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Abstract

Objective: Management of hypothyroidism is controversial because of medication
cost pressures and scientific uncertainty on how to address treatment dissatisfaction
experienced by some patients. The objective was to investigate the experience and
preferences of UK endocrinologists in use of thyroid hormones.

Design: Web-based survey.

Patients: UK endocrinologists were invited to participate.

Measurements: Responses to questionnaire.

Results: The response rate was 21% (272/1295). While levothyroxine monotherapy
is regarded as the treatment of choice for hypothyroidism, 51% of respondents
stated that combined treatment with levothyroxine and liothyronine could be
considered for levothyroxine-treated patients whose symptoms persist despite
normalisation of serum thyroid stimulating hormone (TSH) concentration. However,
only 40% are currently prescribing such treatment, and just 23% would consider
taking it themselves. A small minority prescribe desiccated thyroid extract, and those
most likely to do so are aged over 60 years. Most respondents stated that they have
no influence over brand or formulation of levothyroxine dispensed to their patients
and expect no major differences in efficacy between different formulations. A total
of 9% would prescribe levothyroxine for euthyroid enlarging goitre, and 29% for
euthyroid female infertility with high titre thyroid peroxidase antibodies, despite
recent trials finding no benefit.

Conclusions: UK endocrine practice in management of hypothyroidism is broadly in
line with international guidance. However, a minority of respondents would consider
thyroid hormone supplementation in euthyroid individuals for female infertility,
enlarging goitre, and other indications in which evidence of efficacy is lacking.
Willingness to consider prescribing combined levothyroxine and liothyronine, for

hypothyroid symptoms which persist despite normalised TSH, has increased in
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benefit.
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1 | INTRODUCTION

The UK prevalence of hypothyroidism was estimated recently at
3.6% overall, increasing from around 1 in 1000 children aged up to
10 years, to approximately 1 in 10 adults aged over 70 years.! This
disease burden occurs within a population that had in recent decades
been regarded as iodine replete, however, concern about gradually
falling iodine intake, particularly in women of child-bearing age? is
borne out by the latest results of the UK National Diet and Nutrition
Survey, confirming that this cohort (females aged 16-49 years) now
meets World Health Organisation criteria for iodine deficiency.®

Primary hypothyroidism in the United Kingdom is usually diagnosed
and managed by general practitioners, within the National Health Service
(NHS), which provides tax-funded healthcare. General practitioners tend
to refer to NHS endocrinologists only if difficulties arise in diagnosis or
management. The latest UK National Institute for Health and Care
Excellence (NICE) guidance recommends levothyroxine (LT4) as first-line
treatment. Prescribers are directed to achieve thyroid stimulating
hormone (TSH) concentrations within the reference interval, measuring
TSH every 3 months until stable, and annually thereafter.*

NICE guidance does not address switching between LT4 tablet
brands or formulations, despite several other European countries
experiencing widespread difficulties after enforced switches.’
However, the UK Medicines and Healthcare products Regulatory
Agency (MHRA) advises that, while generic prescribing is routinely
appropriate, a specific, tolerated product can be prescribed for
patients reporting persistent symptoms when switching between
different LT4 tablets, and liquid LT4 can be considered if symptoms
or poor control of thyroid function persist despite adherence to a
specific product.® LT3 is not recommended for routine use but NICE
guidelines nevertheless direct readers toward NHS England Specialist
Pharmacy Services (SPS) guidance, which, in limited circumstances,
provides for long-term NHS-funded LT4 + LT3 combination therapy,
after a trial of at least 3 months' duration under supervision of an
endocrinology consultant.

