bloed:

In periferie (1): FT4FT3

FT3

FT4 verlaat de bloedbaan in de periferie en wordt opgenomen in de cellen

Intracellulaire effecten enkel via FT3 dat deels ontstaat via monodeiodinase werking op FT4



Voornaamste= TBG
(andere albumine, …)

In periferie (2): FT4FT3

FT3

In het bloed:
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Voornaamste= TBG
(andere albumine, …)

5’/3’ monodeiodinase  Type 1 lever 

In het bloed:

In LEVER:

FT4FT3

FT3

80% van T3 in circulatie door perifere 
deiodinatie vnl. in lever; 20% uit SK

Intracellulaire effecten enkel via FT3 dat deels ontstaat via monodeiodinase werking op FT4

Op niveau van de lever zal deel van FT3 terug keren naar de circulatie





Interference with endogenous thyroid function
 Disruption of hypothalamic–pituitary control
 Decreased thyroid hormone production or release
 Increased thyroid hormone production
 Enhanced thyroid autoimmunity
 Destructive thyroiditis
 Changes in thyroid hormone–binding proteins
 Inhibition of thyroid hormone activation (T4-to-T3

 conversion)
 Displacement of thyroid hormone from binding proteins
 Increased thyroid hormone metabolism or elimination

Interference with Thyroid Hormone Treatment
 Decreased pill dissolution
 Decreased thyroid hormone absorption
 Decreased free thyroid hormone levels
Increased thyroid hormone metabolism or elimination
Falsely elevated thyroid hormone levels
Falsely low thyroid hormone levels
Falsely low serum thyrotropin levels
Falsely elevated thyrotropin-receptor antibody levels

Drugs Causing abnormal Thyroid Tests in Euthyroid Patients 
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 TSH suppression
 Hypophysitis



Interference with endogenous thyroid function
 Disruption of hypothalamic–pituitary control
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 Dopamine/Dopamine agonists
 Somatostatin analogues
 Glucocorticoid
 Rexinoids
 Mitotane
 Metformin



TSH Suppression

• Dopamine/Dopamine agonists (bromocryptine)





Samuels et al;  JCEM 1992

Administration of 
Dopamine (D2 receptor)
reduces TSH pulse 
amplitude

Overall effect is to lower 
serum TSH concentration

Baseline



TSH Suppression

• Dopamine/Dopamine agonists (bromocryptine)

• No central hypothyroidism in prolonged treated patients with bromocryptine

• Resolution hypothyroidism in patients central hypothyroidism caused by 
prolactinoma

• Iatrogenic hypothyroidism in patients with non-thyroid-illness treated with 
dopamine

Haugen; Best Pract Res Clin Endocrinol Metab. 2009



TSH Suppression

• Somatostatin analogues





TSH Suppression

• Somatostatin analogues

• Medical therapy 
• TSH-secreting pituitary tumors that cannot be adequately controlled with 

surgery

Haugen; Best Pract Res Clin Endocrinol Metab. 2009



Administration of 
somatostatin 
(somatostatin receptors) 
decreases pulse 
amplitude and pulse 
frequency of TSH

Samuels et al;  JCEM 1992

Baseline



TSH Suppression

• Glucocorticoid*

• Inhibition of TRH in the hypothalamus→ Supressed TSH release

Haugen; Best Pract Res Clin Endocrinol Metab. 2009



Glucocorticoid binds to receptors 
in TRH neurons of the PVN



Decrease TRH mRNA in the human 
hypothalamus

Decrease of TRH production hypothalamus

Glucocorticoid response element on 
TRH gene

Glucocorticoid binds to receptors 
in TRH neurons of the PVN



TSH Suppression

• Rexinoids

• Bexarotene: treatment cuteaneous T-cell 
lymphoma

Haugen; Best Pract Res Clin Endocrinol Metab. 2009



TSH Suppression

• Rexinoids

• Interact with nuclear hormone receptor (RXR)
• Forms protein partner (heterodimer) with other 

nuclear transcription factors including thyroid 
hormone receptor

• These heterodimers can influence different target 
genes

• Reduce TSH secretion (40-70% of treated 
patients)

• Recovery after discontinuation

Haugen; Best Pract Res Clin Endocrinol Metab. 2009



TSH Suppression

• Mitotane (adrenocortical carcinoma)

