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BEDFORDSHIRE AND LUTON JOINT PRESCRIBING COMMITTEE (JPC)

June 2018
Review: June
2021

Bulletin 264: Liothyronine Guidance Statement

The JPC agreed to support the attached East of England Priorities Advisory
Committee (EoEPAC) Guidance Statement with a locally modified set of
recommendations.

JPC Recommendations (local agreement):
1. Levothyroxine monotherapy is the treatment of choice for hypothyroidism. There

is no consistent evidence to support the routine use of liothyronine in the
management of hypothyroidism, either alone or in combination with
levothyroxine.

2. Liothyronine for treatment of hypothyroidism is not recommended for routine
funding unless one of the following criteria applies:

a. Post thyroidectomy thyroid cancer patients. Patients who need to receive
radioactive iodine treatment (Radioiodine Remnant Ablation RRA) after
their surgery will initially be started on liothyronine due to its shorter half-
life and therefore faster onset of action than levothyroxine. These patients
will remain on liothyronine until the oncologist is confident that they will
not need any more radioactive iodine at which point they are switched
over to levothyroxine. Prescribing in these circumstances must remain
with the secondary care specialist and GPs should not accept prescribing
responsibility for these patients.

b. In rare cases of levothyroxine induced liver injury, long term liothyronine
prescribing may be supported. Initiation and ongoing prescribing and
supply should remain in secondary care under the supervision of a
secondary care specialist.

3. Initiation and prescribing of liothyronine for patients on levothyroxine who
continue to suffer with symptoms despite adequate biochemical correction
should remain in secondary care under the supervision of an accredited
endocrinologist. The CCGs will not accept any additional activity charges relating
to the ongoing supply of the drug.
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4. Funding of unlicensed medicines e.g. Armour Thyroid for the treatment of
hypothroidism is not supported.

5. Prescribers in primary care should not initiate or accept clinical responsibility for
on-going prescribing of liothyronine for any new patient, including patients who
are currently self-funding and obtaining supplies via private prescription or
previously prescribed by a secondary care consultant, unless the criteria stated
above are met and they have agreed to accept clinical responsibility for
prescribing.

6. CCGs should give consideration to providing guidance for GPs to switch existing
patients to levothyroxine where clinically appropriate, with support from a
consultant NHS endocrinologist where necessary or agree arrangements for
appropriate review by a consultant NHS endocrinologist

7. If liothyronine is prescribed, the least costly preparation should be used. (For
Primary Care, advice on this will be provided via Scriptswich/Optimise.)

8. These recommendations will be reviewed in the light of new evidence of clinical
and cost effectiveness.

NB: The full EoEPAC document is attached however clinicians should note that the JPC
recommendations outlined above replace the EoEPAC recommendations.
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Liothyronine (all indications)

PAC recommendations
1. Levothyroxine monotherapy is the treatment of choice for hypothyroidism.  There is no 

consistent evidence to support the routine use of liothyronine in the management of 
hypothyroidism, either alone or in combination with levothyroxine. 

2. Liothyronine for treatment of hypothyroidism is not recommended for routine funding unless 
one of the following criteria applies:

a. Post thyroidectomy thyroid cancer patients.  Patients who need to receive radioactive iodine 
treatment (Radioiodine Remnant Ablation - RRA) after their surgery will initially be started on 
liothyronine due to its shorter half-life and therefore faster onset of action than levothyroxine. 
These patients will remain on liothyronine until the oncologist is confident that they will not 
need any more radioactive iodine at which point they are switched over to levothyroxine.  
Prescribing in these circumstances must remain with the secondary care specialist and GPs 
should not accept prescribing responsibility for these patients.

b. In rare cases of levothyroxine induced liver injury, long term liothyronine prescribing 
may be supported but only after initiation and stabilisation by a secondary care specialist. 
Arrangements for individual prior approval, prescribing and supply should be agreed locally, 
ensuring that appropriate patient monitoring is in place.

