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Abstract

Persistent symptoms in patients treated for hypothyroidism are common. Despite

more than 20 years of debate, the use of liothyronine for this indication remains

controversial, as numerous randomised trials have failed to show a benefit of

treatment regimens that combine liothyronine (T3) with levothyroxine over

levothyroxine monotherapy. This consensus statement attempts to provide practical

guidance to clinicians faced with patients who have persistent symptoms during

thyroid hormone replacement therapy. It applies to non‐pregnant adults and is

focussed on care delivered within the UK National Health Service, although it may

be relevant in other healthcare environments.

The statement emphasises several key clinical practice points for patients

dissatisfied with treatment for hypothyroidism. Firstly, it is important to establish

a diagnosis of overt hypothyroidism; patients with persistent symptoms during

thyroid hormone replacement but with no clear biochemical evidence of overt

hypothyroidism should first have a trial without thyroid hormone replacement. In

those with established overt hypothyroidism, levothyroxine doses should be

optimised aiming for a TSH in the 0.3–2.0 mU/L range for 3 to 6 months before a

therapeutic response can be assessed. In some patients, it may be acceptable to have

serum TSH below reference range (e.g. 0.1–0.3 mU/L), but not fully suppressed in

the long term.

We suggest that for some patients with confirmed overt hypothyroidism and

persistent symptoms who have had adequate treatment with levothyroxine and in

whom other comorbidities have been excluded, a trial of liothyronine/levothyroxine

combined therapy may be warranted. The decision to start treatment with

liothyronine should be a shared decision between patient and clinician. However,
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individual clinicians should not feel obliged to start liothyronine or to continue

liothyronine medication provided by other health care practitioners or accessed

without medical advice, if they judge this not to be in the patient's best interest.
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1 | BACKGROUND

Primary hypothyroidism affects approximately 3% of the population,

equivalent to about 2 million individuals in the United Kingdom.1 The

prevalence increases with age and is 10 times more common in

women than in men. Most cases in adults are due to chronic

autoimmune disease (Hashimoto's thyroiditis) or as a result of

destructive treatment with either radioiodine or surgery for hyper-

thyroidism, benign nodular disease, or thyroid cancer.2 Classical

features of hypothyroidism include lethargy, weight gain, mental

slowness, constipation, and cold intolerance but the clinical presen-

tation is often nonspecific and the diagnosis ultimately rests on

biochemical confirmation.2,3

Levothyroxine is the standard treatment for hypothyroidism and

3% of the population in England are prescribed synthetic levothyr-

oxine with the goal of therapy being to restore well‐being and

normalise serum TSH levels.2,3 Most patients respond satisfactorily

within weeks of therapy, with striking improvement in typical

symptoms. However, some levothyroxine‐treated individuals con-

tinue to experience persistent symptoms despite adequate bio-

chemical correction.4–7 The optimal approach to the management of

such individuals remains controversial, largely because our under-

standing of why such patients have persistent symptoms remains

poor. While a few practitioners would offer alternative thyroid

therapies such as liothyronine and desiccated thyroid extracts (DTE)

to such individuals, others would opt for an approach that is primarily

focused on addressing lifestyle, alternative physical health‐related or

psychosocial explanations for persistent morbidity.8 These different

approaches are based on the failure of numerous randomised

controlled trials (RCT) to show the superiority of combination

liothyronine/levothyroxine therapy over levothyroxine monotherapy

alone9–12 (discussed below).

2 | METHODS

This consensus statement was developed following consultation

within the executive bodies of the British Thyroid Association (BTA)

and the Clinical Committee of the Society of Endocrinology (SfE). The

remit and scope for the statement was agreed at the BTA executive

meeting during the annual meeting of the SfE (British Endocrine

Societies) in Edinburgh in November 2021. Further consultations

were conducted virtually during which specific subject themes were

developed with nominated lead reviewers. Reviewers undertook a

systematic search of the literature, summarised the subject based on

the available evidence, and generated a position statement. Original

publications, systematic reviews, and meta‐analyses were referred to.

Formal systematic reviews or meta‐analyses were not repeated. An

initial draft of the statement was sent round for consultation to the

executives of the BTA and SfE in April 2022, and then further

revisions were undertaken after feedback. Wider consultations were

then held with other organisations, namely, the Royal College of

Physicians, Edinburgh; Royal College of Physicians and Surgeons,

Glasgow; the Association for Clinical Biochemistry and Laboratory

Medicine; and the British Thyroid Foundation (BTF), a charity that

supports patients with thyroid disorders, as well as primary care

representatives. As this issue remains of concern to patients and

National Health Service (NHS) endocrinologists, and new studies

concerning both the safety of liothyronine and the efficacy of

combined liothyronine/levothyroxine therapy have been published

since the previous BTA statement in 2016, a revised statement was

felt to be timely. Our emphasis remains on the evidence for use of

combination therapy with liothyronine and levothyroxine or natural

DTE in the management of overt primary hypothyroidism in the

context of the UK NHS, where regional prescribing policies

implemented owing to national cost pressures have created signifi-

cant dissatisfaction. We have not addressed patients with secondary

or central hypothyroidism and have not addressed other aspects of

the management of hypothyroidism such as screening, management

in pregnancy, children, or in patients with thyroid cancer.

3 | INTERPRETING RAISED THYROID
STIMULATING HORMONE (TSH) LEVELS

The pituitary‐derived TSH, due to its complex inverse association

with the thyroid hormones (thyroxine and triiodothyronine), is the

most sensitive and earliest biochemical marker of hypothyroidism.2,3

Throughout this paper, typical serumTSH concentrations are quoted,

but several different TSH assays are in routine use and there are small

differences in TSH reference range between these assays. Overt

primary hypothyroidism is defined as TSH concentrations above the

reference range (typically ≥10mU/L) with FT4 levels below the

reference range, while subclinical hypothyroidism is defined as TSH

above the reference range (typically 5–10mU/L), but FT4 levels

within the reference range.2,3
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3.1 | Subclinical hypothyroidism

Subclinical hypothyroidism affects 5%–10% of the population, and

around 5% will progress to overt hypothyroidism annually, if serum

thyroid peroxidase antibodies (TPOAb) are positive.13 If TPOAb are

negative, the rate of progression to overt disease is around 3% per

year.13 Subclinical hypothyroidism (TSH: 5–10mU/L), manifests as an

isolated rise in TSH and resolves spontaneously in more than 50% of

people,14 giving the potential for inappropriate treatment unless

blood tests are repeated. In addition, large RCTs have shown no

improvement in hypothyroid symptoms or quality of life (QoL) in

older patients with subclinical hypothyroidism during treatment with

levothyroxine.15–17 Therefore, improvement in symptoms with

levothyroxine treatment may be an unrealistic expectation for most

patients with subclinical hypothyroidism.

4 | INITIATING AND MONITORING
LEVOTHYROXINE MONOTHERAPY

4.1 | Thresholds for initiating treatment

At present, the TSH threshold for levothyroxine initiation is

contentious, as trials of treatment of subclinical hypothyroidism do

not show evidence for improvement in symptoms or other

benefits.15–18 Furthermore, a persistently abnormal TSH should be

confirmed before initiation of levothyroxine, particularly in borderline

cases (TSH: 5–10mU/L) which make up the majority of people

started on treatment.14,19 However, in reality, many patients with

subclinical hypothyroidism (TSH: 5–10mU/L) are now treated with

levothyroxine,20,21 fuelling a rise in its use, such that it is now the

third most frequently prescribed medication in the United King-

dom.22 In contrast, few patients are advised to seek lifestyle and

exercise changes, despite the fact that there is positive evidence to

support their benefits.23

Thus, part of the rise in levothyroxine prescriptions is explained

by overprescribing, as many healthy people sustain a transient rise

in serum TSH following even a minor nonthyroidal illness. This has

led to many patients being labelled as having hypothyroidism and

started on levothyroxine inappropriately.20,21 In addition, the

distribution of serum TSH reference interval is right‐shifted with

age,24–26 giving an upper 97.5% confidence interval of around

7.5 mU/L in healthy elderly people.2,3 Studies from the United

States and across Europe have shown that up to 30% of people

prescribed levothyroxine may have had normal thyroid function

tests beforehand,21 and conversely if levothyroxine therapy is

stopped, 30%–50% will remain euthyroid.27 Thus, it is unsurprising

that many patients are dissatisfied with levothyroxine treatment,

and this chimes with lack of symptomatic benefit in RCTs in

subclinical hypothyroid patients, as well as overprescribing in

patients who have no actual thyroid disease, but a transient

elevation in serum TSH.