Haugen; Best Pract Res Clin Endocrinol Metab. 2009



TRH stimulation test

Blunted response to TRH 
stimulation

Russo et al; Clin Endocrinol (Oxf) 2016



TSH Suppression

• Mitotane (adrenocortical carcinoma)
• Central hypothyroidism (within 3 months)

• Long term thyroid hormone replacement is often required

Haugen; Best Pract Res Clin Endocrinol Metab. 2009



TSH Suppression

• Metformin

Haugen; Best Pract Res Clin Endocrinol Metab. 2009



TSH Suppression

• Metformin
• TSH lowering effects in patients with T2DM and hypothyroidism or in those 

with TSH serum levels in the upper normal value

• Exert a protective role against thyroid nodules growth

• Mechanism?

Haugen; Best Pract Res Clin Endocrinol Metab. 2009



Tyrosine kinase receptorG-protein receptor

Cross talk

Cannarella et al; J Endocrinol Invest 2021
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Hypophysitis

• Immune checkpoint inhibitors:
• CTLA-4 inhibitors (ipilimumab)

• PD-1 inhibitors

• PD-L inhibitors

de Filette et al; Horm Metab Res 2019
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Hypophysitis

• Anti-CTLA-4-induced 
(destructive) hypophysitis
• After 4 to 10 weeks of treatment = 

3rd cycle

• More frequent among older and 
male patients 

• Corticotropic, thyrotropic and 
gonadotropic



Hypophysitis

• Life threatening due to the abrupt onset of central adrenal failure.

• The initial presentation may be indolent :
• Headache, visual-field disturbance

• Fatigue

• Weight loss

• Cold intolerance



Hypophysitis

• Treatment:
• Substitution therapy if indicated

• First substitution of adrenal axis (Addison crisis)!

• High-dose glucocorticoids mass effect symptoms (visual-field disturbance)

• Recovery of gonadal and thyroid function in 50 % of the cases

• Adrenal axis often permanently affected 



Interference with endogenous thyroid function

Thyroid:
Iodine-Induced Thyroid Dysfunction:

 Iodine-induced hyperthyroidism 
(nodule/nodules) 
 Amiodarone*, contrast

 Iodine-induced hypothyroidism 
 Amiodarone*, contrast



Iodine daily requirement 
= 150 mcg



Wolff-Chaikoff effect 

Tijdelijke blockage van SK hormoonproductie
door toediening  van grote hoeveelheid iodium  

Gevolgd door verminderde productie
van Natrium-iodide transporter

Grote
Hoeveelheid
iodium

Grote
productie
Iodolipid

Blockage
SK
productie
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Interference with endogenous thyroid function

Thyroid:
Iodine-Induced Thyroid Dysfunction:

 Iodine-induced hyperthyroidism 
(nodule/nodules) 
 Amiodarone, contrast

 Iodine-induced hypothyroidism
 Amiodarone, contrast



Amiodarone Induced thyroid disorder

Ylli et al, JCEM 2021

*Thiamazole(Strumazol®)

*Propylthiouracil



Amiodarone Induced thyroid disorder

Ylli et al, JCEM 2021

*Thiamazole(Strumazol®)

*Propylthiouracil

Glucocorticoid steroids
Thyroidectomie
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Amiodarone Induced thyroid disorder

Ylli et al, JCEM 2021



Interference with endogenous thyroid function

Thyroid:
 Lithium induced hypothyroidism:



T3 
rT3
T4



The female-to-male ratio is about 5:1

More frequent in underlying component of 
autoimmune thyroiditis 

Lazarus; Best Pract Res Clin Endocrinol Metab. 2009



Interference with endogenous thyroid function

Thyroid:
 ↑ Autoimmunity, Thyroiditis

 CTLA-4 inhibitoren, PD-1 inhibitoren, 
Interleukine-2, interferon-alfa, Alemtuzumab



de Filette et al; Horm Metab Res 2019
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 Painless thyroiditis*

Within the first weeks of therapy

Initial phase of thyrotoxicosis 

Evolves within 3–6 weeks to hypothyroidism

Underlying process is likely to be a destructive inflammatory thyroiditis

*Thyrotoxicosis followed by euthyroidism
or hypothyroidism
Negative TRAb, 
Reduced or absent tracer uptake on 
technetium scan and/or increased 18FDG-
PET uptake



 Painless thyroiditis*

DD
Hyperthyroid phase:

Graves’ hyperthyroidism (check TSI)