3. Initiation and prescribing of liothyronine for patients on levothyroxine who continue to suffer 
with symptoms despite adequate biochemical correction should remain in secondary care 
under the supervision of an accredited endocrinologist.

4. Funding of unlicensed medicines, e.g. Armour Thyroid for the treatment of hypothyroidism is 
not supported.

5. Prescribers in primary care should not initiate or accept clinical responsibility for on-going 
prescribing of liothyronine for any new patient, including patients who are currently self-
funding and obtaining supplies via private prescription or previously prescribed by a secondary 
care consultant, unless the criteria stated above are met and they have agreed to accept 
clinical responsibility for prescribing.

6. CCGs should give consideration to providing guidance for GPs to switch existing patients 
to levothyroxine where clinically appropriate, with support from a consultant NHS 
endocrinologist where necessary or agree arrangements for appropriate review by a 
consultant NHS endocrinologist.

7. These recommendations will be reviewed in the light of new evidence of clinical and cost 
effectiveness.
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Key points
• Liothyronine is a synthetic thyroid hormone, which exhibits the actions of the biologically 

active form of the endogenous thyroid hormone, triiodothyronine (T3). Liothyronine is 
generally considered to be more active than levothyroxine, the synthetic version of the 
endogenous thyroid hormone, thyroxine (T4). It has a faster onset of action (usually within a 
few hours), but with a shorter half-life and therefore requires multiple daily doses to maintain 
steady state, and more readily crosses the blood brain barrier. 

• Approximately, 80% of circulating triiodothyronine results from peripheral conversion of 
thyroxine. It has been suggested that peripheral conversion of thyroxine to triiodothyronine 
may be inhibited during times of stress or illness, or that some individuals are low metabolisers 
and do not convert thyroxine to triiodothyronine quickly enough. Consequently, combination 
treatment with both liothyronine and levothyroxine has been advocated. 

• There is no consistent evidence to support the routine use of liothyronine in the management 
of hypothyroidism, either alone or in combination with levothyroxine. 

• Clinical practice guidelines, worldwide, do not recommend and do not support the routine use 
of combination levothyroxine and liothyronine therapy for hypothyroidism.

• There is a lack of evidence to support long term monotherapy with liothyronine.

• Several safety concerns are associated with liothyronine. Its intestinal absorption can give rise 
to unusually high post absorption peaks leading to tachycardia and consequently there may be 
an increased risk of cardiac complications, and fatalities have occurred. In addition, long term 
therapy with liothyronine is more likely to cause secondary osteoporosis than levothyroxine. 

• The cost of liothyronine is currently significantly higher than alternative treatments, and given 
the lack of clinical and cost effectiveness, and safety concerns, is considered a low clinical 
priority and routine funding for any patient group is not recommended.

• The British Thyroid Association (BTA) recognises a proportion of patients on levothyroxine 
continue to suffer with symptoms despite adequate biochemical correction, and that a 
carefully monitored trial of liothyronine under the supervision of an accredited endocrinologist 
might be warranted in exceptional cases.

• NHS England guidance on low value medicines which should not routinely be prescribed in 
primary care recognises the above point.

• A NICE Clinical Knowledge Summary regarding hypothyroidism management updated in 2016, 
now states that combination treatment with liothyronine and levothyroxine  should not be 
managed in primary care.

• In line with guidance from the Royal College of Physicians and BTA, PAC recommends that 
prescribing for these patients should remain in secondary care.

• CCGs should have due regard for the NHS England low value medicines guidance and consider 
these recommendations through their usual processes.

• There is insufficient evidence to support the routine use of liothyronine for the adjunctive 
treatment to tricyclic antidepressants in patients with refractory severe depression.

• Short term treatment with liothyronine for patients with thyroid cancer is included in tariff and 
prescribing should be retained by the acute provider Trust.