4.2 | Initiation and monitoring of levothyroxine
monotherapy

Levothyroxine monotherapy remains the treatment of choice for

hypothyroidism and has been since the 1970s. The optimal daily dose

in overt hypothyroidism is 1.5–1.8 mcg/kg of bodyweight rounded to

the nearest 25mcg.2,3 A typical full replacement dose for overt

hypothyroidism is around 100–150mcg of levothyroxine. In younger

patients with no significant comorbidities the full replacement dose

can be given from the start.28 Clinicians should consider starting

levothyroxine at a dose of 25–50mcg per day with subsequent

titration in adults aged 65 and over and in those with history of

cardiovascular disease.2,3

Once started on levothyroxine, serum TSH is used to assess the

response in primary hypothyroidism. The primary treatment goal is to

normalise TSH levels.2,3 It is recommended that TSH levels are

checked roughly every 3 months until stable (defined as two similar

measurements within the reference range 3 months apart) and then

once a year thereafter.29 It needs to be acknowledged that nine

studies over nearly 30 years across five different countries show that

only 50%–70% of patients prescribed levothyroxine maintain serum

TSH within reference range.20,30–34 One explanation for this is that

small differences in thyroid hormone replacement (and corresponding

serum TSH levels) may not make a difference to patient symptoms

and QoL during treatment. Two studies which blinded patients to the

strength of their levothyroxine replacement and performed detailed

symptom and QoL analysis showed that patients cannot tell what

dose of levothyroxine they are taking.35,36 However, in these blinded

studies patients preferred higher perceived doses of levothyroxine,

irrespective of the actual administered dose. Thus far, the common

supposition that most patients are sensitive to small changes in their

thyroid hormone replacement is not supported by objective data.

4.3 | Persistently raised TSH levels despite
established levothyroxine monotherapy

Sometimes TSH levels remain persistently elevated despite adequate

levothyroxine replacement. A summary of the most common causes

is shown in Box 1. If symptoms of hypothyroidism persist despite

normalisation of TSH, the dose of levothyroxine can be titrated

further to place the TSH in the lower part of the reference range or

even slightly below (i.e., TSH: 0.1–2.0 mU/L), but avoiding TSH

< 0.1 mU/L. Use of alternate day dosing of different levothyroxine

strengths may be needed to achieve this (e.g., 100mcg for 4 days;

125mcg for 3 days weekly). As noted above, the evidence base to

support titration of levothyroxine doses to achieve “optimal”

biochemical control of hypothyroidism is weak,35,36 nevertheless this

is a safe and potentially effective intervention.

If medication adherence appears to be an issue, one potential

strategy has been the use of once or twice weekly directly observed

oral therapy, although successful studies to date have been small.37,38
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5 | THE CHALLENGES WITH
LEVOTHYROXINE MONOTHERAPY,
LIOTHYRONINE/LEVOTHYROXINE
COMBINED THERAPY AND DTE

For the majority of patients, levothyroxine provides a satisfactory

replacement. However, a proportion of individuals have significant

dissatisfaction with it, including ongoing significant impairment in

psychological well‐being compared to controls of similar age and

sex.4–8 Typical persistent hypothyroid symptoms include lethargy,

sleepiness, memory problems, cognitive difficulties (“brain fog”)

and weight gain.4–8 However, symptoms consistent with the

presence of hypothyroidism are nonspecific and cannot be reliably

used to differentiate those with hypothyroidism from euthyroid

people.39–41 For instance, 60% of unselected euthyroid individuals

have one or more symptom that may be attributable to

hypothyroidism.39

Persistent and unresolved symptoms attributed to hypo-

thyroidism have led some patients to utilise liothyronine or DTE.

However, combination liothyronine/levothyroxine therapy has not

been demonstrated to be superior to levothyroxine monotherapy in

clinical trials.42 There have been at least 16 randomised controlled

trials comparing the efficacy of combination liothyronine/

levothyroxine therapy versus levothyroxine monotherapy.9–12,42,43

Almost all these blinded RCTs showed that QoL improved during

combined liothyronine/levothyroxine treatment, but that it also

improved to the same degree during levothyroxine monotherapy,

demonstrating the strong placebo effect of thyroid hormones.

Furthermore, four systematic reviews/meta‐analyses12,44–46 of these

trials found no clear benefit of combination liothyronine/levothyr-

oxine replacement over levothyroxine monotherapy in terms of

mood, health‐related QoL or cognitive function. This indicates that at

the population level there is no benefit of using combination therapy

regimens over levothyroxine monotherapy. Nevertheless, it should

be noted that many of these studies were small, and none of the

regimens used replicated physiological concentrations of circulating

T3 in the euthyroid state. The noticeable improvement in QoL found

in both combined liothyronine/levothyroxine and levothyroxine

monotherapy groups during multiple blinded RCTs cautions against

over‐interpreting individual (“n = 1”) therapeutic trials in everyday

clinical practice.

At present in the United Kingdom, there is a 49‐fold variation

in the number of liothyronine prescriptions per 1000 levothyroxine

prescriptions by local prescribing region.47 A substantial driver of

this has been the dramatic price rise in liothyronine in the United

Kingdom, leading to local NHS medicine management policies,

which have restricted prescriptions of liothyronine in some

regions. However, even before this price rise, liothyronine use

was less prevalent in more deprived areas, potentially reflecting

exploitation by some private healthcare practitioners or more

effective personal agency in affluent regions. Recently liothyronine

prices have come down in the United Kingdom, although at

the time of writing liothyronine remains around 50‐fold more

expensive in the United Kingdom than equivalent levothyroxine

monotherapy.

The British National Formulary, published on behalf of the UK

Medicines and Healthcare products Regulatory Agency (MHRA) and

the UK Government Department of Health, does not list DTE as a

recommended medicine for use in the NHS. Two randomised studies

of DTE did not show benefits as compared to levothyroxine.43,48 Its

use has not been endorsed by NICE or RMOC.

5.1 | Possible reasons for dissatisfaction with
levothyroxine monotherapy

5.1.1 | Comorbidities/inappropriate initiation of
levothyroxine

Reasons for dissatisfaction with current practice are likely to be

multifactorial. Having thyroid function tested is a marker of increased

psychological morbidity.49 In addition to borderline TSH levels at the

initial prescription of levothyroxine,20,21 this raises the distinct

possibility that, at least in a proportion of individuals, dissatisfaction

may be due to other coexisting health problems and inappropriate

initiation of thyroid hormones.

BOX 1 Causes of persistently elevated TSH

despite apparently adequate levothyroxine

replacement

Decreased bio‐availability

• Insufficient replacement dose of levothyroxine.

• Poor medication adherence.

• Concomitant ingestion of iron tablets, calcium, chole-

styramine, colesevalam, soy or caffeine.

• Malabsorption either due to hypochlorhydria (proton

pump inhibitor therapy, H. pylori infection, autoimmune

atrophic gastritis, gastrectomy, gastric by‐pass) or coeliac

disease.

• Inflammatory bowel disease.

Increased levothyroxine requirements

• Pregnancy, oral oestrogen.

• Weight gain.

• New medication prescribed which increases levothyrox-

ine metabolism (e.g., rifampicin, carbamazepine, and

phenytoin).

• Nephrotic syndrome with heavy proteinuria.