LT4 tablets are among the most prescribed medications in the
United Kingdom. Liquid and soft-gel capsule preparations are
available, though their current cost in the United Kingdom is several
times greater than tablets. The bioavailability of LT4 in liquid and
soft-gel capsules is reported to be greater than for tablets, but their
cost-effectiveness in adult hypothyroidism remains uncertain, even
when absorption is impaired by comorbidities, concomitant medica-
tions, or behavioural factors.” Nevertheless, from 2016 to 2021,
nontablet LT4 preparations have taken an increasing share of the

comparison to previous international surveys, despite inconsistent evidence of

desiccated thyroid extract, goitre, hypothyroidism, infertility, survey, thyroxine,

market and, together with liothyronine (LT3) and desiccated thyroid
extract (DTE), have consumed 35% of UK National Health Service
(NHS) expenditure in England on thyroid hormones, despite repre-
senting just 0.36% of items dispensed.®

The current study is part of the Treatment of Hypothyroidism in
Europe by Specialists: an International Survey (THESIS) project, which
is designed to investigate attitudes and practice in controversial
aspects of thyroidology, most notably in the use of thyroid hormones
and nutritional supplements for hypothyroidism, and the manage-

ment of euthyroid disorders, including goitre and female infertility.

2 | METHOD

We used Qualtrics to host a web-based survey consisting of
12 demographics questions, followed by 23 questions on thyroid
hormone therapy. The survey text is provided in a Supportiing
Information: online appendix. Individual electronic links were sent by
email to clinical members of the Society for Endocrinology and/or
British Thyroid Association, followed by two reminders, between 5th
March 2021 and 27th April 2021. Repeat submissions from the same
IP address were blocked automatically. Anonymous responses were
collected and electronically stored by the survey service. Approval for
distribution of invitations was granted by Society and Association
officers and, as the study constituted a membership survey, research
ethics committee approval was not required.

2.1 | Statistical analysis

Responses were considered valid for analysis only if demographic
data were complete. Data were analysed using GraphPad Prism
version 8.3.4 software. Descriptive statistics were prepared for
responses to each question. The x? test and Fisher's exact test were
used to compare frequencies, and the x? test for trend was used to
test for linear relationships with ordinal variables. A two-sided p <.05

was considered statistically significant.

3 | RESULTS

From 1295 invitations, 283 (22%) responses were received, of which
272 (21%) included complete demographic details and were thus
eligible for analysis (Figure 1). Of these valid responses, 230/272
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FIGURE 1 Flowchart of respondents

All UK members of Society
for Endocrinology and
British Thyroid Association
n=1973

Nurses, Scientists,
Associated Professionals,
Students
n=678

Eligible members
n=1295

Clinical Academic
n=201

Clinician-in-Practice
n=1094

(85%) provided a response to every question. Participants' profes-
sional and demographic characteristics are summarised in Table 1.
A total of 264/272 (97%) participants reported treating thyroid
patients on a daily or weekly basis.

3.1 | Treatment of hypothyroidism

Almost all respondents (256/258; 99%) consider LT4 to be the
treatment of choice for hypothyroidism. One participant indicated a
preference for LT4 + LT3 combination, and one for LT3 monotherapy.
No one suggested DTE.

Regarding decisions on the type of LT4 dispensed, most
respondents stated either that they have no control (118/257;
46%) or that the choice is usually made by general practitioners
(93/257; 36%). When asked about the relative merits of LT4 tablets,
liquid, and soft-gel capsules, most favoured LT4 tablets, and expected
no major differences in absorption between formulations in any
clinical context (Table 2). There was no association between
demographic characteristics and views on LT4 preparations.

Many respondents (127/246; 52%) regard dietary supple-
ments, such as selenium and iodine, as having no adjunctive role to

thyroid hormones. A significant minority (93/246; 38%) would

Members who responded to
the survey
n=283

Excluded because
incomplete demographic
data provided
n=11

Respondents enrolled into
the study
n=272

accept their use at patient request or as a complementary
treatment. Only small numbers regard them as useful in subclinical
hypothyroidism (7/246; 2.8%) or with coexisting autoimmune
thyroiditis (19/246; 7.7%). No association was found with any
demographic characteristic.

After starting LT4 replacement therapy, 136/247 (55%) would
recheck TSH after 4-6 weeks, and 109/247 (44%) after 8 weeks.
After switching to a different LT4 formulation, or from one
manufacturer's tablets to another, 114/246 (46%) would recheck
TSH after 4-6 weeks, and 102/246 (41%) after 8 weeks, while
16/246 (6.5%) would recommend not rechecking at all, if the nominal
dosage is unchanged, and 14/246 (5.7%) would test TSH based on
clinical evaluation.

