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Management of subclinical hypothyroidism

1.1 Review question: What is the clinical and cost-
effectiveness of treating subclinical hypothyroidism?

1.2 Introduction

Subclinical hypothyroidism (SCH) is a biochemical state in which the serum thyroid
stimulating hormone (TSH) is elevated above the reference range whilst the concentrations
of circulating free thyroid hormones (FT4, FT3) are within the reference range for the
population. It is more common in women and becomes increasingly prevalent with age, such
that around 5% of people over 70 years of age, and 10% of people over 80 may manifest
SCH.

In some people SCH may be a transient phenomenon reflecting non-thyroidal illness or drug
effects, but in others it may be an early manifestation of a disease process such as
Hashimoto thyroiditis - in this situation the biochemical picture represents a state of
compensated or mild hypothyroidism in which the circulating thyroid hormones remain within
the reference range owing to increased thyroid gland stimulation by TSH.

As serum free thyroid hormones are within the reference range for the population in SCH
there is uncertainty as to whether people benefit from increasing their circulating thyroid
hormones with replacement therapy. Symptoms of hypothyroidism are non-specific and
common in the euthyroid population, meaning that clinicians cannot be confident they have
treated symptoms caused by hypothyroidism in someone with SCH. This leaves open
several questions about the optimal management of people with persistent SCH.

1.3 PICO table

For full details see the review protocol in Appendix A:.

Table 1: PICO characteristics of review question

Population People diagnosed with subclinical hypothyroidism (TSH greater than upper limit
of context specific reference range, T3/T4 within reference range)

Interventions T3
T4-initiation at high dose
T4-initiation via gradual titration
Combination of T3 & T4
Natural thyroid extract (mammalian only)
lodine supplementation
Selenium supplementation
Placebo
Comparisons Any above vs any other, in isolation or combination
Outcomes Critical
e Mortality (dichotomous, 21 year)
e Quality of life (continuous)
Important

e Cardiovascular morbidity-ischemic heart disease, heart failure
(dichotomous)

e Arrhythmias (dichotomous)
e Osteoporosis (dichotomous)
e Impaired cognitive function (dichotomous)

© NICE 2019. All rights reserved. Subject to Notice of rights.
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e Depression (dichotomous)
e Patient/family/carer experience of care (continuous)
e Healthcare contacts (rates/dichotomous)
e Symptom scores (continuous)
e Growth (continuous)
e TSH suppression (dichotomous)
Study design e RCTs only

¢ Blinded comparisons prioritised, non-blinded comparisons only considered if
blinded unavailable on an intervention by intervention basis

e Minimum treatment duration of 3 months

1.4 Clinical evidence

1.4.1 Included studies

Six RCTs were included in the review;'? 24 28.34.35,40 thase gre summarised in Table 2 below.
Evidence from these studies is summarised in the clinical evidence summary below (Table
3). One Cochrane review was identified in this area %%, the studies included in this publication
were checked against the protocol and were not included in this review.

All six RCTs compared T4 with placebo.

No relevant clinical trials comparing T3, natural thyroid extract, and iodine or selenium
supplementation with any other intervention or placebo were identified.

Five included studies were in the adult (18-65) age stratum, whereas one study was in the
older adult (>65) age stratum. *° The majority of participants were female in four studies; 2% 3*
3,40 whereas, the remaining two studies were conducted exclusively on female participants.
19.24 Four RCTs were conducted on a treatment naive population. In one RCT participants
having received thyroid medication in the past 3 months were excluded ?* whereas whether
participants had received previous treatment was not specified in one RCT 3° The primary
cause of subclinical hypothyroidism was autoimmune thyroiditis in at least four studies '* 2*
34,35, whereas this was not reported in the remaining two studies.?® 4°

The follow-up period of the included studies was from 3 to 12 months.

See also the study selection flow chart in Appendix C:, study evidence tables in Appendix D:,
forest plots in Appendix E: and GRADE tables in Appendix F:.

1.4.2 Excluded studies

See the excluded studies list in Appendix J:.

© NICE 2019. All rights reserved. Subject to Notice of rights.
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1.4.3 Summary of clinical studies included in the evidence review

Table 2: Summary of studies included in the evidence review

Study
Kong 200219

Meier 2001 24

Intervention and comparison
T4: 50-100 pg daily (depending
on TSH >5 yU/mL) , n= 23

Placebo: ascorbic acid, 5 mg
daily, n=17

T4: 25, 50, 75, 100 or 125 pg
daily, adapted every 6 weeks
to achieve euthyroid TSH (0.1-
4.0 mlU / liter) , mean dose at
end of study: 85.5 SD 4.3,
n=31

Placebo: similar dose and
adjustments , n=32

Population

Women (T4 mean age 53
SD 3, placebo mean age 45,
SD 4)

TSH 5-10 pU/mL, T4 0.8-
16ng/dL; baseline TSH
(MU/mL): mean (SD) T4 8
(1.5); Placebo 7.3 (1.6)

Symptom status: All except
for two patients had self-
reported symptoms
suggestive of hypothyroidism
;reported to have mild
subclinical hypothyroidism

Treatment naive

UK

Women (T4 mean age 57.1
SD 10.34, placebo mean age
57.1 SD 10.91)

TSH > 5mlIU/L, exaggerated
TSH response of more than
35 mIU/L after oral TRH
stimulation; baseline TSH
range 5.0-50 mIU/L, mean
(SD) TSH (mlU/L): T4 12.8

Outcomes
Symptom scores

6 months

Symptom scores

12 months

Comments
80 % autoimmune thyroiditis

Parallel design

Post-treatment TSH mean (SD)
(MU/mL): T4 -4.6 (2.3); placebo -
1.7 (2)