• Liothyronine is indicated in extremely rare cases of levothyroxine induced liver injury as there 
is no alternative treatment available. Funding should be provided for ongoing liothyronine 
treatment for patients with levothyroxine induced liver injury after initiation and stabilisation 
by a secondary care specialist. Arrangements for prior approval, prescribing and supply should 
be agreed locally, ensuring that appropriate patient monitoring is in place. 
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• In line with NHS guidance on Defining the Boundaries between NHS and Private Healthcare, 
NHS prescribing should not be routinely offered to patients who are currently self-funding or 
obtaining supplies via private prescription unless they are clinically exceptional. These patients 
will retain the option of obtaining liothyronine on private prescription.

Background 
Hypothyroidism is caused by suboptimal circulating concentrations of the thyroid hormones, thyroxine 
(T4) and triiodothyronine (T3).

Liothyronine is a synthetic thyroid hormone, which exhibits the actions of the biologically active form of 
the endogenous triiodothyronine.1-4 It is generally considered to be more active than levothyroxine, the 
synthetic version of the endogenous thyroid hormone, thyroxine. It has a faster onset of action (usually 
within a few hours), but with a shorter half-life and therefore requires multiple daily doses to maintain 
steady state. It also more readily crosses the blood brain barrier.1-4 Whilst these properties are key 
advantages of liothyronine, it is generally only used routinely where its rapid onset of action is clinically 
useful, (i.e. the life threatening hypothyroid coma also known as myxoedema).2

Approximately, 80% of circulating triiodothyronine results from peripheral conversion of thyroxine, 
by iodothyronine 5’-deiodinase, with the remaining 20% secreted from the thyroid gland. Peripheral 
conversion of thyroxine to triiodothyronine may be reduced during stress or systemic illness, prolonged 
fasting and by drugs such as beta blockers or amiodarone. It is also suspected that some patients are 
low metabolisers and do not convert thyroxine to triiodothyronine quickly enough.3,4 Consequently, 
combination treatment with both liothyronine and levothyroxine has been advocated.3,5-7  

Raised plasma thyroid stimulating hormone (TSH), with an associated decreased or normal 
plasma thyroxine could be indicative of hypothyroidism. Measurement of plasma triiodothyronine 
concentrations are of no help with respect to diagnosis and ongoing monitoring of thyroid function, as 
plasma triiodothyronine concentrations are often normal.8

Management of patients on liothyronine has historically occurred in primary care with supervision and 
oversight by an appropriate specialist in secondary care. 

A bulletin by PrescQIPP has highlighted the overall lack of evidence and support in relevant guidance 
for the use of liothyronine in hypothyroidism and recommended that treatment should be initiated with 
levothyroxine and that all patients currently receiving liothyronine should be reviewed and a switch to 
levothyroxine considered where clinically appropriate.9

Clinical evidence 
There is no consistent evidence to support the routine use of liothyronine in the management of 
hypothyroidism, either alone or in combination with levothyroxine. Data from several, small and 
methodologically limited trials have failed to clearly demonstrate superiority of combination liothyronine 
and levothyroxine treatment over levothyroxine monotherapy.10-22

Experience with the use of combined treatment was first published in 1970.10 A small double-blind cross 
over trial (n=99), compared a combined preparation containing  levothyroxine and liothyronine in a 
1:4 ratio with levothyroxine alone for two months.  At study end, there was no significant difference in 
biochemical parameters and patients reported no preference to a particular treatment. However, a large 
number of patients (n=24) had reported unpleasant adverse effects, including palpitations, irritability and 
nervousness, dizziness and tremor, whilst taking the combined preparation. Subsequent animal studies 
suggested that combination treatment in thyroidectomised rats, produced complete euthyroidism 
compared to treatment with levothyroxine alone.23,24 