Other factors

• Addison's disease/primary adrenal insufficiency.

• TSH assay interference/macro‐TSH.
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5.1.2 | Physiology and genetics

Hypothyroid patients treated with levothyroxine monotherapy tend

to have lower serum T3 concentrations and higher T4 levels than

healthy people.42,50 It has been proposed that this leads to tissue

hypothyroidism in some people via inhibition of T4 activation by

increased T4 levels.51 Unfortunately, tissue concentrations of

thyroid hormones have not been measured in humans, in this

context. We do not know whether the body's thyroid hormone

regulatory system that allows each tissue to extract circulating

thyroxine and convert it to T3 works in the same way for

everybody.42 Two studies suggest that individuals with hypo-

thyroidism with specific alleles of the DIO2 or MCT10 genes,

involved in thyroid hormone activation and transport, may have a

favourable response to liothyronine therapy.52,53 However, one

involved a small patient cohort (n = 45) and neither provided robust

statistical testing for multiple variants genotyped (n = 16 and n = 4

SNPs).52,53 To date, adequately powered studies have not been

performed to confirm these genetic findings.

Furthermore, there are more than 50 known genes whose

variations each have a small influence (e.g., 1%–3%) on blood thyroid

hormone levels,54 and this probably reflects a similarly complex

situation for tissue thyroid hormone regulation. Thus, it is unlikely

that one or two genetic variants could have a large effect on

therapeutic response. It has been proposed that some people have a

genetic inability to make sufficient T3,42 sometimes referred to as

“poor converters.” A key question is why this putative genetic

phenotype does not manifest in childhood or in euthyroid people.

Further experimental validation of these theoretical possibilities may

provide an explanation as to why some patients feel better on

combined liothyronine/levothyroxine treatment than on levothyrox-

ine alone.

6 | POTENTIAL ROLE OF LIOTHYRONINE
AS COMBINATION OR MONOTHERAPY

Early position statements by the Royal College of Physicians

(2011) did not support the use of DTE or liothyronine in the

treatment of hypothyroidism.55 In a departure from previous

international society positions, the European Thyroid Association

(ETA) published guidelines in 2012 on the use of combination

therapy with liothyronine/levothyroxine which acknowledged the

potential for combination therapy in individuals with primary

hypothyroidism whose needs were not met by levothyroxine

alone.56 In addition, the American Thyroid Association (ATA) in

2014, while generally circumspect on the use of combination

therapy, also acknowledged that combination therapy may be

trialled in exceptional circumstances.57 In 2016, the BTA

published its position statement on the management of hypo-

thyroidism.58 In this statement, the situation of individuals who

do not feel well on levothyroxine alone was acknowledged and it

was recommended that such individuals should be carefully

assessed for various other conditions that could account for

persistent symptoms. A trial of liothyronine/levothyroxine com-

bination therapy could be considered in patients for whom no

alternative cause for symptoms could be found after a thorough

evaluation.58

During 2019, both NICE29 and Regional Medicines Optimisation

Committee (RMOC)59 published recommendations about liothyr-

onine use, but these are not concordant, and objective criteria that

support the initiation of liothyronine treatment in an NHS

environment are lacking. The NICE guidelines did not recommend

routine use of liothyronine either alone or in combination treatment

based on the evidence available and cost considerations. Directives

that liothyronine may be prescribed in “exceptional circumstances”

are unhelpful, as almost any patient with persistent symptoms

would see themselves as having exceptional need.59 This has put

NHS clinicians in a difficult situation. While neither NICE nor RMOC

support routine liothyronine use, both leave the possibility open to

some patients.

Since these publications, interest in the role of liothyronine has

persisted, both in the biomedical literature as well as in the popular

media. Recent surveys of the UK population have revealed

significant variability in practice reflecting differences in local

guidance, access to liothyronine across health authorities, and

interpretations of existing guidelines.60,61 In addition, further trials

of liothyronine/levothyroxine combination therapy, as well as the

use of thyroid extracts, have recently been published, again with

negative results.43,62 In addition, online surveys both in the United

Kingdom and the United States show that most patients have

persistent symptoms despite liothyronine/levothyroxine combina-

tion or DTE therapy.63,64 Acknowledging the need for more

research in this area, an international consensus statement has

recently been published by members of the ATA, ETA, and BTA, to

guide the development of future trials of combination therapy,42

which are now underway.65

7 | IS LIOTHYRONINE SAFE FOR THE
TREATMENT OF HYPOTHYROIDISM?

There is extensive data gathered over many years regarding the

safety and tolerability of synthetic levothyroxine as standard care

for hypothyroidism.66 At therapeutic doses, levothyroxine is safe,

well‐tolerated, with rarely reported serious side effects.67

Levothyroxine has a narrow therapeutic index, however, and

both under‐treatment (TSH above the reference range) and over‐

treatment (TSH below the reference range) are common, with

cross‐sectional studies consistently showing that 30%–50% of

patients on levothyroxine have TSH values outside of the

laboratory reference range.20,30–34,65 Long‐term over‐treatment

is associated with well‐established risks of cardiac arrhythmia,

stroke and osteoporosis, while under‐treatment may be associ-

ated with impaired well‐being, dyslipidaemia and cardiovascular

disease.31,68 In contrast, data on the safety of liothyronine are
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limited. Most randomised controlled trials have reported no

difference in adverse event rates between individuals randomised

to levothyroxine or combination liothyronine/levothyroxine ther-

apy. Nevertheless, one study reported an excess of anxiety

symptoms in patients taking combination liothyronine/levothyr-

oxine therapy.10 However, these trials were of short duration,

used varying liothyronine dosing schedules, and mostly

measured only resting heart rate and blood pressure as safety

endpoints.9–12

Studies addressing long‐term outcomes are few. A 17‐year

population‐based study in Scotland, compared mortality, cardiovas-

cular events, atrial fibrillation, diabetes, and fracture rates in

patients who had ever used liothyronine (n = 400) and those who

had only used levothyroxine (n = 33,955).69 They found no

difference in any of these outcomes but reported a trend towards

an increased risk of breast cancer in individuals taking liothyronine

(odds ratio: 1.8, 95% confidence intervals (95% CI): 1.02–3.01,

p = .04). A larger study of more than 1400 liothyronine users in the

Korean population found an increased risk of stroke (incidence rate

ratio: 1.8, 95% CI: 1.1–2.9; p = .025) and heart failure (1.7, 95% CI:

1.0–2.8; p = .049) compared to those taking levothyroxine alone,

that was most marked in patients with more than a year of

liothyronine exposure.70 While these complications are consistent

with adverse events expected from excessive thyroid hormone use,

larger studies are still needed to clarify this. Neither this Korean

study, nor another Swedish study have been able to confirm an

association of breast or other cancers, or all‐cause mortality with

the use of liothyronine.70,71

TABLE 1 Recommendations.

1 Most patients with hypothyroidism should be treated with levothyroxine alone.

2 We recommend monitoring of levothyroxine replacement therapy in individuals with primary hypothyroidism with serumTSH measurements,
with additional free T4 measurements if TSH is outside the reference range.

3 Before considering a trial of liothyronine, we recommend confirming that a diagnosis of primary hypothyroidism is substantiated (documented
TSH ≥10mU/L; and/or low FT4 pretreatment with thyroid replacement hormones). If a diagnosis of overt hypothyroidism cannot be
confirmed, consider a trial without levothyroxine with a repeat serum TSH after 6 weeks.

4 Before considering a trial of liothyronine, we recommend that comorbidities are excluded as the cause of the persistent symptoms (see Figure 1
for suggested investigations).

5a Before considering a trial of liothyronine, we recommend adjusting levothyroxine dose to maintain serum TSH toward the lower end of the
reference range (e.g., 0.3–2.0 mU/L) for 6 months

5b When considering levothyroxine adjustment, it may be preferable to have a low but not suppressed serum TSH (e.g., 0.1–0.3 mU/L) during
levothyroxine monotherapy if this improves symptoms, rather than starting on liothyronine.