50% autoimmune thyroiditis, 33%
RAI or SUR for Graves’ disease

Parallel design

TSH reference range 0.1-4.0
miU/L

Post treatment TSH mean (SD)
(mlU/liter): T4 3.1 (1.67);
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Najafi 2015 28

T4: 100 g daily, n=30

Placebo, n=30

(7.79); Placebo 10.7 (5.09)

Symptom status: not
reported

Treatment naive

Switzerland

Adults (mean age: 34, SD:
10)

85% female

TSH > 4.5 mlU/L, normal
FT4 (0.8-2 ng/dl), positive
anti-TPO-Ab; baseline TSH
(mlU/L)mean (SD): T4 8.29
(4.9) Placebo 8.12 (3.12)

Symptom status:
symptomatic (most
prevalent symptoms: weigh
gain, fatigue, muscle cramp,
irregular menstruation, limb
numbness; no significant
improvement post
treatment)

Treatment naive

Iran

Depression
TSH suppression

3 months

Placebo:9.9 (3.94)

Parallel design

Post treatment TSH mean (SD)
mlU/L: T4 2.01 (1.34); Placebo
7.82 (5.17)
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Study
Razvi 200734

Reuters 2012 35

Intervention and comparison
T4: 100 pg daily, n=100

Placebo, n=100

T4: 25 mcg, 50 mcg or 75 mcg
depending on stratification by
TSH levels (adjusted at 2
months), n=35

Placebo: dose adjustment by
TSH levels, n=36

TSH suppression (<0.4

Population Outcomes
Adults (mean age: 53.8, SD:  Hypothyroid-dependent
12) quality of life
81% female miU/L)
TSH> 4mlU/L, FT4 0.7-1.9
g h

ng/dl: baseline TSH (miuiL)  © Months
median (range): 5.3 (3.7-
15.8); T4 first 5.4 (3.8-15.8);
Placebo first 5.3 (3.7-13.9)
Symptom status: not
reported
Treatment naive
United Kingdom
Adults (mean age: 50.01, Quality of life
SD:10.89) Depression
TSH > 4 yU/mL, normal FT4

6 months

(0.9-1.8 ng/dL); baseline
TSH (uU/mL) mean (SD) :
T4 7.3 (2.3); Placebo 7.6
(2.7)

No information provided on
previous treatment

Symptom status not reported

87.3% female

Comments
51% Autoimmune thyroiditis
Cross-over design

TSH reference range 0.4-4.0
miU/L

Post treatment TSH median
(range) miU/liter : T4 0.5 (0.01-
12); Placebo 5.2 (0.9-63.4)

68 % Autoimmune thyroiditis

Parallel design

TSH Reference range 0.4-4.0
mIU/L

Post-treatment TSH not reported.
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Study

Stott 2017 40

Intervention and comparison

T4: 50 ug daily (or 25 if body
weight <50 kg or known
coronary heart disease),
adjusted according to TSH
(0.40 - 4.59 mlIU/L), n=368

Placebo: with mock dose
adjustments, n=369

See Appendix D: for full evidence tables.

Population
Brazil

Older adults (mean age:
74.4, SD: 6.3)

53.7% female

TSH 4.60 to 19.99 mIU/L,
FT4 within reference range;
baseline TSH (mIU/L) mean
(SD) overall 6.40 (2.01), T4
6.41 (2.01), Placebo 6.38
(2.01)

Symptom status: 27%
asymptomatic (based on
hypothyroid symptom scale)

Mean baseline hypothyroid
symptoms score: T4 17.5
(18.8); Placebo 16.9 (17.9);
Mean baseline tiredness
score: T4 25.9 (20.6);
Placebo 25.5 (20.3)

Treatment naive

United Kingdom,
Netherlands, Switzerland

Outcomes

Health related quality of life
Symptom scores

12 months

Comments

Multicentre
Parallel design

Post treatment TSH mean (SD)
(mlU/liter): T4 3.63 (2.11);
Placebo 5.48 (2.48)

TSH at extended follow up visit
mean (SD) (mlU/liter); T4 3.47
(2.08); Placebo 5.28 (2.50)

wsiploJAyiodAy |ealulogns Jo juswabeue|y

TVYNI4 :esessiq ploJAyL



1.4.4 Quality assessment of clinical studies included in the evidence review

Table 3: Clinical evidence summary: T4 vs Placebo in adults
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No of Relativ Anticipated absolute effects
Participa e
nts Quality of the  effect
(studies) evidence (95% Risk difference with T4
Outcomes Follow up (GRADE) Cl) Risk with Placebo (95% CI)
QoL: Hypothyroid-dependent 100 PPPO The mean qol: hypothyroid- The mean qol: hypothyroid-
T-QoL. Scale from: -3 to 1. Better indicated by (1 study) MODERATE2 dependent in the control dependent in the intervention
higher values. 12 months  due to risk of groups was groups was
bias -1.2 0.1 higher
(0.16 lower to 0.36 higher)
QoL: General health 57 CISISIS) The mean qol: general The mean qol: general health
SF-36. Scale from: 0 to 100. Better indicated by (1 study) VERY LOW1,2 health in the control groups in the intervention groups
higher values. 6 months  due to risk of was was
bias, 7.4 0.9 lower
imprecision (9.08 lower to 7.28 higher)
QoL: Physical functioning 57 Poo6 The mean qgol: physical The mean qol: physical
SF-36. Scale from: 0 to 100. Better indicated by (1 study) VERY LOW1,2 functioning in the control functioning in the intervention
higher values. 6 months  due to risk of groups was groups was
bias, 1.9 1.8 higher
imprecision (8.27 lower to 11.87 higher)
QoL: Role-physical 57 OPPO The mean qol: role-physical The mean qol: role-physical
SF-36. Scale from: 0 to 100. Better indicated by (1 study) MODERATEH1, in the control groups was in the intervention groups
higher values. 6 months  due to risk of -8 was
bias 30.1 higher
(7.86 to 52.34 higher)
QolL.: Social functioning 57 SISISIS) The mean qol: social The mean qol: social
SF-36. Scale from: 0 to 100. Better indicated by (1 study) VERY LOW1,2 functioning in the control functioning in the intervention
higher values. 6 months  due to risk of groups was groups was
bias, 0.3 1 higher
imprecision (13.93 lower to 15.93 higher)
QoL: Role-emotional 57 SlelelS) The mean qol: role- The mean qol: role-emotional
SF-36. Scale from: 0 to 100. Better indicated by (1 study) LOW1,2 emotional in the control in the intervention groups