Only one study in humans has replicated these results to date.25 In a small study, published by Bunevicius 
et al in 1999, 33 patients with hypothyroidism received either their usual dose of levothyroxine or a 
regimen where 50 micrograms of the usual dose of levothyroxine was replaced by 12.5 micrograms of 
liothyronine for five weeks. The treatments were then switched over. The order in which each patient 
received the two treatments was randomized. Biochemical, physiological and psychological tests were 
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performed at the end of each treatment period. After five weeks of each treatment, lower serum free, 
total thyroxine concentrations and higher serum total triiodothyronine concentrations were observed 
after treatment with levothyroxine plus liothyronine than after levothyroxine alone, whereas the serum 
thyrotropin concentrations were similar after both treatments. Among 17 scores on tests of cognitive 
performance and assessments of mood, 6 were cited as better or closer to normal after treatment with 
levothyroxine plus liothyronine. The study authors concluded that partial substitution of levothyroxine 
with liothyronine may improve mood and psychological tests.25 Several recent studies have failed 
to replicate these results and have concluded that combination treatment with liothyronine and 
levothyroxine is not superior to levothyroxine alone.11-22

One study by Siegmund et al, also suggests that combined treatment is associated with subclinical 
hyperthyroidism causing impaired wellbeing, due to significant fluctuations in the steady state 
triiodothyronine serum concentrations produced by combination treatment.15

A systematic review of nine randomized trials also confirms that the only study to report beneficial 
effects of combination with liothyronine/levothyroxine therapy on mood, quality of life, and 
psychometric performance when compared to levothyroxine therapy alone is the one by Bunevicius et 
al.25,26 Another systematic review by Grozinsky-Glasberg et al concludes that levothyroxine monotherapy 
is the treatment of choice for clinical hypothyroidism.27

Several safety concerns are associated with liothyronine. Fast intestinal absorption can give rise 
to unusually high post absorption peaks leading to tachycardia and consequently there may be an 
increased risk of cardiac complications and fatalities have occurred. In addition, long term therapy with 
liothyronine is more likely to cause secondary osteoporosis than levothyroxine.4,5 The dosage needed to 
obtain euthyroidism with liothyronine is more difficult to evaluate, owing to unpredictable fluctuations in 
serum triiodothyronine concentration.4,5

Place in therapy
The overall benefits of combination therapy with levothyroxine and liothyronine are still unproven, 
with a potential increase in some adverse consequences, such as arrhythmias, osteoporosis and bone 
fractures.28

Worldwide clinical practice guidelines do not recommend and do not support the routine use of either 
combination liothyronine/levothyroxine therapy or liothyronine monotherapy for hypothyroidism.29 A 
NICE Clinical Knowledge Summary regarding hypothyroidism management updated in 2016, now states 
that combination treatment with liothyronine and levothyroxine  should not be managed in primary 
care.30

The British Thyroid Association (BTA) position statement states that levothyroxine and liothyronine 
combination therapy in patients with hypothyroidism should not routinely be used, as there is insufficient 
evidence to show that combination therapy is superior to levothyroxine monotherapy, however it does 
suggest that a trial of combination therapy may be worth trying in patients who remain symptomatic, 
despite adequate levothyroxine supplementation. The BTA does not recommend the routine use 
of thyroid extracts, liothyronine monotherapy, compounded thyroid hormones, iodine containing 
preparations, dietary supplementation, nutraceuticals and over the counter preparations for the 
management of hypothyroidism.28

The British Thyroid Foundation (BTF) Frequently Asked Questions for the management of Primary 
Hypothyroidism states that levothyroxine alone remains the recommended treatment for thyroid 
hormone replacement and that patients who want to try alternative treatment should be managed under 
the supervision of an interested endocrinologist.31

The Royal College of Physicians in the UK do not recommend the prescribing of additional liothyronine, 
including Armour thyroid, as it is inconsistent with normal physiology, has not been unequivocally 
proven to be of benefit to patients and may be harmful. It states that the inclusion of liothyronine in the 
treatment of hypothyroidism should be reserved for use by accredited endocrinologists in individual 
patients.32
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Separate guidance produced by the American Thyroid Association, American Association of Clinical 
Endocrinologists and European Thyroid Association also concludes that there is currently insufficient 
evidence to support the use of liothyronine, either alone or in combination.33-35 

NHS England have recently published guidance regarding medicines of low priority which states 
that liothyronine could benefit a small group of patients who despite adequate levothyroxine 
supplementation remain symptomatic, after recommendation of a Consultant Endocrinologist.36

Their recommendations on prescribing of liothyronine are as follows:

• Advise CCGs that prescribers in primary care should not initiate liothyronine for any new 
patient.