 Iodine contamination

Hypothyroid phase:
Euthyroid sick syndrome

Hypothyroidism secondary to pituitary failure (CAVE Addison)

*Thyrotoxicosis followed by euthyroidism
or hypothyroidism
Negative TRAb, 
Reduced or absent tracer uptake on 
technetium scan and/or increased 18FDG-
PET uptake



 Painless thyroiditis*

Treatment
Hyperthyroid phase:

β-blokker 

Glucocorticosteroids (thyroid storm)

Hypothyroid phase:
Levothyroxine substitution

*Thyrotoxicosis followed by euthyroidism
or hypothyroidism
Negative TRAb, 
Reduced or absent tracer uptake on 
technetium scan and/or increased 18FDG-
PET uptake





de Filette et al; Horm Metab Res 2019



Hypothyroidism
Transient 

Permanent requiring substitution (Presence of anti-TPO)
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Hyperthyroidism
Usually results from destructive thyroiditis (self-limiting; β-blokker)

Graves’ disease must be ruled out (check TSI)



• Alemtuzumab (monoclonal antibody against the cell-surface antigen CD52)

• Multiple sclerosis

• Depletion of circulating B cells and T cells

• High rate of thyroid autoimmunity

• 41.1% of treated patients developed thyroid dysfunction 
• 71.1 % Graves’ disease (fluctuations in stimulating and blocking antibodies against the 

thyrotropin receptor)

• Diagnosed within 3 years after the completion of therapy (up to 5 to 9 years)

• Mechanism? Possibly recovery B cells

Daniels et al; J Clin Endocrinol Metab 2014



• Tyrosine kinase or multikinase inhibitors – renal cell carcinoma  (sunitinib)

• Increased risk of thyroiditis (up to 25 %)
• Transient thyrotoxicosis before hypothyroidism

• Mechanism? Marked thyroid involution →ischemia?

Illouz et al, Eur J Endocrinol 2014



Interference with endogenous thyroid function

 Peripheral Thyroid Function
 ↑ or ↓ binding to proteins in circulation



Haugen; Best Pract Res Clin Endocrinol Metab. 2009



• ↑ or ↓ binding to proteins in circulation

If thyroid function is normal → Usually no effect 

If thyroid dysfunction is present
 ↑ binding to proteins: ↑ T4 per os needed (eg estrogen)

↓ binding to proteins: ↓ T4 per os needed (eg androgens)



• Drug-induced displacement of thyroid hormone from binding 
proteins:
• Phenytoin

• Carbamazepine

• NSAID’s

• Heparin

• Furosemide (high dose)

Overall limited impact



Interference with endogenous thyroid function

 Peripheral Thyroid Function

 ↓ conversion from FT4 to FT3
 Propylthiouracyl, Dexamethasone *, 

Propranolol, Amiodarone* 



Behandeling primaire hyperthyroidie

• Medicatie die schildklierfunctie remt*

*Thiamazole (Strumazol®)

*Propylthiouracil

Propylthiouracil



Drugs affecting thyroid hormone metabolism and excretion

By inducing glucuronidation enzymes → increasing excretion:
phenobarbital, phenytoin, carbamazepine, rifampin
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Drugs interfering   thyroid hormone treatment

Intake of T4 orally:

Gastrointestinal absorption:
Best LT4 on an empty stomach
↓ absorption with increasing pH, ​​(PPI’s)





Drugs interfering   thyroid hormone treatment

Intake of T4 orally:

Gastrointestinal absorption:
↓ absorption iron sulfate, calcium carbonate,
bile salt binders

Increase in dosage LT4 may be necessary
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Drugs Causing abnormal thyroid Tests in 
Euthyroid Patients 
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 Drugs interact with the thyroid through diverse 

mechanisms

 Disrupting hypothalamic–pituitary control 

 Triggering immune; (destructive) thyroiditis

 Inducing or aggravating thyroid autoimmunity causing 
both hypothyroidism and hyperthyroidism

 Interfering the binding of thyroid hormone to protein 
carriers 

 Reducing the conversion of T4 to T3
 Affecting  metabolism and recycling of thyroid 

hormone



 Drugs affect the efficiency of exogenous thyroid hormone 
therapy

 Drugs may alter the results of thyroid laboratory tests 
mimicking thyroid dysfunction in euthyroid patients



Thyroid Test Interpretation

Koulouri et al;  Best Pract Res Clin Endocrinol Metab. 2013
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