3.2 | Persistent symptoms of hypothyroidism

Participants were asked to outline their experience of managing
patients whose hypothyroid symptoms persist despite LT4 treatment
returning serum TSH concentration to the reference interval
(Figure 2A). Most (175/239; 73%) respondents stated that such
patients represent 10% or less of their caseload, but 50% (119/238)
reported that the prevalence has increased over the past 5 years.
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TABLE 1 Demographic characteristics of respondents

Characteristic Category
Age in years 21-30
31-40
41-50
51-60
61-70
>70
Total
Years in medical practice 0-10
11-20
21-30
31-40
>40
Specialisation® Endocrinology
Internal medicine
Others
Place of practice® University centre
Regional hospital
Private clinic
General Practice
Basic researcher
Specialist Practice

a

Professional society membership National endocrine societies

European Thyroid
Association

American Thyroid
Association

Asian and Oceanian Thyroid

Association
Frequency of treating thyroid Daily
patients Weekly
Rarely
Number of patients treated for >100 per year

hypothyroidi
ypothyroidism 51-100 per year

10-50 per year

Rarely treat hypothyroid
patients

?Respondents were permitted to select more than one option.

No associations between demographic variables and responses were
identified.

Opinions were elicited on eight hypothetical explanations for the
persistence of hypothyroid symptoms despite normalised serum TSH.

Female Male Total
n % n % n %

3 1.1 3 1.1 6 2.2
32 11.8 36 13.2 68 25
44 16.2 52 19.1 96 35
26 9.6 47 17.3 73 27

2 0.7 23 8.5 25 9.2

0 0 4 1.5 4 1.5

107 39.3 165 60.7 272 100
14 51 18 6.6 32 11.8
48 17.6 49 18.0 97 35.7
36 13.2 52 19.1 88 324

9 3.3 35 12.9 44 16.2

0 0 11 4.0 11 4.0

104 38.2 160 58.8 264 97.1
54 19.9 91 335 145 53.3

9 33 9 33 18 6.6
38 14.0 74 27.2 112 41.2
66 24.3 96 35.3 162 59.6

6 2.2 27 9.9 33 12.1

1 0.4 0 0 1 0.4

0 0 1 0.4 1 0.4

7 2.6 22 8.1 29 10.7
82 30.1 139 511 221 81.3

4 1.5 17 6.3 21 7.7

1 0.4 3 11 4 1.5

1 0.4 0 0 1 0.4
50 18.4 93 34.2 143 52.6
55 20.2 66 24.3 121 44.5

2 0.7 6 2.2 8 2.9
28 10.3 67 24.6 95 34.9
25 9.2 53 19.5 78 28.7
51 18.8 39 14.3 90 33.1

3 1.1 6 22 9 33

Participants were asked to indicate their level of agreement with
each statement (choosing “Strongly agree,” “Agree,” “Neutral,”
“Disagree,” or “Strongly disagree”) and to rank them in terms of

perceived aetiological importance. A comparison of the sum of

51017 SUOWWIOD BAIERIO 3|ea 1 dde 3 AQ PO 918 A1 WO ‘88N J0 SN 0} ARicl 1 BUIIUO A3 1A UO (SUOIPUOD-PUR-SLLLBILICO"AB 1M AZRc]1[BU 1 |U0//'SdY) SUONIPUOD PUE SIS | 81395 *[2202/2T/T0] U0 ARiqi18u1iu0 A3 1M *ArRBUNH 8URIUR0D) Ad ZT8YT WO TTTT OT/I0p/LIC" A8 IM ARIq)[BU1|U0//:SaNY W01 POpeOIUMOQ ‘0 ‘S9ZZS9ET



YOUNES ET AL

Preferred LT4 formulations by UK endocrinologists in different clinical conditions

TABLE 2

| expect no major
changes with
different

Tablets/tablets
from another
manufacturer

n (%)

formulations

n (%)

Liquid solution

n (%)

Soft-gel capsule

n (%)

5(2.0) 38 (14.8) 160 (62.5)

53 (20.7)

Interfering drugs may influence the stability of therapy. Which LT4 preparation is in your experience least likely to

be subject to variable absorption?