6 While acknowledging the lack of benefit in numerous clinical trials and the placebo effect of thyroid hormone treatment, the authors note that
some hypothyroid patients do experience benefit during a trial of treatment with liothyronine.

7 Before initiating liothyronine/levothyroxine combination therapy, we recommend that TSH levels are detectable and within reference range.

Levothyroxine dose reduction should be considered before initiating liothyronine in individuals with undetectable TSH levels.

8 To initiate combination treatment, we recommend substituting liothyronine at about 1:17th of the current levothyroxine dose; and reducing
levothyroxine dose by 3× liothyronine dose (see Figure 1 for sample regimens).

9 A minimum of 3–6 months of liothyronine/levothyroxine combination therapy while maintaining aTSH level within reference range, should be
considered before determining the response to a trial.

10 To assess adequacy of replacement, monitoring with serumTSH only is recommended. In patients with a low or suppressed serumTSH, freeT3
or free T4 should be measured to avoid over replacement. Interpretation of measured serum free T3 levels should be made in context of
dosage, timing, and frequency of liothyronine therapy, and it should be stated on the laboratory request that the patient is taking
liothyronine.

11 Where possible, we recommend use of a QoL questionnaire pre and post any trial of liothyronine, to assess response and confirm sustained

benefit with combination therapy (preferably ThyPRO39; Watt et al.73).

12 We recommend that every patient considered for a trial of liothyronine should be assessed by an endocrinologist for initiation and confirmation

of sustained response to treatment. However, we acknowledge that local policies around referral criteria for assessment and long‐term
monitoring for liothyronine therapy may vary.

13 Patients who feel well on combination liothyronine/levothyroxine with a serum TSH within the reference range should not be routinely
deprescribed liothyronine. Following a discussion with an endocrinologist, some people stable on combination liothyronine/levothyroxine
therapy may have a trial of levothyroxine monotherapy to see whether the liothyronine is still benefitting them.

14 Liothyronine should not be used as monotherapy except in the situation of confirmed allergy or intolerance to levothyroxine or its excipients.

15 Liothyronine should not be used in pregnancy.

16 We do not recommend use of desiccated thyroid extract.
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8 | OBLIGATION TO INITIATE OR
CONTINUE LIOTHYRONINE
PRESCRIPTIONS

Doctors are not obliged to prescribe any medication that they believe

is not in the patient's best interest. General Medical Council (GMC)

guidance states: “Sometimes, patients will ask for treatment or care

that you don't think is in their clinical interests. In these situations,

you should explore the reasons for their request, their understanding

of what it would involve and their expectations about the likely

outcome. This discussion will help you take account of the factors

that are significant to the patient and assess whether providing the

treatment or care could serve the patient's needs. If, after discussion,

you still think the treatment or care would not serve the patient's

needs, you should not provide it. You should explain your reasons to

the patient and explore other options that might be available,

including their right to seek a second opinion”.72 Hence while the

challenges of persistent symptoms in some patients on levothyroxine

alone are acknowledged, given the safety concerns and lack of

efficacy with liothyronine use and in accordance with GMC guidance,

doctors are able to decline a trial of liothyronine to patients.

In particular, doctors have no obligation to continue to provide

NHS prescriptions for liothyronine or DTE that have been started by

another medical practitioner (including private practice), or when

purchased independently of medical advice or supervision from an

online or overseas pharmacy. Many endocrinologists may not agree

that a trial of liothyronine/levothyroxine combination therapy is

warranted in these circumstances and their clinical judgement is valid

given the current understanding of the science and evidence of the

treatments.

9 | RECOMMENDATIONS

These recommendations are applicable to liothyronine (T3) prescrib-

ing in combination with levothyroxine or on its own, for noncancer‐

related thyroid hormone replacement therapy of primary hypo-

thyroidism (see Table 1) (Box 2).

9.1 | Patient information and prescribing
practicalities related to liothyronine

• Patients should be counselled regarding the risk of arrhythmias,

accelerated bone loss and stroke associated with iatrogenic

hyperthyroidism and the need for long‐term monitoring.

• Liothyronine is available as licensed 5, 10, and 20mcg prepara-

tions. For doses lower than 20mcg, patients should use the 5 or

10mcg preparation. Alternatively, a pill cutter may help with lower

doses.

• Given the short half‐life of liothyronine, splitting doses across 24 h

is recommended for many people.

• Patients established on stable doses of combined liothyronine/

levothyroxine with serum TSH in the reference range may be

safely discharged to primary care where the GP is willing to take

on responsibility for TSH monitoring.

Information for patients and a summary of the recommendations

for nonspecialist clinicians are available as supplements to this

document.

9.2 | Deprescribing liothyronine or DTE

• Online surveys show that most patients have persistent symptoms

despite liothyronine/levothyroxine or DTE therapy.63,64 In the

presence of persistent symptoms, it is reasonable to stop

liothyronine or DTE therapy. Furthermore, after a period of

several years' stability on liothyronine or DTE therapy, many

patients find that they can resume levothyroxine monotherapy

with no change in symptoms or QoL.

• When reducing or stopping liothyronine therapy, 5 mcg of

liothyronine should be replaced by about 15mcg of levothyroxine

(a 1:3 ratio).

• When reducing or stopping DTE therapy, one grain of DTE (e.g.,

Armour Thyroid) should be substituted by around 60mcg of

levothyroxine.

• Patients on larger doses of liothyronine may find it helpful to

have a gradual change‐over from liothyronine or DTE to

levothyroxine monotherapy, whereas patients on a low dose of

liothyronine may be able to stop immediately. We recommend

repeat TSH blood testing 6–8 weeks following any change in

prescription.

BOX 2 Consider a trial of combined liothyronine/

levothyroxine in these circumstances:

• There is a proven diagnosis of overt primary

hypothyroidism.

• Hypothyroid symptoms persist on levothyroxine alone.

• Levothyroxine has been administered appropriately in

terms of duration, dose, and TSH response.

• Alternative comorbidities to explain persistent symp-

toms have been excluded.

• An endocrinologist is willing to initiate and supervise the

trial.

If a 3–6 month trial of combined liothyronine/levothyroxine

does not improve symptoms, it is recommended that the

patient reverts to levothyroxine monotherapy.
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10 | SUMMARY

Most patients with primary hypothyroidism respond well to

levothyroxine replacement therapy.

For the small minority of patients who remain symptomatic

despite adequate biochemical replacement with levothyroxine, a trial

of liothyronine/levothyroxine combination therapy under specialist

supervision may be appropriate. However, this should only be

considered once the diagnosis of overt hypothyroidism is substanti-

ated with appropriately raised TSH or a low FT4 level pretreatment.

Given limited efficacy and long‐term safety data around use of

liothyronine, long term prescription should be reserved for a very

select group of patients with evidence of sustained response to

combination therapy. Long‐term serum TSH monitoring and avoid-

ance of iatrogenic hyperthyroidism are recommended. Patients with

persistent iatrogenic hyperthyroidism should be counselled regarding

associated risks of stroke, cardiac arrhythmias and accelerated

bone loss.

Both levothyroxine and liothyronine are currently overpre-

scribed,20,21,27 including to people with a transient elevation in TSH

F IGURE 1 Flowchart to support joint BTA/SfE liothyronine (T3) use consensus statement. *Aim to keep TSH in the lower half of the
reference range (0.3–2.0 mU/L) but if slight overtreatment with L‐T4 resulting in a low TSH (0.1–0.3 mU/L) gives an in improvement in
symptoms, this may negate the need for a trial of L‐T3. SerumTSH < 0.1 mU/L should be avoided. †Perform full physical examination. Suggested
investigations include: FBC, U&E, LFT, Calcium, HbA1c, Ferritin, B12, vitamin D, Transglutaminase Abs. Consider 09:00 h cortisol if weight loss
or other clinical suspicion of adrenal insufficiency. Sleep apnoea screening with Epworth score, Depression screening with HADS.
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or to those with persistent subclinical hypothyroidism, where trials do

not show a benefit from thyroid hormone replacement.12,15,16,44–46

Careful evaluation of the primary diagnosis of hypothyroidism and

the sustained response to replacement therapy is recommended

before considering dose titration or endorsement of ongoing use of

liothyronine. Deprescription of relevant levothyroxine or liothyronine

replacement therapy should be considered in symptomatic patients

where symptoms appear to be driven by nonthyroid‐related

conditions. Clinicians should not continue to provide NHS prescrip-

tions for liothyronine or DTE that have been started by a private

practitioner or purchased independently of medical advice, if they do

not believe it is in the patient's best interest.