due to risk of

groups was

was
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Outcomes
higher values.

QoL: Mental health
SF-36. Scale from: 0 to 100. Better indicated by
higher values.

Qol: Vitality
SF-36. Scale from: 0 to 100. Better indicated by
higher values.

QoL: Bodily pain
SF-36. Scale from: 0 to 100. Better indicated by
higher values.

Depression
BDI (final values & change scores). Scale from: 0
to 63. Better indicated by lower values.

Hypothyroid symptoms
Zulewski, other sign and symptom scale. Multiple
scales. Better indicated by lower values.

TSH suppression (<0.4 mIU/L)
cases

No of
Participa
nts
(studies)
Follow up

6 months

57
(1 study)
6 months

57
(1 study)
6 months

57
(1 study)
6 months

117

(2 studies)
3-6
months

98

(2 studies)
6-12
months

160
(2 studies)
3 months

Relativ
e
Quality of the  effect
evidence (95%
(GRADE) Cl)
bias,
imprecision
SISISIS)
VERY LOW1,2
due to risk of
bias,
imprecision
SISISIS)
VERY LOW1,2
due to risk of
bias,
imprecision
SPISISIS)
MODERATE1,
2
due to risk of
bias
SISISVIS)
MODERATE2
due to risk of
bias
SPISPISPIS?)
HIGH

SPISISIS) OR
VERY LOW1,2  8.12
due to risk of (2.28
bias, to

Anticipated absolute effects

Risk with Placebo
2.6

The mean qol: mental
health in the control groups
was

5.6

The mean qol: vitality in the
control groups was
0.2

The mean qgol: bodily pain
in the control groups was
-4.6

The mean depression in the
control groups was
4.88

The mean hypothyroid
symptoms in the control
groups was

2.05

0 per 1000

Risk difference with T4
(95% CI)

25.1 higher

(1.72 to 48.48 higher)

The mean qgol: mental health
in the intervention groups
was

5.4 lower

(18.85 lower to 8.05 higher)

The mean qol: vitality in the
intervention groups was
2.5 lower

(14.08 lower to 9.08 higher)

The mean qol: bodily pain in
the intervention groups was
24.3 higher

(15.95 to 32.65 higher)

The mean depression in the
intervention groups was
0.12 lower

(2.6 lower to 2.36 higher)

The mean hypothyroid
symptoms in the intervention
groups was

0.03 standard deviations
lower

(-0.43 lower to 0.37 higher)

80 more per 1000
(from 30 more to 130 more)3
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Outcomes

No of

Participa

nts Quality of the

(studies) evidence

Follow up (GRADE)
imprecision

Relativ Anticipated absolute effects

e
effect

(95%

Cl) Risk with Placebo
28.89)

Risk difference with T4
(95% CI)

1 Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if the confidence interval crossed both MIDs
2 Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was

at very high risk of bias

3 zero events in both arms of one study and one arm of one study

Table 4: Clinical evidence summary: T4 vs Placebo in older adults

Outcomes

QoL
EQ-5D. Scale from: -0.59 to 1.

Better indicated by higher values.

QoL
EQ VAS. Scale from: 0 to 100.

Better indicated by higher values.

Hypothyroid symptoms
ThyPRO-hypothyroidism. Scale
from: 0 to 100.

Hypethyroid symptoms
ThyPRO hyperthyroidism. Scale
from: 0 to 100.

No of
Participant
s

(studies)
Follow up

638

(1 study)
12 months

638
(1 study)
12 months

638
(1 study)
12 months

638
(1 study)
12 months

Relativ
Quality of the e effect
evidence (95%
(GRADE) Cl)

SIS ISIS)
MODERATE1

due to
imprecision
SPISPISIS)
HIGH

DDDD
HIGH

CODD
HIGH

Anticipated absolute effects

Risk with Placebo in older
adults

The mean qgol in the control
groups was
0.85

The mean qol in the control
groups was
77.4

The mean hypothyroid symptoms
in the control groups was
16.7

The mean hyperthyroid
symptoms in the control groups
was

10.3

Risk difference with T4 (95% CI)

The mean qgol in the intervention
groups was

0.02 lower

(0.05 lower to 0.01 higher)

The mean qol in the intervention
groups was

0.1 lower

(2.38 lower to 2.18 higher)

The mean hypothyroid symptoms in
the intervention groups was

0.1 lower

(2.77 lower to 2.57 higher)

The mean hyperthyroid symptoms in
the intervention groups was

0.2 higher

(1.52 lower to 1.92 higher)
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No of

Participant

s

(studies)
Outcomes Follow up

Quality of the
evidence
(GRADE)

Relativ
e effect
(95%
Cl)

Anticipated absolute effects

Risk with Placebo in older
adults

Risk difference with T4 (95% CI)

1 Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if the confidence interval crossed both MIDs

See Appendix F: for full GRADE tables.
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1.5 Economic evidence

1.5.1 Included studies

No relevant health economic studies were identified.