10 (3.9) 29 (11.4) 61 (24.0)

154 (60.6)

Which of the following preparations of LT4 would you prescribe in case of first diagnosis of hypothyroidism when

the patient self-reports intolerance to various foods raising the possibility of coeliac disease, malabsorption,

lactose intolerance, or intolerance to common excipients?

11 (4.4) 26 (10.3) 105 (41.7)

110 (43.7)

Which of the following preparations of LT4 would you prescribe for a patient established on LT4 who has

unexplained poor biochemical control of hypothyroidism?

22 (8.8) 35 (14.1) 109 (43.8)

83 (33.3)

Which of the following preparations of LT4 would you prescribe for a patient with poor biochemical control who is

unable (due to busy lifestyle) to take LT4 fasted and separate from food/drink?

193 (78.1)

2 (0.8)

52 (21.1)

Which of the following preparations of LT4 would you prescribe for a patient established on LT4 tablets who has

good biochemical control of hypothyroidism but continues to have symptoms?

WILEY—>

counts of “Strongly agree” and “Agree” with the sum of counts of the
top three ranks revealed similar results. “Psychological factors,”
“Comorbidities” and “Unrealistic patient expectations” were regarded
as the most likely explanations for persistent symptoms, while “The
inability of LT4 to restore normal physiology,” “The presence of
underlying inflammation due to autoimmunity,” and “The burden of

having to take medication” were regarded as least likely (Table 3).

3.3 | Combination therapy with LT4 and LT3

When asked about their current practice, all 258 respondents stated
that they prescribe LT4, whereas only 103/258 (40%) prescribe
LT4 + LT3 combination therapy, and just 14/258 (5.4%) also prescribe
DTE (Figure 2B). The likelihood of prescribing DTE was greater with
increasing age (p=.0318) and with private practice (p=.0190).
Significant associations were not identified with other demographic
characteristics, nor for any characteristic with the likelihood of
prescribing LT4 + LT3 combination therapy.

Notwithstanding that 60% of respondents do not currently
prescribe LT4 + LT3 combination therapy, only 96/241 (40%) agreed
with the statement that “Due to the low quality of available evidence,
combined therapy should never be used.” A greater proportion (123/
241; 51%) stated that it may be considered “In patients with normal
serum TSH who still complain of symptoms suggestive of hypo-
thyroidism” (Figure 2C). This opinion was more common in those
treating >100 patients annually for hypothyroidism, compared to
those treating fewer (62% vs. 45%, respectively; p =.0111). No other
associations with demographic characteristics were identified.

Lastly, participants were asked about their attitude to taking
LT4 +LT3 combination or DTE therapy themselves. Statistical
disclosure control is applied to avoid any risk of respondents with a
diagnosis of hypothyroidism (8/230; 3.5%) being identified. However,
amongst respondents without hypothyroidism, 170/222 (77%) would
not consider either treatment if they were themselves to develop
hypothyroidism, citing safety concerns, dosing inconvenience, and
lack of evidence of efficacy. The remainder (52/222; 23%) stated that
they would consider such treatment; many indicated that their

opinions were based on direct experience of patient benefit.

34 |
patients

Prescribing thyroid hormones for euthyroid

When asked for their views on thyroid hormone therapy in
biochemically euthyroid patients, most respondents (163/259; 63%)
answered that treatment is never indicated, but a substantial minority
(74/259; 29%) would consider thyroid hormone therapy for female
infertility with high levels of thyroid antibodies, and smaller
proportions for other scenarios (Figure 3). There was no association
between any demographic characteristic and the likelihood of
considering thyroid hormone therapy for any indication in euthyroid

individuals.
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(A) It has been reported that some patients with hypothyroidism treated with levothyroxine
continue to experience persistent symptoms despite normal serum TSH. In your clinical
practice how common is this phenomenon?