ACKNOWLEDGEMENTS

The authors wish to thank the following individuals for contributing

to discussions about this paper: Drs. Mayur Patel and AlexandraYates

(Association for Clinical Biochemistry and Laboratory Medicine), Dr.

Helen Parretti and Dr. Anh Tran.

CONFLICT OF INTEREST STATEMENT

SHP has received speaker fees from IBSA, Merck, Quidel, Berlin

Chemie, and has consulted for Apitope/Worg and Immunovant/

Roivant on issues unrelated to T3. The remaining authors declare no

conflict of interest.

ORCID

Rupa Ahluwalia http://orcid.org/0000-0002-6885-0875

Krishna Chatterjee http://orcid.org/0000-0002-2654-8854

Onyebuchi Okosieme http://orcid.org/0000-0003-2221-992X

Peter Taylor http://orcid.org/0000-0002-3436-422X

Bijay Vaidya http://orcid.org/0000-0002-2223-0494

Simon H. Pearce http://orcid.org/0000-0001-8384-8063

REFERENCES

1. Ingoe L, Phipps N, Armstrong G, Rajagopal A, Kamali F, Razvi S.
Prevalence of treated hypothyroidism in the community: analysis
from general practices in North‐East England with implications for
the United Kingdom. Clin Endocrinol. 2017;87(6):860‐864. doi:10.
1111/cen.13440

2. Chaker L, Bianco AC, Jonklaas J, Peeters RP. Hypothyroidism.
Lancet. 2017;390(10101):1550‐1562. doi:10.1016/S0140-6736(17)
30703-1

3. Vaidya B, Pearce SHS. Management of hypothyroidism in adults.

BMJ. 2008;337:a801. doi:10.1136/bmj.a801
4. Saravanan P, Chau WF, Roberts N, Vedhara K, Greenwood R,

Dayan CM. Psychological well‐being in patients on ‘adequate’ doses
of l‐thyroxine: results of a large, controlled community‐based
questionnaire study. Clin Endocrinol. 2002;57(5):577‐585. doi:10.

1046/j.1365-2265.2002.01654.x
5. Wekking EM, Appelhof BC, Fliers E, et al. Cognitive functioning and

well‐being in euthyroid patients on thyroxine replacement therapy
for primary hypothyroidism. Eur J Endocrinol. 2005;153(6):747‐753.
doi:10.1530/eje.1.02025

6. Samuels MH, Kolobova I, Smeraglio A, Peters D, Janowsky JS,
Schuff KG. The effects of levothyroxine replacement or suppressive
therapy on health status, mood, and cognition. J Clin Endocrinol

Metabol. 2014;99(3):843‐851. doi:10.1210/jc.2013-3686

7. Perros P, Van Der Feltz‐Cornelis C, Papini E, Nagy EV, Weetman AP,
Hegedüs L. The enigma of persistent symptoms in hypothyroid
patients treated with levothyroxine: a narrative review. Clin

Endocrinol. 2021;98:461‐468. doi:10.1111/cen.14473
8. Hegedüs L, Bianco AC, Jonklaas J, Pearce SH, Weetman AP,

Perros P. Primary hypothyroidism and quality of life. Nat Rev

Endocrinol. 2022;18(4):230‐242. doi:10.1038/s41574-021-00625-8
9. Saravanan P, Simmons DJ, Greenwood R, Peters TJ, Dayan CM.

Partial substitution of thyroxine (T4) with tri‐iodothyronine in

patients on T4 replacement therapy: results of a large community‐
based randomized controlled trial. J Clin Endocrinol Metabol.
2005;90(2):805‐812. doi:10.1210/jc.2004-1672

10. Walsh JP, Shiels L, Lim EM, et al. Combined thyroxine/liothyronine
treatment does not improve well‐being, quality of life, or cognitive

function compared to thyroxine alone: a randomized controlled trial
in patients with primary hypothyroidism. J Clin Endocrinol Metabol.
2003;88(10):4543‐4550. doi:10.1210/jc.2003-030249

11. Appelhof BC, Fliers E, Wekking EM, et al. Combined therapy with
levothyroxine and liothyronine in two ratios, compared with

levothyroxine monotherapy in primary hypothyroidism: a double‐
blind, randomized, controlled clinical trial. J Clin Endocrinol Metabol.
2005;90(5):2666‐2674. doi:10.1210/jc.2004-2111

12. Millan‐Alanis JM, González‐González JG, Flores‐Rodríguez A, et al.

Benefits and harms of levothyroxine/L‐triiodothyronine versus
levothyroxine monotherapy for adult patients with hypothyroidism:
systematic review and meta‐analysis. Thyroid. 2021;31(11):
1613‐1625. doi:10.1089/thy.2021.0270

13. Vanderpump MPJ, Tunbrldge WMG, French JM, et al. The incidence

of thyroid disorders in the community: a twenty‐year follow‐up of
the Whickham survey. Clin Endocrinol. 1995;43(1):55‐68. doi:10.
1111/j.1365-2265.1995.tb01894.x

14. Meyerovitch J. Serum thyrotropin measurements in the community:
five‐year follow‐up in a large network of primary care physicians.

Arch Intern Med. 2007;167(14):1533‐1538. doi:10.1001/archinte.
167.14.1533

15. Stott DJ, Rodondi N, Kearney PM, TRUST Study Group, et al.
Thyroid hormone therapy for older adults with subclinical hypo-
thyroidism. N Engl J Med. 2017;376(26):2534‐2544. doi:10.1056/
NEJMoa1603825

16. Mooijaart SP, Du Puy RS, Stott DJ, et al. Association between
levothyroxine treatment and thyroid‐related symptoms among
adults aged 80 years and older with subclinical hypothyroidism.

JAMA. 2019;322(20):1977‐1986. doi:10.1001/jama.2019.17274
17. Feller M, Snel M, Moutzouri E, et al. Association of thyroid hormone

therapy with quality of life and thyroid‐related symptoms in patients
with subclinical hypothyroidism: a systematic review and meta‐analysis.
JAMA. 2018;320(13):1349‐1359. doi:10.1001/jama.2018.13770

18. Razvi S, Ingoe L, Keeka G, Oates C, McMillan C, Weaver JU. The
beneficial effect of L‐thyroxine on cardiovascular risk factors,
endothelial function, and quality of life in subclinical hypothyroidism:
randomized, crossover trial. J Clin Endocrinol Metabol. 2007;92(5):
1715‐1723. doi:10.1210/jc.2006-1869

19. Pearce SHS, Brabant G, Duntas LH, et al. 2013 ETA guideline:
management of subclinical hypothyroidism. Eur Thyroid J. 2013;2(4):
215‐228. doi:10.1159/000356507

20. Taylor PN, Iqbal A, Minassian C, et al. Falling threshold for treatment
of borderline elevated thyrotropin levels‐balancing benefits and

risks: evidence from a large community‐based study. JAMA Internal

Med. 2014;174(1):32‐39. doi:10.1001/jamainternmed.2013.11312
21. Brito JP, Ross JS, El Kawkgi OM, et al. Levothyroxine use in the

United States, 2008–2018. JAMA Internal Med. 2021;181(10):

1402‐1405. doi:10.1001/jamainternmed.2021.2686
22. NHS. Prescription Cost Analysis England 2021‐22. https://nhsbsa-

opendata.s3.eu-west-2.amazonaws.com/pca/pca_summary_
narrative_2021_22_v001.html

214 | AHLUWALIA ET AL.

