A case of hypothyroid puzzle
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Abstract

The most common cause of failure of thyroid replacement therapy is poor patient compliance. However, causes of malabsorption should be kept in mind. We report a case of a young male who had congenital hypothyroidism since infancy with difficulty achieving euthyroid state despite being on an exceedingly high levothyroxine dose. 
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Case Presentation

A 17 year old male was referred to Endocrine Clinic from GP Practice Surgery due to persistent hypothyroidism despite on high dose of levothyroxine (250 micrograms per day) replacement. He had background history of congenital hypothyroidism with ectopic sublingual thyroid gland.  He reported excessive tiredness and sleep disturbances. He did not report any diarrhoea, vomiting, abdominal pain, food intolerances or recent weight changes. He confirmed that he had been taking Levothyroxine regularly one hour before breakfast. He did not take any other prescribed or over the counter medications. 
On clinical examination, he had some features suggestive of hypothyroidism like bradycardia (Heart rate of 55/min), dry skin and coarse hands. Thyroid examination was unremarkable.
 His most recent thyroid function tests on 250 micrograms of levothyroxine were: TSH: 62.62mU/L (0.3-5Mu/L), Free T 4: 17.8 pmol/L (7.9-16pmol/L).  Other laboratory investigations were unremarkable as follows: haemoglobin: 158 g/L (130-160g/L), vitamin B12: 174ng/L (120-900ng/L), Folate: 3.4ug/L (>2.5ug/L), ferritin: 24ng/L (15-300ng/L) and negative celiac screen.  It shows significantly high TSH despite being on a high dose of levothyroxine. He did not have any clinical features of malabsorption and neither were the blood results suggestive of this. 
From the table below (1), we can see that the free T4 levels are quite variable and remarkably high TSH has persisted since 2019. 

Table (1): Showing TFTs since 2016 with levothyroxine dose adjustments
	Year
	Date of TFTs
	TSH

(0.5-4.3mU/L)
	Free T4

(7.9-16pmol/L)
	When dose up titrated 

(Levothyroxine In micrograms)

	2016
	28/06/16
	10.54
	18.6
	75 

	2017
	29/08/2017
	0.04
	14.4
	100

	2019
	22/05/2019
	78.75
	6
	125

	2019
	02/08/2019
	62.79
	13.8
	150

	2020
	07/01/2020
	22.7
	9.4
	175

	2020
	24/11/2020
	56.87
	7.9
	200

	2021
	16/02/2021
	62.62
	17.8
	250

	2021
	17/05/2021
	71.41
	7
	250


When we reviewed graphic representation of TSH and Free T4 levels from 2004 till 2021, we can see relatively stable thyroid function tests up to 2016 where his parents were administering levothyroxine to the patient. The figures (1) and (2) show a graphic representation of this.  
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Fig (1): A graph showing TSH levels. 
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Fig (2): A graph showing Free T4 levels. 
It was felt that non-compliance with levothyroxine was the most likely cause of his erratic thyroid function tests and hence directly observed therapy (DOT) strategy was implemented. He was asked to attend GP Practice Surgery three times in a week to take 500 micrograms of levothyroxine at each visit in the presence of practise nurse and to wait for thirty minutes before going home. 
It was successfully implemented, and thyroid function tests repeated after 4 weeks showed significant reduction in TSH levels of 5.56mU/L from 71.41mU/L and Free T4 levels rising to 37.6 pmol/L from 7pmol/L. A plan was made to reduce the dose of levothyroxine to 175micrograms daily and to repeat TFTs in 4 weeks’ time. 
Discussion:

Congenital hypothyroidism is a permanent condition requiring lifelong treatment. The goal of therapy is to maintain euthyroid state. The treatment of choice for correction of hypothyroidism is synthetic thyroxine (T4, Levothyroxine). Approximately 70 to 80 percent of a dose of T4 is absorbed (1). The average full replacement dose of T4 in adults is approximately 1.6mcg/kg body weight per day and T4 requirements correlate better with lean body mass than total body weight (2). In our case report, he was on 3.5mcg/kg body weight and still hypothyroid raising suspicion of non-compliance or malabsorption issues. 
Table (2) below depicts reasons for failure to reach levothyroxine treatment goals and recommendations (3).

	Elevated TSH with or without persistent symptoms
	Recommendations

	Inadequate dose 
	Consider higher doses.

	Simultaneous intake of levothyroxine with food can impair absorption. 
	Intake 30-60 min before breakfast or 2-3 hours after evening meal

	Some drugs can affect levothyroxine absorption: ferrous sulphate, proton pump inhibitors, calcium carbonate, aluminium containing antacid
	Separate intake of levothyroxine from interfering medications. e.g., 4 hours gap. 

	Some drugs can affect levothyroxine availability and requirement: e.g., estrogens, androgens, sertraline, carbamazepine, phenytoin. rifampicin, phenobarbital. 
	Monitor TSH at initiation and adjust levothyroxine dose if required.

	Malabsorption due to gastrointestinal disease and conditions.
	Helicobacter pylori gastritis, coeliac disease, autoimmune atrophic gastritis, and diabetic gastropathy should be considered and treated if possible

	Non-adherence
	Common cause but should be suspected after other causes have been excluded. Consider thyroxine absorption test. 


The most likely reason for treatment failure in our case was non-adherence to levothyroxine. The table (1), clearly shows that his free T4 levels have been normal or at the higher end of the normal on most occasions, indicating that he had taken levothyroxine tablets prior to the test. Hence, levothyroxine 500 micrograms, three times weekly have been administered in the presence of a practice Nurse in the GP surgery. Subsequent thyroid function tests showed remarkable improvement in TSH levels with rise in T4 indicating non-compliance. DOT strategy negated the need for thyroid absorption test in our case. 
Learning Points

· Non-compliance is the commonest cause of failure of thyroxine replacement. 
· Directly observed therapy can be used to detect non-adherence and potentially can avoid thyroid absorption test. 
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