1007 ... and the trend over
the past 5 years?

80 = More such cases
8 B No change
] 60 Hm Fewer such cases
2 Not sure
2
2 40+
4

0 —
T T T L T
<5% 6% to 10% 11% to 30% >30% Not sure
% current clinical practice
(B) Which of the following drugs are you prescribing in clinical practice?
- LT4
100 B LT4 +LT3
mm DTE

o 75
[
(7]
c
o
S 50-
2
2

25

0 T

20-30 31-40 41-50 51-60 61-70 >71
(n=4) (n=64) (n=91) (n=783) (n=22) (n=4)
Age (years)

(C) The use of combined replacement therapy, with administration of both LT4 and LT3,
is generally not recommended. Do you think that it may be considered...

60

EY
<

% responses
N
<

2.9

In hypothyroid patients For a short period,

with normal serum TSH in patients
who complain of recovering from

unexplained weight protracted
gain hypothyroidism

Due to the low quality
of available evidence, normal serum TSH

combined therapy
should never be used symptoms suggestive

51.0

In patients with
who still complain of

of hypothyroidism

FIGURE 2 (A) Respondents' reports of prevalence (n =239) and trend (n = 238) in patients experiencing persistent hypothyroid symptoms
despite LT4 treatment returning serum TSH concentration to the reference interval. (B) Current prescribing practice, by age of respondent (n
stated separately for each age group). (C) Willingness to consider prescribing combined LT4 + LT3 therapy in specified circumstances (n = 241).

4 | DISCUSSION

This survey of UK-based clinical members of the Society for
Endocrinology and the British Thyroid Association received valid
responses from 21% of those eligible to respond. This crude response
rate is a limitation of the study but is comparable to other reports’ !
emerging from the pan-European THESIS collaboration® 2 and to
similar North American and European Thyroid Association

surveys.?>2% Furthermore, it might underestimate the proportion of

thyroid specialists responding if, as seems likely, the clinical
membership includes individuals with limited or no thyroid practice
who chose not to participate. This is illustrated by the differing
approach to the THESIS survey taken in Germany, surveying only
members of the thyroid subsection (n=206) of the Deutsche
Gesellschaft fiir Endokrinologie (total membership approximately
1660) and obtaining a 79.1% response rate with 163 responses.?®
A further limitation of the study is that the views of general
practitioners, who successfully manage most hypothyroidism in the
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TABLE 3 Perceptions of the relative e G e
importance of eight pot.en.tial caus.es. of P, agree” + “Agree” (n) 3 ranks (n)
symptoms of hypothyroidism persisting
despite LT4 treatment returning serum Psychosocial factors 134 166
TSH to the reference interval Cameisichiics 123 130
Patient unrealistic expectation 113 129
Burden of chronic disease 93 62
Chronic fatigue syndrome 69 61
Inability of levothyroxine to restore normal 39 58
physiology
Presence of underlying inflammation due to 38 44
autoimmunity
Burden of having to take medication 27 40

Thyroid hormones may be indicated in biochemically euthyroid patients with...

80
62.9
o 60-
[
7]
5
o 40
n
o 28.6
X
7 20-
9.3
7.7
27 4.2 5.8
0 I 1 I I 1 I I
Obesity Severe Depression  Unexplained Simple Female No,
resistantto  hypercholest- resistant to fatigue goitre infertility treatment
lifestyle erolaemia, as anti- growing with high is never
interventions a complem-  depressant over time level of indicated
entary medications thyroid for these
treatment antibodies patients

FIGURE 3 Views on prescribing for euthyroid individuals

United Kingdom, were not canvassed because it was not within the
scope of the pan-European THESIS project to extend the survey to
nonspecialists. The proportion of thyroid disease managed by
specialists, compared to generalists, differs between countries across
the continent; international comparisons should be viewed in this
light. The results of the current study are biased by design to reflect
the views of UK endocrinologists managing people with complex
thyroid disease.