1.5.2 Excluded studies

No health economic studies that were relevant to this question were excluded due to
assessment of limited applicability or methodological limitations.

See also the health economic study selection flow chart in appendix G.

1.5.3 Health economic modelling

This area was not prioritised for new cost-effectiveness analysis.

1.5.4 Resource costs

Relevant unit costs are provided below to aid consideration of cost effectiveness.

Table 4: UK costs of subclinical thyroid treatment

Drug Daily dose Cost - month Cost — annual
Levothyroxine (T4), 100ug 100ug £1.03 £13.43
Levothyroxine (T4) , 75ug 75ug £2.10 £27.38
Levothyroxine (T4) , 50ug 50ug £1.03 £13.43
Levothyroxine (T4), 25ug 25ug £1.63 £21.25

Source: BNF, Date, August 2019

1.6 Evidence statements

1.6.1 Clinical evidence statements

1.6.1.1 Levothyroxine vs placebo in adults

No clinically important difference was identified for hypothyroid dependent quality of life (1
study, moderate quality), quality of life measures: general health, physical functioning, social
functioning (1 study, very low quality), for depression (2 studies, moderate quality),
hypothyroid symptoms (2 studies, high quality) and TSH suppression (2 studies, very low

quality).

There was a clinically important benefit of levothyroxine for quality of life measures: role
physical functioning and bodily pain (1 study, moderate quality), and role emotional
functioning (1 study, low quality).

There was a clinically important harm of levothyroxine for quality of life-mental health and
vitality (1 study, very low quality).

No evidence was identified for mortality; cardiovascular morbidity-ischemic heart disease;
heart failure; arrhythmias; osteoporosis; impaired cognitive function; experience of care;
healthcare contacts; growth.

© NICE 2019. All rights reserved. Subject to Notice of rights.
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Levothyroxine vs placebo in older adults

No clinically important difference was identified for quality of life measured by the EQ-5D (1
study, moderate quality), quality of life measured by the EQ VAS, hypothyroid symptoms and
hyperthyroid symptoms (1 study, high quality).

No evidence was identified for mortality; cardiovascular morbidity-ischemic heart disease;
heart failure; arrhythmias; osteoporosis; impaired cognitive function; depression; experience
of care; healthcare contacts; growth; TSH suppression.

1.6.2 Health economic evidence statements
¢ No relevant economic evaluations were identified.

1.7 The committee’s discussion of the evidence

1.7.1 Interpreting the evidence

The outcomes that matter most

The committee agreed that the critical outcomes for this review were mortality and quality of
life. Important outcomes were cardiovascular morbidity, arrhythmias, osteoporosis, impaired
cognitive function, depression, experience of care, healthcare contacts, symptom scores,
growth and TSH suppression.

No clinical evidence was found for mortality. Thus, it was agreed that decision making would
be based on quality of life and the important outcomes for which evidence was available.

The quality of the evidence

The quality of the evidence ranged from very low to high, being of very low quality for the
majority of outcomes. Evidence was typically downgraded for risk of bias which was often
attributed to selection bias. Across comparisons, evidence for certain outcomes was also
downgraded for imprecision. Overall, the studies included in this review were of relatively
short term follow-up, with participants followed up for up to 12 months, while they were
receiving the interventions.

Levothyroxine vs placebo in adults

The quality of evidence for the use of levothyroxine compared to placebo in adults ranged
from very low to high, the majority being of very low quality. The evidence was downgraded
mostly due to risk of bias and occasionally due to imprecision. Studies relative to the adult
age stratum had a follow up ranging from three to 12 months.

Levothyroxine vs placebo in older adults

The quality of the majority of the evidence for the use of levothyroxine compared to placebo
in older adults was high with the exception of one outcome for which the quality of the
evidence was moderate and downgraded due to imprecision. Within this comparison,
participants of the older age stratum were followed up for 12 months.

Benefits and harms

Levothyroxine vs placebo in adults

The evidence showed there was a clinically important benefit with levothyroxine compared to
placebo for three quality of life domains: role-physical, role-emotional and bodily pain.

© NICE 2019. All rights reserved. Subject to Notice of rights.
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The evidence also showed that there was a clinically important harm with levothyroxine
compared to placebo in terms of two quality of life domains, mental health and vitality.

No clinically important difference was found as a result of levothyroxine treatment compared
to placebo for hypothyroid dependent quality of life, three quality of life domains: general
health, physical functioning and social functioning, depression, hypothyroid symptoms and
TSH suppression.

The committee noted that the absence of a clinically important effect could be at least
partially attributed to the relatively short-term follow up periods of the studies included in this
comparison, which ranged from three to 12 months. They felt that this was likely to be
insufficient to observe a clinical difference that is likely to emerge later after treatment.
Particularly in regards to depression and symptoms, there was agreement that a longer
follow up would be required to draw conclusions about the effect of treatment with
levothyroxine for adults with subclinical hypothyroidism.

It was also noted that the dosing strategies of some studies included low doses of
levothyroxine that did not reflect current UK practice (starting dose is typically around 100
pg/d), and that this may undermine the effect of levothyroxine on the outcomes measured in
the current evidence.

The committee noted the variability in the baseline TSH levels of patients in the studies
included in this review. They specified that a TSH greater than 10 mlU/litre would be much
less likely to normalise than a lower TSH and agreed on the appropriateness of using this cut
off to determine treatment with levothyroxine.