• Advise CCGs that individuals currently prescribed liothyronine should be reviewed by a 
consultant NHS endocrinologist with consideration given to switching to levothyroxine where 
clinically appropriate.

• Advise CCGs that a local decision, involving the Area Prescribing Committee (or equivalent) 
informed by National guidance (e.g. from NICE or the Regional Medicines Optimisation 
Committee), should be made regarding arrangements for on-going prescribing of liothyronine. 
This should be for individuals who, in exceptional circumstances, have an on-going need for 
liothyronine as confirmed by a consultant NHS endocrinologist.

Liothyronine is not used in patients with congenital hypothyroidism; levothyroxine is the treatment of 
choice in such patients.37-39

In extremely rare cases of levothyroxine induced liver injury, liothyronine is the only alternative 
hypothyroid treatment. Long term liothyronine prescribing for these patients should be considered after 
initiation and stabilisation by a secondary care specialist. Arrangements for individual prior approval, 
prescribing and supply should be agreed locally, ensuring that appropriate patient monitoring is in 
place.40,41

Liothyronine has also been advocated for adjunctive treatment to tricyclic antidepressants in patients 
with refractory severe depression; however, there is insufficient evidence to support the routine use of 
liothyronine for these patients.42-44

Temporary treatment with liothyronine may be appropriate in patients with thyroid cancer who are 
to undergo radioiodine imaging and possible treatment. To shorten the period of hypothyroidism, the 
patient’s levothyroxine is discontinued and liothyronine is substituted for three to four weeks until the 
levothyroxine is cleared.45 All activity including supply of liothyronine is included in tariff and should be 
retained by the acute provider Trust for such patients. 

Cost impact and cost effectiveness
The recommended dose of liothyronine is initially 10-20 micrograms daily, gradually increased to 60 
micrograms daily in 2–3 divided doses; elderly patients require smaller initial doses.1,2 

Comparative primary care costs May 2017 (eMIMs)46

Drug Strength Dose Pack cost 
(28 tablets) Cost per 28 days Cost per year

Liothyronine tabs 20mcg 20mcg TDS £258.20 £774.60 £10,069

Levothyroxine 100mcg 100mcg OD £1.78 £1.78 £23.14

Costs shown are current indicative costs in primary care (VAT excluded) when prescribed on an FP10 
prescription. Basic cost of medication to acute provider trusts is generally the same as primary care, 
however VAT charges are also incurred giving a total billing cost of £929.52 per patient for 28 days to 
the acute provider trust. Liothyronine is currently included in the associated outpatient tariff.47 It is 
estimated that five patients per 100,000 population are currently receiving liothyronine treatment, 
either alone or in combination with levothyroxine.
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The Health Service Medical Supplies (Costs) Act has recently been passed in to law and gained Royal 
Assent. This new act gives the government the power to instruct pharmaceutical companies to reduce 
the price of a generic medicine or introduce other controls on their branded products in cases where 
it thinks drug companies are charging “unreasonable” prices for generics. The current high cost of 
liothyronine had been noted in a briefing paper to the House of Commons regarding this Act in October 
2016.48,49 However, at the time of writing, the likely impact of these developments was unclear and if this 
will result in a reduction in the cost of liothyronine. At least two new generic versions of liothyronine are 
anticipated in 2018. 

In line with NHS guidance on ‘Defining the Boundaries between NHS and Private Healthcare’, NHS 
prescribing should not be routinely offered to patients who are currently self-funding or obtaining 
supplies via private prescription, unless they are clinically exceptional. These patients will retain the 
option of obtaining liothyronine on private prescription.50
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Appendix 1: Assessment against ethical and commissioning principles
Treatment assessed
Liothyronine

East of England Priorities Advisory Committee Recommendation
Levothyroxine monotherapy is the treatment of choice for hypothyroidism.  There is no consistent 
evidence to support the routine use of liothyronine in the management of hypothyroidism, either alone or 
in combination with levothyroxine. 