Stringent measures ensured that responses were received only
from eligible members and excluded duplicates. Almost all respon-
dents reported managing thyroid patients weekly or daily. Over half
the respondents practised in internal medicine and endocrinology,
most commonly in a regional hospital, followed by a university centre,
with private practice being uncommon. The age-sex distribution was
broadly even below 40 years but skewed increasingly towards men in
older bands. We, therefore, consider that the results capture the
attitudes and current practice of a representative sample of UK

endocrinologists, provided by them in a spirit of collective scientific

curiosity, and in the prevailing context of COVID-19 pandemic
restrictions on clinical practice and normal daily life.?”

41 | Treatment of hypothyroidism

Most respondents indicated a preference for prescribing LT4 tablets
for hypothyroidism, whether or not absorption is impaired. This aligns
with the British Thyroid Association (BTA) Executive Committee
statement on management of primary hypothyroidism 28 but differs

19 1 where a

from THESIS survey results in Greece and Hungary,?
majority would prescribe soft-gel capsules if impaired absorption is
suspected, and with equivalent results from Italy 2 and Romania,*®
where the preference is for liquid LT4. Given that the number of NHS
prescriptions of nontablet LT4 formulations has risen in England in
the past 5 years by over 10%2 and that such formulations are
approximately two orders of magnitude more expensive than tablets,

there seems to be an urgent need for informed debate among UK
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endocrinologists and primary care prescribers about the utility and
cost-effectiveness of nontablet LT4.

Compared to thyroid hormones, prescriptions in England for
selenium and iodine supplements are rare, and costs to the NHS
negligible.® Nevertheless, 38% of respondents would agree to
their use “at the patient's request, or as a complementary
treatment.” This disparity suggests a lack of opposition to dietary
supplements, in the context of widespread use of consumer
dietary supplements among the UK population, rather than any
intention actively to prescribe them. Such a position would reflect
the absence of evidence for selenium supplementation in
hypothyroidism?? and is in keeping with BTA Executive Commit-
tee guidance.28 This differs from practice in Greece,'’ Poland,?
and Romania,*® where supplements are prescribed more com-
monly in autoimmune hypothyroidism. It has been speculated that
this may be because nutritional deficiencies are more common in
those populations.*®

Current practice with respect to monitoring of TSH after starting
LT4 treatment, and after a change of brand or formulation, is in line
with current NICE and BTA guidance,*?® and in keeping with other
THESIS collaboration publications to date.

4.2 | Persistent symptoms of hypothyroidism

Notwithstanding compelling evidence for the efficacy of thyroid
hormone replacement in profound (but not subclinical) hypo-
thyroidism, there is a complex and sometimes inconsistent relation-
ship between treatment satisfaction, quality of life, and specific and
nonspecific hypothyroid symptoms, serum TSH concentration, and
nonthyroid factors such as age and comorbidities.*® Recent online
surveys, recruiting through patient-facing websites, demonstrate
dissatisfaction with treatment and with treating healthcare profes-
sionals among self-selecting respondents.>**2 Notable among the
findings of Mitchell et al.3! was that 89.2% of respondents rated
information provided by their general practitioners less highly than
that obtained from other sources, among which, internet/media,
followed by patient organisations, and then other patients, were
judged most frequently to be superior.

In the current survey, most endocrinologists reported that 10%
or fewer of their LT4-treated hypothyroid patients experience
persistent symptoms despite normal TSH. Nevertheless, 50%
indicated that the frequency of this phenomenon has increased over
the past 5 years. Similar patterns have been observed in Denmark

1417 whereas THESIS survey reports from Greece,*’

and Sweden,
Romania,’® and Belarus?® indicate lower prevalence.

While the combined caseload of all UK endocrinologists
represents only a small minority of patients with hypothyroidism in
the United Kingdom, the findings are consistent with the presence of
significant morbidity within the specific patient group. A potential
limitation is that some responses might have been based on
conjecture, rather than on systematic, detailed assessment of

caseload, introducing the risk of bias if patients experiencing

persistent symptoms are reviewed more frequently and thus come
more swiftly than others to mind.