It was raised that an overreliance on TSH levels in decision making about treatment that is
most often the case in clinical practice may be problematic, and that other factors, including
patients’ symptomatology are to influence their need for treatment. The committee felt that a
trial period of treatment of 6 months would be appropriate for symptomatic patients with TSH
lower than the 10 mlU/litre cut-off.

The importance of making recommendations for both providing but also stopping treatment,
in cases where no apparent benefit in symptoms is achieved was emphasised. There was
agreement that whether or not TSH returns to normal is a factor indicating the success of
treatment but that symptoms are also important.

The committee highlighted that the presence of antibodies may also influence the likelihood
of TSH to return to normal. Within this context, the committee agreed on the importance of
considering factors including antibody status and previous thyroid surgery that may suggest
an underlying thyroid disease when it comes to the decision of whether or not to offer
treatment for subclinical hypothyroidism.

Levothyroxine vs placebo in older adults

Compared to placebo, treatment with levothyroxine did not lead to a clinically important
difference in two separate quality of life measures, hypothyroid symptoms and hyperthyroid
symptoms.

The committee noted that the evidence for the use of levothyroxine in older adults was
underpinned by one study and that a considerable proportion of the participants in this study
were asymptomatic and identified based on incidental findings. The committee agreed that it
was plausible that the benefits of treatment would be greater in those who had symptoms at
baseline.
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1.7.2 Cost effectiveness and resource use

There was no health economic evidence identified for this review question, therefore
recommendations were based on consensus around treating subclinical hypothyroidism. Unit
costs were presented for different doses of levothyroxine as found in the included clinical
studies to aid the committee members in their qualitative judgement in regards to the cost
effectiveness.

Levothyroxine vs placebo in adults

Although the quality of life evidence was mixed the committee thought that targeting
treatment at specific groups that were more likely to benefit would maximise the likelihood of
treatment being cost effective. . Overall, treating symptomatic patients compared to treating
patients according to their TSH levels only, is likely to be cost saving. Firstly, because only
those who need treatment will be considered, this reduces the number of people being
treated unnecessarily, and secondly, people who are considered for treatment will receive a
6 month trial of treatment, after which they will be re-assessed and if no improvement is seen
treatment can be stopped. This reduces prescriptions, unnecessary continuation of
treatment, compliance issues, and costs.

Furthermore, the committee noted that the current practice for treating subclinical
hypothyroidism is done by giving 100ucg daily of levothyroxine tablet (£1.03 per month, BNF,
December 2017), which is the cheapest treatment option.

Levothyroxine vs placebo in older adults

The committee did not recommend treatment with levothyroxine for older adults, other than
when the TSH was above the reference range but lower than 10 mIU/litre, which is in line
with current practice.

1.7.3 Other factors the committee took into account

The committee acknowledged that patients often request treatments with selenium or iodine
supplementation. Considering the lack of evidence in regards to those treatments and the
frequency with which patients request them, the committee agreed to make research
recommendations to investigate their effectiveness for treating subclinical hypothyroidism.
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Appendices

Appendix A: Review protocols

Table 5:

ID
I

Vi

Vi

Field

Review
question

Type of review
question

Objective of
the review
Eligibility
criteria —
population /
disease /
condition /
issue / domain
Eligibility
criteria —
intervention(s)
/ exposure(s) /
prognostic
factor(s)

Eligibility
criteria —
comparator(s)
/ control or
reference

(gold)
standard

Outcomes and
prioritisation

Content

What is the clinical and cost effectiveness of treating subclinical
hypothyroidism?

Intervention

A review of health economic evidence related to the same review question

was conducted in parallel with this review. For details see the health
economic review protocol for this NICE guideline.

Determine the most clinically and cost effective way to treat subclinical

hypothyroidism
People diagnosed with subclinical hypothyroidism (TSH greater than

upper limit of context specific reference range, T3/T4 within reference

range)

T3

T4 — initiation at high dose

T4 — initiation via gradual titration
Combination of T3 & T4

Natural thyroid extract (mammalian only)
lodine supplementation

Selenium supplementation

Placebo

Any of above vs any other, in isolation or combination

Critical

o Mortality (dichotomous, =21 year)
¢ Quality of life (continuous)
Important

e Cardiovascular morbidity - ischaemic heart disease, heart failure
(dichotomous)

o Arhythmias (dichotomous)
e Osteoporosis (dichotomous)

¢ Impaired cognitive function/neurodevelopment for children
(dichotomous)

e Depression (dichotomous)

o Patient/family/carer experience of care (continuous)
e Healthcare contacts (rates/dichotomous)

e Symptom scores (continuous)

e Growth (continuous)

e TSH suppression (dichotomous)
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VI

Xl

Xl

Xl

XV

XV

XVI

XVI

XVI
Il

Eligibility
criteria — study
design

Other inclusion
exclusion
criteria

Proposed
sensitivity /
subgroup
analysis, or
meta-
regression

Selection
process —
duplicate
screening /
selection /
analysis

Data
management
(software)

Information
sources —
databases and
dates

Identify if an
update

Author
contacts
Highlight if
amendment to
previous
protocol

Search
strategy — for
one database

Data collection
process —
forms /

Minimum duration as for the minimum duration for inclusion of studies
unless specified.