 13652265, 2023, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/cen.14935 by T

est, W
iley O

nline L
ibrary on [05/07/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

http://orcid.org/0000-0002-6885-0875
http://orcid.org/0000-0002-2654-8854
http://orcid.org/0000-0003-2221-992X
http://orcid.org/0000-0002-3436-422X
http://orcid.org/0000-0002-2223-0494
http://orcid.org/0000-0001-8384-8063
https://doi.org/10.1111/cen.13440
https://doi.org/10.1111/cen.13440
https://doi.org/10.1016/S0140-6736(17)30703-1
https://doi.org/10.1016/S0140-6736(17)30703-1
https://doi.org/10.1136/bmj.a801
https://doi.org/10.1046/j.1365-2265.2002.01654.x
https://doi.org/10.1046/j.1365-2265.2002.01654.x
https://doi.org/10.1530/eje.1.02025
https://doi.org/10.1210/jc.2013-3686
https://doi.org/10.1111/cen.14473
https://doi.org/10.1038/s41574-021-00625-8
https://doi.org/10.1210/jc.2004-1672
https://doi.org/10.1210/jc.2003-030249
https://doi.org/10.1210/jc.2004-2111
https://doi.org/10.1089/thy.2021.0270
https://doi.org/10.1111/j.1365-2265.1995.tb01894.x
https://doi.org/10.1111/j.1365-2265.1995.tb01894.x
https://doi.org/10.1001/archinte.167.14.1533
https://doi.org/10.1001/archinte.167.14.1533
https://doi.org/10.1056/NEJMoa1603825
https://doi.org/10.1056/NEJMoa1603825
https://doi.org/10.1001/jama.2019.17274
https://doi.org/10.1001/jama.2018.13770
https://doi.org/10.1210/jc.2006-1869
https://doi.org/10.1159/000356507
https://doi.org/10.1001/jamainternmed.2013.11312
https://doi.org/10.1001/jamainternmed.2021.2686
https://nhsbsa-opendata.s3.eu-west-2.amazonaws.com/pca/pca_summary_narrative_2021_22_v001.html
https://nhsbsa-opendata.s3.eu-west-2.amazonaws.com/pca/pca_summary_narrative_2021_22_v001.html
https://nhsbsa-opendata.s3.eu-west-2.amazonaws.com/pca/pca_summary_narrative_2021_22_v001.html


23. Werneck FZ, Coelho EF, Almas SP, et al. Exercise training improves
quality of life in women with subclinical hypothyroidism:
a randomized clinical trial. Arch Endocrinol Metabol. 2018;62(5):
530‐536. doi:10.20945/2359-3997000000073

24. Hollowell JG, Staehling NW, Flanders WD, et al. SerumTSH, T4, and
thyroid antibodies in the United States population (1988 to 1994):
national health and nutrition examination survey (NHANES III). J Clin
Endocrinol Metabol. 2002;87(2):489‐499. doi:10.1210/jcem.87.
2.8182

25. Atzmon G, Barzilai N, Hollowell JG, Surks MI, Gabriely I. Extreme
longevity is associated with increased serum thyrotropin. J Clin

Endocrinol Metabol. 2009;94(4):1251‐1254. doi:10.1210/jc.
2008-2325

26. Gussekloo J. Thyroid status, disability and cognitive function, and

survival in old age. JAMA. 2004;292(21):2591‐2599. doi:10.1001/
jama.292.21.2591

27. Burgos N, Toloza FJK, Singh Ospina NM, et al. Clinical outcomes
after discontinuation of thyroid hormone replacement: a systematic
review and meta‐analysis. Thyroid. 2021;31(5):740‐751. doi:10.

1089/thy.2020.0679
28. Roos A, Linn‐Rasker SP, van Domburg RT, Tijssen JP, Berghout A.

The starting dose of levothyroxine in primary hypothyroidism
treatment: a prospective, randomized, double‐blind trial. Arch

Intern Med. 2005;165(15):1714‐1720. doi:10.1001/archinte.165.
15.1714. Erratum in: Arch Intern Med. 2005 Oct 24;165(19):2227.

29. Thyroid disease assessment and management NICE, NG145
November 2019. https://www.nice.org.uk/guidance/ng145

30. Parle JV, Franklyn JA, Cross KW, Jones SR, Sheppard MC. Thyroxine

prescription in the community: serum thyroid stimulating hormone
level assays as an indicator of undertreatment or overtreatment.
British J General Practice: J Royal Coll General Practitioners.
1993;43(368):107‐109.

31. Flynn RW, Bonellie SR, Jung RT, MacDonald TM, Morris AD,

Leese GP. Serum thyroid‐stimulating hormone concentration and
morbidity from cardiovascular disease and fractures in patients on
long‐term thyroxine therapy. J Clin Endocrinol Metabol. 2010;95(1):
186‐193. doi:10.1210/jc.2009-1625

32. Janett‐Pellegri C, Wildisen L, Feller M, et al. Prevalence and factors

associated with chronic use of levothyroxine: a cohort study. PLoS
One. 2021;16(12):e0261160. doi:10.1371/journal.pone.0261160

33. Somwaru LL, Arnold AM, Joshi N, Fried LP, Cappola AR. High
frequency of and factors associated with thyroid hormone over‐
replacement and under‐replacement in men and women aged 65
and over. J Clin Endocrinol Metabol. 2009;94(4):1342‐1345. doi:10.
1210/jc.2008-1696

34. Okosieme OE, Belludi G, Spittle K, Kadiyala R, Richards J. Adequacy
of thyroid hormone replacement in a general population. QJM.

2011;104(5):395‐401. doi:10.1093/qjmed/hcq222
35. Walsh JP, Ward LC, Burke V, et al. Small changes in thyroxine

dosage do not produce measurable changes in hypothyroid
symptoms, well‐being, or quality of life: results of a double‐blind,
randomized clinical trial. J Clin Endocrinol Metabol. 2006;91(7):

2624‐2630. doi:10.1210/jc.2006-0099
36. Samuels MH, Kolobova I, Niederhausen M, Janowsky JS, Schuff KG.

Effects of altering levothyroxine (L‐T4) doses on quality of life,
mood, and cognition in L‐T4 treated subjects. J Clin Endocrinol

Metabol. 2018;103(5):1997‐2008. doi:10.1210/jc.2017-02668
37. Grebe SKG, Cooke RR, Ford HC, et al. Treatment of hypothyroidism

with once weekly thyroxine. J Clin Endocrinol Metabol. 1997;82(3):
870‐875. doi:10.1210/jcem.82.3.3830

38. Rajput R, Pathak V. The effect of daily versus weekly levothyroxine

replacement on thyroid function test in hypothyroid patients at a
tertiary care centre in haryana. Eur Thyroid J. 2017;6(5):250‐254.
doi:10.1159/000477348

39. Canaris GJ, Manowitz NR, Mayor G, Ridgway EC. The Colorado
thyroid disease prevalence study. Arch Intern Med. 2000;160(4):
526‐534. doi:10.1001/archinte.160.4.526

40. Carlé A, Karmisholt JS, Knudsen N, et al. Does subclinical

hypothyroidism add any symptoms? evidence from a Danish
population‐based study. Am J Med. 2021;134(9):1115‐1126.
doi:10.1016/j.amjmed.2021.03.009

41. McCahon D, Haque MS, Parle J, Hobbs FR, Roberts LM. Subclinical
thyroid dysfunction symptoms in older adults: cross‐sectional study
in UK primary care. Br J Gen Pract. 2020;70(692):e208‐e214. doi:10.
3399/bjgp20X708065

42. Jonklaas J, Bianco AC, Cappola AR, et al. Evidence‐based use of
levothyroxine/liothyronine combinations in treating hypothyroidism:
a consensus document. Eur Thyroid J. 2021;10(1):10‐38. doi:10.