Liothyronine for treatment of hypothyroidism is not recommended for routine funding unless one of the 
following criteria applies:

a. Post thyroidectomy thyroid cancer patients.  Patients who need to receive radioactive 
iodine treatment (Radioiodine Remnant Ablation - RRA) after their surgery will initially be started 
on liothyronine due to its shorter half-life and therefore faster onset of action than levothyroxine. 
These patients will remain on liothyronine until the oncologist is confident that they will not need any 
more radioactive iodine at which point they are switched over to levothyroxine.  Prescribing in these 
circumstances must remain with the secondary care specialist and GPs should not accept prescribing 
responsibility for these patients.

b. In rare cases of levothyroxine induced liver injury, long term liothyronine prescribing may be 
supported but only after initiation and stabilisation by a secondary care specialist. Arrangements for 
individual prior approval, prescribing and supply should be agreed locally, ensuring that appropriate 
patient monitoring is in place.

Initiation and prescribing of liothyronine for patients on levothyroxine who continue to suffer with 
symptoms despite adequate biochemical correction should remain in secondary care under the 
supervision of an accredited endocrinologist.

Funding of unlicensed medicines, e.g. Armour Thyroid for the treatment of hypothroidismhypothyroidism 
is not supported.

Prescribers in primary care should not initiate or accept clinical responsibility for on-going prescribing of 
liothyronine for any new patient, including patients who are currently self-funding and obtaining supplies 
via private prescription or previously prescribed by a secondary care consultant, unless the criteria 
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stated above are met and they have agreed to accept clinical responsibility for prescribing.

CCGs should give consideration to providing guidance for GPs to switch existing patients to 
levothyroxine where clinically appropriate, with support from a consultant NHS endocrinologist where 
necessary or agree arrangements for appropriate review by a consultant NHS endocrinologist.

Clinical effectiveness
There is no consistent evidence to support the routine use of liothyronine in the management of 
hypothyroidism, either alone or in combination with levothyroxine. Data from several, small and 
methodologically limited trials have failed to clearly demonstrate superiority of combination liothyronine 
and levothyroxine treatment over levothyroxine monotherapy.

Results from a small study, which suggested that combination treatment is associated with lower serum 
free and total thyroxine concentrations and higher serum total triiodothyronine concentrations were 
observed after treatment with thyroxine plus triiodothyronine than after thyroxine alone and improved 
mood and cognition scores have not been replicated in more recent studies.

Clinical practice guidelines, worldwide, do not recommend and do not support the routine use of 
combination liothyronine and levothyroxine therapy for hypothyroidism.

Cost effectiveness 
No studies identified. The use of liothyronine is not currently deemed cost-effective, due to the current 
high cost of liothyronine.

Equity
No issues identified.

Needs of the community
Current high cost of treatment with liothyronine associated with a small number of patients represents a 
financial risk to the whole healthcare economy and will result in cost pressures to other treatment areas.

Need for healthcare (incorporates patient choice and exceptional need)
Liothyronine is not required by the vast majority of patients with hypothyroidism and an effective 
standard of care treatment, levothyroxine is easily available. Where treatment with liothyronine is 
deemed essential (i.e. acute liver injury with levothyroxine, and for patients undergoing treatment for 
thyroid cancer), management and all prescribing should be retained by the Provider Trust.

Policy drivers
Clinical practice guidelines worldwide, do not recommend and do not support the routine use of 
combination levothyroxine and liothyronine therapy for hypothyroidism, including NHS England 
guidance on items that should not be routinely prescribed in primary care, NICE Clinical Knowledge 
Summary, BTA, ATA and ETA guidance. 

Disinvestment
None identified.
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