e RCTs only

e Blinded comparisons prioritised, non-blinded comparisons only
considered if blinded unavailable on an intervention by intervention
basis

e Minimum treatment duration of 3 months

e Crossover studies included

e Europe based studies only for selenium supplementation to maintain
representative selenium status in trial populations to UK population

o Studies in areas/populations of severe iodine deficiency excluded for
iodine supplementation excluded

e Studies in pregnant women excluded

Stratifications

e Age — children (under 4), children (4-18), adults (>18-65), older adults
(>65)

e TSH at initiation of treatment — TSH 2.5-<5 U/ml, 5-<10 U/ml, 10 or
more U/ml (only applicable to treatment naive)

Subgroup analyses

¢ Age subdivisions (18-50, 50-65, 65-80, >85)

e T4 treatment strategy (liquid vs pill, daily vs weekly)
e Children on dietary restrictions vs general diet

¢ No duplicate screening was deemed necessary for this question, for
more information please see the separate Methods report for this
guideline.

o Pairwise meta-analyses were performed using Cochrane Review
Manager (RevMan5).

o GRADEpro was used to assess the quality of evidence for each
outcome.

e Endnote was used for bibliography, citations, sifting and reference
management

e Medline, Embase and the Cochrane Library

Not an update
https://www.nice.org.uk/guidance/indevelopment/gid-ng10074

Not an amendment

For details please see Appendix B:.

A standardised evidence table format was used, and published as an
appendix of the evidence report.
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XIX

XX

XXI

XXI

XXI
Il

XX
Vi

XX
VI

XX
VIl
XXI

XX

duplicate

Data items —
define all
variables to be
collected

Methods for
assessing bias
at outcome /
study level

Criteria for
quantitative
synthesis

Methods for
quantitative
analysis —
combining
studies and
exploring
(in)consistency

Meta-bias
assessment —
publication
bias, selective
reporting bias
Confidence in
cumulative
evidence

Rationale /
context — what
is known

Describe
contributions
of authors and
guarantor

Sources of
funding /
support

Name of
sponsor

Roles of
sponsor

PROSPERO
registration
number

For details please see evidence tables in Appendix D: (clinical evidence
tables) or Appendix H: (health economic evidence tables).

Standard study checklists were used to critically appraise individual
studies. For details please see section 6.2 of Developing NICE guidelines:
the manual

The risk of bias across all available evidence was evaluated for each
outcome using an adaptation of the ‘Grading of Recommendations
Assessment, Development and Evaluation (GRADE) toolbox’ developed
by the international GRADE working group
http://www.gradeworkinggroup.org/

For details please see section 6.4 of Developing NICE guidelines: the
manual.

For details please see the separate Methods report for this guideline.

For details please see section 6.2 of Developing NICE guidelines: the
manual.

For details please see sections 6.4 and 9.1 of Developing NICE
guidelines: the manual.

For details please see the introduction to the evidence review.

A multidisciplinary committee developed the evidence review. The
committee was convened by the National Guideline Centre (NGC) and
chaired by Sarah Fishburn in line with section 3 of Developing NICE
guidelines: the manual.

Staff from NGC undertook systematic literature searches, appraised the
evidence, conducted meta-analysis and cost-effectiveness analysis where
appropriate, and drafted the evidence review in collaboration with the
committee. For details please see Developing NICE guidelines: the
manual.

NGC is funded by NICE and hosted by the Royal College of Physicians.
NGC is funded by NICE and hosted by the Royal College of Physicians.
NICE funds NGC to develop guidelines for those working in the NHS,

public health and social care in England.
Not registered
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Table 6: Health economic review protocol

Reweyv All questions — health economic evidence

question

Objectives To identify health economic studies relevant to any of the review questions.
Search e Populations, interventions and comparators must be as specified in the clinical
criteria review protocol above.

o Studies must be of a relevant health economic study design (cost—utility analysis,
cost-effectiveness analysis, cost—benefit analysis, cost—consequences analysis,
comparative cost analysis).

¢ Studies must not be a letter, editorial or commentary, or a review of health
economic evaluations. (Recent reviews will be ordered although not reviewed. The
bibliographies will be checked for relevant studies, which will then be ordered.)

e Unpublished reports will not be considered unless submitted as part of a call for
evidence.

¢ Studies must be in English.

Search A health economic study search will be undertaken using population-specific terms
strategy and a health economic study filter — see Appendix B: below.

Review Studies not meeting any of the search criteria above will be excluded. Studies
strategy published before 2003, abstract-only studies and studies from non-OECD countries

or the USA will also be excluded.

Each remaining study will be assessed for applicability and methodological limitations
using the NICE economic evaluation checklist which can be found in appendix H of
Developing NICE guidelines: the manual (2014).2°

Inclusion and exclusion criteria

o If a study is rated as both ‘Directly applicable’ and with ‘Minor limitations’ then it will
be included in the guideline. A health economic evidence table will be completed
and it will be included in the health economic evidence profile.

o If a study is rated as either ‘Not applicable’ or with ‘Very serious limitations’ then it
will usually be excluded from the guideline. If it is excluded then a health economic
evidence table will not be completed and it will not be included in the health
economic evidence profile.

o If a study is rated as ‘Partially applicable’, with ‘Potentially serious limitations’ or
both then there is discretion over whether it should be included.

Where there is discretion

The health economist will make a decision based on the relative applicability and
quality of the available evidence for that question, in discussion with the guideline
committee if required. The ultimate aim is to include health economic studies that are
helpful for decision-making in the context of the guideline and the current NHS
setting. If several studies are considered of sufficiently high applicability and
methodological quality that they could all be included, then the health economist, in
discussion with the committee if required, may decide to include only the most
applicable studies and to selectively exclude the remaining studies. All studies
excluded on the basis of applicability or methodological limitations will be listed with
explanation in the excluded health economic studies appendix below.