1159/000512970
43. Shakir MKM, Brooks DI, McAninch EA, et al. Comparative

effectiveness of levothyroxine, desiccated thyroid extract, and
Levothyroxine+Liothyronine in hypothyroidism. J Clin Endocrinol

Metabol. 2021;106(11):e4400‐e4413. doi:10.1210/clinem/dgab478

44. Grozinsky‐Glasberg S, Fraser A, Nahshoni E, Weizman A, Leibovici L.

Thyroxine‐triiodothyronine combination therapy versus thyroxine
monotherapy for clinical hypothyroidism: meta‐analysis of random-
ized controlled trials. J Clin Endocrinol Metabol. 2006;91(7):

2592‐2599. doi:10.1210/jc.2006-0448
45. Akirov A, Fazelzad R, Ezzat S, Thabane L, Sawka AM. A systematic

review and meta‐analysis of patient preferences for combination
thyroid hormone treatment for hypothyroidism. Front Endocrinol.
2019;10:477. doi:10.3389/fendo.2019.00477

46. Chao M, Jiawei X, Xia H, et al. Thyroxine alone or thyroxine plus
triiodothyronine replacement therapy for hypothyroidism. Nucl Med

Commun. 2009;30(8):586‐593. doi:10.1097/MNM.0b013e328
32c79e0

47. Taylor PN, Razvi S, Muller I, et al. Liothyronine cost and prescriptions

in England. Lancet Diab Endocrinol. 2019;7(1):11‐12. doi:10.1016/
S2213-8587(18)30334-6

48. Hoang TD, Olsen CH, Mai VQ, Clyde PW, Shakir MKM. Desiccated
thyroid extract compared with levothyroxine in the treatment of
hypothyroidism: a randomized, double‐blind, crossover study. J Clin
Endocrinol Metabol. 2013;98(5):1982‐1990. doi:10.1210/jc.
2012-4107

49. Bould H, Panicker V, Kessler D, et al. Investigation of thyroid
dysfunction is more likely in patients with high psychological morbidity.

Fam Pract. 2012;29(2):163‐167. doi:10.1093/fampra/cmr059
50. Samuels MH, Kolobova I, Smeraglio A, Niederhausen M,

Janowsky JS, Schuff KG. Effect of thyroid function variations within
the laboratory reference range on health status, mood, and cognition
in levothyroxine‐treated subjects. Thyroid. 2016;26(9):1173‐1184.
doi:10.1089/thy.2016.0141

51. Christoffolete MA, Ribeiro R, Singru P, et al. Atypical expression of
type 2 iodothyronine deiodinase in thyrotrophs explains the
thyroxine‐mediated pituitary thyrotropin feedback mechanism.
Endocrinology. 2006;147(4):1735‐1743. doi:10.1210/en.2005-1300

52. Panicker V, Saravanan P, Vaidya B, et al. Common variation in the
DIO2 gene predicts baseline psychological well‐being and response
to combination thyroxine plus triiodothyronine therapy in hypo-
thyroid patients. J Clin Endocrinol Metabol. 2009;94(5):1623‐1629.
doi:10.1210/jc.2008-1301

53. Carlé A, Faber J, Steffensen R, Laurberg P, Nygaard B. Hypothyroid
patients encoding combined MCT10 and DIO2 gene polymorphisms
May prefer L‐T3 + L‐T4 combination treatment ‐ data using a blind,
randomized, clinical study. Eur Thyroid J. 2017;6(3):143‐151. doi:10.
1159/000469709

54. Kuś A, Chaker L, Teumer A, Peeters RP, Medici M. The genetic basis
of thyroid function: novel findings and new approaches. The Journal

AHLUWALIA ET AL. | 215

 13652265, 2023, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/cen.14935 by T

est, W
iley O

nline L
ibrary on [05/07/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.20945/2359-3997000000073
https://doi.org/10.1210/jcem.87.2.8182
https://doi.org/10.1210/jcem.87.2.8182
https://doi.org/10.1210/jc.2008-2325
https://doi.org/10.1210/jc.2008-2325
https://doi.org/10.1001/jama.292.21.2591
https://doi.org/10.1001/jama.292.21.2591
https://doi.org/10.1089/thy.2020.0679
https://doi.org/10.1089/thy.2020.0679
https://doi.org/10.1001/archinte.165.15.1714
https://doi.org/10.1001/archinte.165.15.1714
https://www.nice.org.uk/guidance/ng145
https://doi.org/10.1210/jc.2009-1625
https://doi.org/10.1371/journal.pone.0261160
https://doi.org/10.1210/jc.2008-1696
https://doi.org/10.1210/jc.2008-1696
https://doi.org/10.1093/qjmed/hcq222
https://doi.org/10.1210/jc.2006-0099
https://doi.org/10.1210/jc.2017-02668
https://doi.org/10.1210/jcem.82.3.3830
https://doi.org/10.1159/000477348
https://doi.org/10.1001/archinte.160.4.526
https://doi.org/10.1016/j.amjmed.2021.03.009
https://doi.org/10.3399/bjgp20X708065
https://doi.org/10.3399/bjgp20X708065
https://doi.org/10.1159/000512970
https://doi.org/10.1159/000512970
https://doi.org/10.1210/clinem/dgab478
https://doi.org/10.1210/jc.2006-0448
https://doi.org/10.3389/fendo.2019.00477
https://doi.org/10.1097/MNM.0b013e32832c79e0
https://doi.org/10.1097/MNM.0b013e32832c79e0
https://doi.org/10.1016/S2213-8587(18)30334-6
https://doi.org/10.1016/S2213-8587(18)30334-6
https://doi.org/10.1210/jc.2012-4107
https://doi.org/10.1210/jc.2012-4107
https://doi.org/10.1093/fampra/cmr059
https://doi.org/10.1089/thy.2016.0141
https://doi.org/10.1210/en.2005-1300
https://doi.org/10.1210/jc.2008-1301
https://doi.org/10.1159/000469709
https://doi.org/10.1159/000469709


of Clinical Endocrinology & Metabolism. 2020;105(6):1707‐1721.
doi:10.1210/clinem/dgz225

55. Royal College of Physicians. The diagnosis and management of
primary hypothyroidism—revised statement 2011. https://www.

rcplondon.ac.uk/resources/clinical-resources/diagnosis-and-
management-primary-hypothyroidism

56. Wiersinga WM, Duntas L, Fadeyev V, Nygaard B, Vanderpump MPJ.
2012 ETA guidelines: the use of L‐T4 + L‐T3 in the treatment of
hypothyroidism. Eur Thyroid J. 2012;1(2):55‐71. doi:10.1159/

000339444
57. Jonklaas J, Bianco AC, Bauer AJ, et al. Guidelines for the treatment

of hypothyroidism: prepared by the American Thyroid Association
Task Force on thyroid hormone replacement. Thyroid. 2014;4(12):
1670‐1751. doi:10.1089/thy.2014.0028

58. Okosieme O, Gilbert J, Abraham P, et al. Management of primary
hypothyroidism: statement by the British Thyroid Association
Executive Committee. Clin Endocrinol. 2016;84(6):799‐808. doi:10.
1111/cen.12824

59. RMOC. Guidance—Prescribing of liothyronine. June 2019. https://

www.sps.nhs.uk/wp-content/uploads/2019/07/RMOC-Liothyronine-
guidance-V2.6-final-1.pdf

60. Stedman M, Taylor P, Premawardhana L, Okosieme O, Dayan C,
Heald AH. Trends in costs and prescribing for liothyronine and

levothyroxine in England and Wales 2011–2020. Clin Endocrinol.
2021;94(6):980‐989. doi:10.1111/cen.14414