Accepting that the survey underscores the need to ameliorate
persistent hypothyroid symptoms, it is noteworthy that few respon-
dents agreed that “in most patients treated with levothyroxine who
achieve normal serum TSH, persistent symptoms are due to inability
of levothyroxine to restore normal physiology.” It can be inferred that
a majority do not believe that more complex thyroid hormone
preparations than LT4 monotherapy are likely to be helpful. Similarly,
the relative lack of priority given to the “presence of underlying
inflammation due to autoimmunity,” suggests that few, if any, would
consider pursuing an immunotherapeutic approach to autoimmune
thyroiditis. Instead, respondents tended to regard nonthyroid factors
as most important, a finding consistent with almost every THESIS
collaboration national publication to date® 1113-1517-23 34 with the

conclusions of a recent narrative review.*3

4.3 | Therapy with combined LT4 and LT3 or
with DTE

Access to combination LT4 + LT3 therapy in the United Kingdom was
reduced, and debate about its contested benefits sharpened, by a
6021% price rise for generic LT3 tablets between 2007 and 2017.
At the end of this period, LT3 20 mcg tablets were over 100 times
more expensive in the United Kingdom than in France or the Czech
Republic.3* This cost pressure substantially distorted clinical decision-
making, with the greatest impact falling on the least affluent
regions.35 An inquiry by the UK Competition and Markets Authority
found that an excessive and unfair pricing strategy had been pursued;
fines totalling £101,442,899 (equivalent to approximately €121 m
and US$132 m at time of writing) were imposed on the manufacturer
and associated companies.>* This ruling is gradually affecting prices
but the differential between LT3 and LT4 remains extraordinary:
having fallen from £258.19 (approximately €310 and US$340) in
2016/17,%* the ballpark NHS cost of a single 28-tablet pack of LT3
20 mcg tablets at time of writing is £71.90 (approximately €86 and
US$95), compared to £0.89 (approximately €1.06 or US$1.17) for the
same number of LT4 100 mcg tablets.®®

The current study demonstrates that, while LT4 tablet mono-
therapy is the treatment of choice for hypothyroidism, 51% of
respondents will consider using combined LT4+LT3 for people
whose hypothyroid symptoms persist despite serum TSH concentra-
tion being returned to the reference interval. While no previous
British data are available, comparison with a survey in 2013 of
members of North American specialist societies, which found that
just 3.6% of respondents would consider prescribing combined
LT4 + LT3 in this situation,?* suggests that a shift in attitude towards
combination therapy may be occurring. A striking range of responses
has emerged on this topic from other national surveys in the THESIS
collaboration, with over 70% of respondents in Denmark'* and
Sweden®” being willing to use combined LT4+LT3, whereas
equivalent results from France,'! Belgium,'® Greece,'? and Bulgaria’
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are around 25% or fewer. These proportions do not correlate closely
with the corresponding national perceptions of prevalence of
persistent symptoms, and thus may reflect societal pressures as well
as inconsistent evidence of benefit of combined LT4+LT3 in
randomised, controlled trials to date.*°

As the proportion of respondents in the current study indicating
willingness to prescribe is greater than the proportion currently
prescribing combined LT4 + LT3 (40%), a possible inference is that
specialist assessment by UK endocrinologists identifies relatively few
patients who derive unequivocal benefit from such treatment.
Consistent with findings from other THESIS collaboration national
surveys”11:14.15.17.20.21.23 the nroportion of UK endocrinologists who
would themselves consider taking combined LT4 + LT3 treatment, in
the event of developing hypothyroidism, is smaller still than the
proportion currently prescribing. While it is apparent that, for many,
concerns about safety, dosing inconvenience, and lack of evidence of
efficacy inform this opinion, the questionnaire was not designed to
determine whether a perception of low personal risk of suffering
persistent symptoms might also be relevant. The hypothetical nature
of responses to this question must therefore be acknowledged as a

limitation of the study.