The health economist will be guided by the following hierarchies.
Setting:
¢ UK NHS (most applicable).

e OECD countries with predominantly public health insurance systems (for example,
France, Germany, Sweden).

e OECD countries with predominantly private health insurance systems (for example,
Switzerland).
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o Studies set in non-OECD countries or in the USA will be excluded before being
assessed for applicability and methodological limitations.

Health economic study type:

o Cost—utility analysis (most applicable).

e Other type of full economic evaluation (cost—benefit analysis, cost-effectiveness
analysis, cost—consequences analysis).

o Comparative cost analysis.

e Non-comparative cost analyses including cost-of-illness studies will be excluded
before being assessed for applicability and methodological limitations.

Year of analysis:
e The more recent the study, the more applicable it will be.

o Studies published in 2003 or later but that depend on unit costs and resource data
entirely or predominantly from before 2003 will be rated as ‘Not applicable’.

o Studies published before 2003 will be excluded before being assessed for
applicability and methodological limitations.

Quality and relevance of effectiveness data used in the health economic analysis:

e The more closely the clinical effectiveness data used in the health economic
analysis match with the outcomes of the studies included in the clinical review the
more useful the analysis will be for decision-making in the guideline.
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Appendix B: Literature search strategies

The literature searches for this review are detailed below and complied with the methodology
outlined in Developing NICE guidelines: the manual 2014, updated 2018
https://www.nice.org.uk/guidance/pmg20/resources/developing-nice-guidelines-the-manual-
pdf-72286708700869

For more detailed information, please see the Methodology Review.

Clinical search literature search strategy

Searches were constructed using a PICO framework where population (P) terms were
combined with Intervention (l) and in some cases Comparison (C) terms. Outcomes (O) are
rarely used in search strategies for interventions as these concepts may not be well
described in title, abstract or indexes and therefore difficult to retrieve. Search filters were
applied to the search where appropriate.

Database Dates searched Search filter used
Medline (OVID) 1946 — 07 January 2019 Exclusions
Randomised controlled trials
Systematic review studies
Embase (OVID) 1974 — 07 January 2019 Exclusions
Randomised controlled trials
Systematic review studies
The Cochrane Library (Wiley) Cochrane Reviews to 2019 None
Issue 1 or 12
CENTRAL to 2019 Issue 1 or
12
DARE, and NHSEED to 2015
Issue 2 of 4

HTA to 2016 Issue 2 of 4

Medline (Ovid) search terms

1. exp thyroid diseases/

2. hyperthyroid*.ti,ab.

3. hypothyroid*.ti,ab.

4. thyrotoxicosis.ti,ab.

5. (thyroid adj3 (swell* or dysfunction® or enlarg* or nodule* or node* or disease* or
condition* or disorder*)).ti,ab.

6. or/1-5

7. letter/

8. editorial/

9. news/

10. exp historical article/

11. Anecdotes as Topic/

12. comment/

13. case report/

14. (letter or comment™*).ti.

15. or/7-14
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16. randomized controlled trial/ or random™*.ti,ab.

17. 15 not 16

18. animals/ not humans/

19. exp Animals, Laboratory/

20. exp Animal Experimentation/

21. exp Models, Animal/

22. exp Rodentia/

23. (rat or rats or mouse or mice).ti.

24. or/17-23

25. 6 not 24

26. limit 25 to English language

27. ((iodine or selenium) adj2 supplement*).ti,ab.

28. (desiccated adj3 (thyroid or hormone* or extract or extracts)).ti,ab.

29. (thyroid adj2 (extract or extracts)).ti,ab.

30. (natural adj4 thyroid).ti,ab.

31. (natural adj3 (extract or extracts)).ti,ab.

32. armour*.ti,ab.

33. (thyroxine or levothyroxine or liothyronine or triiodothyronine or tri-iodothyronine).ti,ab.

34. Thyroxine/ or Triiodothyronine/

35. (T3 or T4).ti,ab.

36. (TSH or thyroid stimulating hormone or thyrotropin).ti,ab.

37. or/27-36

38. 26 and 37

39. randomized controlled trial.pt.

40. controlled clinical trial.pt.

41. randomi#ed.ti,ab.

42. placebo.ab.

43, randomly.ti,ab.

44, Clinical Trials as topic.sh.

45. trial.ti.

46. or/39-45

47. Meta-Analysis/

48. exp Meta-Analysis as Topic/

49. (meta analy* or metanaly* or metaanaly* or meta regression).ti,ab.

50. ((systematic* or evidence*) adj3 (review* or overview*)).ti,ab.

51. (reference list* or bibliograph* or hand search* or manual search* or relevant
journals).ab.

52. (search strategy or search criteria or systematic search or study selection or data
extraction).ab.

53. (search* adj4 literature).ab.

54. (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or
psycinfo or cinahl or science citation index or bids or cancerlit).ab.

55. cochrane.jw.

56. ((multiple treatment™ or indirect or mixed) adj2 comparison*).ti,ab.

57. or/47-56

58. 38 and (46 or 57)
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Embase (Ovid) search terms

1. exp thyroid disease/

2. hyperthyroid*.ti,ab.

3. hypothyroid*.ti,ab.

4. thyrotoxicosis.ti,ab.

5. (thyroid adj3 (swell* or dysfunction® or enlarg* or nodule* or node* or disease* or
condition* or disorder*)).ti,ab.

6. or/1-5

7. letter.pt. or letter/

8. note.pt.

9. editorial.pt.

10. case report/ or case study/

11. (letter or comment*).ti.

12. or/7-11

13. randomized controlled trial/ or random™*.ti,ab.