61. Stedman M, Taylor P, Premawardhana L, Okosieme O, Dayan C,
Heald AH. Liothyronine and levothyroxine prescribing in England: a
comprehensive survey and evaluation. Int J Clin Pract. 2021;75(9):

e14228. doi:10.1111/ijcp.14228
62. Kaminski J, Miasaki FY, Paz‐Filho G, Graf H, Carvalho GA. Treatment

of hypothyroidism with levothyroxine plus liothyronine: a random-
ized, double‐blind, crossover study. Arch Endocrinol Metabol.
2016;60(6):562‐572. doi:10.1590/2359-3997000000192

63. Peterson SJ, Cappola AR, Castro MR, et al. An online survey of
hypothyroid patients demonstrates prominent dissatisfaction.
Thyroid. 2018;28(6):707‐721. doi:10.1089/thy.2017.0681

64. Mitchell AL, Hegedüs L, Žarković M, Hickey JL, Perros P. Patient
satisfaction and quality of life in hypothyroidism: an online survey by

the British Thyroid Foundation. Clin Endocrinol. 2021;94(3):513‐520.
doi:10.1111/cen.14340

65. Erasmus MC. T3‐4‐Hypo trial. https://www.erasmusmc-rdo.nl/
project/lt4-lt3-combination-therapy-for-hypothyroidism-t3-4-

hypo-trial/

66. Jonklaas J. Risks and safety of combination therapy for hypo-
thyroidism. Expert Rev Clin Pharmacol. 2016;9(8):1057‐1067. doi:10.
1080/17512433.2016.1182019

67. Eligar V, Taylor P, Okosieme O, Leese G, Dayan C. Thyroxine

replacement: a clinical endocrinologist's viewpoint. Annals of Clin

Biochem: Int J Lab Med. 2016;53(Pt 4):421‐433. doi:10.1177/
0004563216642255

68. Lillevang‐Johansen M, Abrahamsen B, Jørgensen HL, Brix TH,
Hegedüs L. Over‐ and under‐treatment of hypothyroidism is

associated with excess mortality: a register‐based cohort study.
Thyroid. 2018;28(5):566‐574. doi:10.1089/thy.2017.0517

69. Leese GP, Soto‐Pedre E, Donnelly LA. Liothyronine use in a 17 year
observational population‐based study—the tears study. Clin

Endocrinol. 2016;85(6):918‐925. doi:10.1111/cen.13052
70. Yi W, Kim BH, Kim M, et al. Heart failure and stroke risks in users of

liothyronine with or without levothyroxine compared with levothyr-
oxine alone: a propensity score‐matched analysis. Thyroid.
2022;32(7):764‐771. doi:10.1089/thy.2021.0634

71. Planck T, Hedberg F, Calissendorff J, Nilsson A. Liothyronine use in

hypothyroidism and its effects on cancer and mortality. Thyroid.
2021;31(5):732‐739. doi:10.1089/thy.2020.0388

72. General Medical Council. Good practice in prescribing and managing
medicines and devices. April 2021. https://www.gmc-uk.org/

ethical-guidance/ethical-guidance-for-doctors/good-practice-in-
prescribing-and-managing-medicines-and-devices

73. Watt T, Bjorner JB, Groenvold M, et al. Development of a short
version of the thyroid‐related patient‐reported outcome ThyPRO.
Thyroid. 2015;25(10):1069‐1079. doi:10.1089/thy.2015.0209

SUPPORTING INFORMATION

Additional supporting information can be found online in the

Supporting Information section at the end of this article.

How to cite this article: Ahluwalia R, Baldeweg SE, Boelaert K,

et al. Use of liothyronine (T3) in hypothyroidism: Joint

British Thyroid Association/Society for endocrinology

consensus statement. Clin Endocrinol (Oxf). 2023;99:

206‐216. doi:10.1111/cen.14935

216 | AHLUWALIA ET AL.

 13652265, 2023, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/cen.14935 by T

est, W
iley O

nline L
ibrary on [05/07/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1210/clinem/dgz225
https://www.rcplondon.ac.uk/resources/clinical-resources/diagnosis-and-management-primary-hypothyroidism
https://www.rcplondon.ac.uk/resources/clinical-resources/diagnosis-and-management-primary-hypothyroidism
https://www.rcplondon.ac.uk/resources/clinical-resources/diagnosis-and-management-primary-hypothyroidism
https://doi.org/10.1159/000339444
https://doi.org/10.1159/000339444
https://doi.org/10.1089/thy.2014.0028
https://doi.org/10.1111/cen.12824
https://doi.org/10.1111/cen.12824
https://www.sps.nhs.uk/wp-content/uploads/2019/07/RMOC-Liothyronine-guidance-V2.6-final-1.pdf
https://www.sps.nhs.uk/wp-content/uploads/2019/07/RMOC-Liothyronine-guidance-V2.6-final-1.pdf
https://www.sps.nhs.uk/wp-content/uploads/2019/07/RMOC-Liothyronine-guidance-V2.6-final-1.pdf
https://doi.org/10.1111/cen.14414
https://doi.org/10.1111/ijcp.14228
https://doi.org/10.1590/2359-3997000000192
https://doi.org/10.1089/thy.2017.0681
https://doi.org/10.1111/cen.14340
https://www.erasmusmc-rdo.nl/project/lt4-lt3-combination-therapy-for-hypothyroidism-t3-4-hypo-trial/
https://www.erasmusmc-rdo.nl/project/lt4-lt3-combination-therapy-for-hypothyroidism-t3-4-hypo-trial/
https://www.erasmusmc-rdo.nl/project/lt4-lt3-combination-therapy-for-hypothyroidism-t3-4-hypo-trial/
https://doi.org/10.1080/17512433.2016.1182019
https://doi.org/10.1080/17512433.2016.1182019
https://doi.org/10.1177/0004563216642255
https://doi.org/10.1177/0004563216642255
https://doi.org/10.1089/thy.2017.0517
https://doi.org/10.1111/cen.13052
https://doi.org/10.1089/thy.2021.0634
https://doi.org/10.1089/thy.2020.0388
https://www.gmc-uk.org/ethical-guidance/ethical-guidance-for-doctors/good-practice-in-prescribing-and-managing-medicines-and-devices
https://www.gmc-uk.org/ethical-guidance/ethical-guidance-for-doctors/good-practice-in-prescribing-and-managing-medicines-and-devices
https://www.gmc-uk.org/ethical-guidance/ethical-guidance-for-doctors/good-practice-in-prescribing-and-managing-medicines-and-devices
https://doi.org/10.1089/thy.2015.0209
https://doi.org/10.1111/cen.14935

	Use of liothyronine (T3) in hypothyroidism: Joint British Thyroid Association/Society for endocrinology consensus statement
	1 BACKGROUND
	2 METHODS
	3 INTERPRETING RAISED THYROID STIMULATING HORMONE (TSH) LEVELS
	3.1 Subclinical hypothyroidism

	4 INITIATING AND MONITORING LEVOTHYROXINE MONOTHERAPY
	4.1 Thresholds for initiating treatment
	4.2 Initiation and monitoring of levothyroxine monotherapy
	4.3 Persistently raised TSH levels despite established levothyroxine monotherapy

	5 THE CHALLENGES WITH LEVOTHYROXINE MONOTHERAPY, LIOTHYRONINE/LEVOTHYROXINE COMBINED THERAPY AND DTE
	5.1 Possible reasons for dissatisfaction with levothyroxine monotherapy
	5.1.1 Comorbidities/inappropriate initiation of levothyroxine
	5.1.2 Physiology and genetics


	6 POTENTIAL ROLE OF LIOTHYRONINE AS COMBINATION OR MONOTHERAPY
	7 IS LIOTHYRONINE SAFE FOR THE TREATMENT OF HYPOTHYROIDISM?
	8 OBLIGATION TO INITIATE OR CONTINUE LIOTHYRONINE PRESCRIPTIONS
	9 RECOMMENDATIONS
	9.1 Patient information and prescribing practicalities related to liothyronine
	9.2 Deprescribing liothyronine or DTE

	10 SUMMARY
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST STATEMENT
	ORCID
	REFERENCES
	SUPPORTING INFORMATION