4.4 | Prescribing thyroid hormones for euthyroid
patients

A definitive, UK multicentre, randomised, double-blind, placebo-
controlled trial of LT4 treatment in 952 euthyroid women with
thyroid peroxidase antibodies and a history of miscarriage or
infertility was published in 2019,3” demonstrating no improvement
in live birth rate with LT4 treatment. This confirmed the findings of an
earlier, open-label trial in 600 women in China with similar baseline

characteristics,®®

and both publications were reflected in the
European Thyroid Association's 2021 guideline, which recommends
against systematic LT4 supplementation of euthyroid women under-
going fertility treatment.®’ Despite this, 29% of respondents in the
current study indicated that they considered thyroid hormone
supplementation to be indicated for female infertility in euthyroid
women with high levels of thyroid antibodies. InTHESIS collaboration
results to date, just 18% of Bulgarian endocrinologists considered this
to be an indication,” whereas the proportions are greater elsewhere
than in the United Kingdom, particularly Denmark (42%), Sweden
(47%), Spain (49%), Hungary (59%), Poland and Germany (63%), and
the Czech Republic (78%).14-1721-23

With respect to thyroid hormone treatment for euthyroid goitre,
the absence of long-term efficacy after treatment withdrawal,*°
coupled with evidence that protracted TSH reduction below the
reference interval causes loss of bone mineral density in post-
menopausal women, adverse cardiac effects in the elderly, and
increased mortality,** has led to such treatment being discouraged in
recent guidelines.*?> Reports from the THESIS collaboration have
again revealed substantial variation between countries, but without

close correlation to willingness to prescribe for euthyroid female

infertility with positive antibodies. A majority of Czech, German and
Bulgarian endocrinologists reported willingness to prescribe for

922.23 \yhereas corresponding figures for Hungary,?*

euthyroid goitre,
France,** Finland,*® Poland,*® and Belgium'® were between one-
third and one-half of participants, and, for Belarus,?® Greece,®’
Spain,*® Italy,*? Sweden,'” and Denmark,* between 12% and 25%.
Longstanding differences between European countries in prevalence
and, hence, specialists' clinical experience, of endemic goitre might
influence this area of practice. At 9.3%, the proportion of UK
respondents advocating thyroid hormone treatment for euthyroid
goitre is low, and the lack of association with demographic
characteristics suggests that the rationale against this practice is
widely accepted among UK endocrinologists.

Evidence is weak or nonexistent that any hypothetical benefits of
thyroid hormone treatment might outweigh adverse effects in
euthyroid patients with the other surveyed conditions. It is therefore
reassuring that respondents in the current study overwhelmingly

regard such treatment as inappropriate.

5 | CONCLUSIONS

Our major findings are, first, that UK endocrinologists have
confidence in the bioequivalence of LT4 tablets and do not regard
LT4 liquid or soft-gel capsule formulations as standard therapy;
second, that the phenomenon of persistent hypothyroid symptoms
on sufficient LT4 treatment to “normalise” serum TSH concentration
is widely recognised; third, that nonthyroid factors are regarded as
most likely to explain such symptoms; fourth, that while many will
consider prescribing combined LT4+LT3, but not DTE, for this
indication, fewer UK endocrinologists actually prescribe it and fewer
still would take it themselves, and, finally, that a substantial minority
have yet to adjust their practice in prescribing thyroid hormones for
euthyroid patients, particularly with respect to euthyroid women with
thyroid peroxidase antibodies and a history of miscarriage or
infertility.

For UK endocrinologists, the role of combined LT4+LT3
treatment for hypothyroidism clearly remains a live issue for debate,
brought uniquely into national focus by excessive, unfair pricing.
Further analysis within the THESIS collaboration may reveal if the UK
is an outlier with respect to prescribing. Meanwhile, the current study
suggests that there will be enthusiasm among UK endocrinologists
for testing the efficacy of psychological therapies for persistent
hypothyroid symptoms. Whether this is true across Europe will
become apparent as further publications emerge from the THESIS

collaboration.
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