14. 12 not 13

15. animal/ not human/

16. nonhuman/

17. exp Animal Experiment/

18. exp Experimental Animal/

19. animal model/

20. exp Rodent/

21. (rat or rats or mouse or mice).ti.

22. or/14-21

23. 6 not 22

24, limit 23 to English language

25. ((iodine or selenium) adj2 supplement®).ti,ab.

26. (desiccated adj3 (thyroid or hormone* or extract or extracts)).ti,ab.

27. (thyroid adj2 (extract or extracts)).ti,ab.

28. (natural adj4 thyroid).ti,ab.

29. armour*.ti,ab.

30. *thyroxine/ or *levothyroxine/ or *liothyronine/ or *triiodothyronine/

31. (thyroxine or levothyroxine or liothyronine or triiodothyronine or tri-iodothyronine).ti,ab.

32. (T3 or T4).ti,ab.

33. (TSH or thyroid stimulating hormone or thyrotropin).ti,ab.

34. *thyrotropin/

35. or/25-34

36. 24 and 35

37. random*.ti,ab.

38. factorial*.ti,ab.

39. (crossover™ or cross over*).ti,ab.

40. ((doubl* or singl*) adj blind*).ti,ab.

41. (assign* or allocat* or volunteer* or placebo*).ti,ab.

42. crossover procedure/

43, single blind procedure/
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44, randomized controlled trial/

45, double blind procedure/

46. or/37-45

47. systematic review/

48. meta-analysis/

49. (meta analy* or metanaly* or metaanaly* or meta regression).ti,ab.

50. ((systematic* or evidence™) adj3 (review™ or overview®)).ti,ab.

51. (reference list* or bibliograph* or hand search* or manual search* or relevant
journals).ab.

52. (search strategy or search criteria or systematic search or study selection or data
extraction).ab.

53. (search* adj4 literature).ab.

54. (medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or
psycinfo or cinahl or science citation index or bids or cancerlit).ab.

55. cochrane.jw.

56. ((multiple treatment™ or indirect or mixed) adj2 comparison*).ti,ab.

57. or/47-56

58. 36 and (46 or 57)

Cochrane Library (Wiley) search terms

#1. MeSH descriptor: [Thyroid Diseases] explode all trees

#2. hyperthyroid*:ti,ab

#3. hypothyroid*:ti,ab

#4. thyrotoxicosis:ti,ab

#5. (thyroid near/3 (swell* or dysfunction* or enlarg* or nodule* or node* or disease* or
condition* or disorder*)):ti,ab

#6. (or #1-#5)

#7. ((iodine or selenium) near/2 supplement®):ti,ab

#8. (desiccated near/3 (thyroid or hormone* or extract or extracts)):ti,ab

#9. (thyroid near/2 (extract or extracts)):ti,ab

#10. (natural near/4 thyroid):ti,ab

#11. (natural near/3 (extract or extracts)):ti,ab

#12. armour*:ti,ab

#13. (thyroxine or levothyroxine or liothyronine or triiodothyronine or tri-iodothyronine):ti,ab

#14. MeSH descriptor: [Thyroxine] explode all trees

#15. MeSH descriptor: [Triiodothyronine] explode all trees

#16. (T3 or T4):ti,ab

#17. (TSH or thyroid stimulating hormone or thyrotropin):ti,ab

#18. (or #7-#17)

#19. #6 and #18

B.2 Health Economics literature search strategy

Health economic evidence was identified by conducting a broad search relating to a thyroid
disease population in NHS Economic Evaluation Database (NHS EED - this ceased to be

updated after March 2015) and the Health Technology Assessment database (HTA) with no
date restrictions. NHS EED and HTA databases are hosted by the Centre for Research and
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Dissemination (CRD). Additional searches were run on Medline and Embase for health

economics, economic modelling and quality of life studies.

Table 7: Database date parameters and filters used

Database Dates searched
Medline 2014 — 07 January 2019
Embase 2014 - 07 January 2019

Centre for Research and HTA - Inception — 07 January

Search filter used
Exclusions
Health economics studies

Health economics modelling
studies

Quality of life studies
Exclusions
Health economics studies

Health economics modelling
studies

Quality of life studies
None

Dissemination (CRD) 2019
NHSEED - Inception to March
2015

Medline (Ovid) search terms

1. exp thyroid diseases/

2. hyperthyroid*.ti,ab.

3. hypothyroid*.ti,ab.

4. thyrotoxicosis.ti,ab.

5. (thyroid adj3 (swell* or dysfunction* or enlarg* or nodule* or node* or disease* or

condition* or disorder*)).ti,ab.

6. or/1-5

7. letter/

8. editorial/

9. news/

10. exp historical article/

11. Anecdotes as Topic/

12. comment/

13. case report/

14. (letter or comment™*).ti.

15. or/7-14

16. randomized controlled trial/ or random™*.ti,ab.

17. 15 not 16

18. animals/ not humans/

19. exp Animals, Laboratory/

20. exp Animal Experimentation/

21. exp Models, Animal/

22. exp Rodentia/

23. (rat or rats or mouse or mice).ti.

24. or/17-23

25. 6 not 24

26. limit 25 to English language
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27. Economics/

28. Value of life/

29. exp "Costs and Cost Analysis"/

30. exp Economics, Hospital/

31. exp Economics, Medical/

32. Economics, Nursing/

33. Economics, Pharmaceutical/

34. exp "Fees and Charges"/

35. exp Budgets/

36. budget*.ti,ab.

37. cost™.ti.

38. (economic* or pharmaco?economic*).ti.

39. (price* or pricing*).ti,ab.

40. (cost* adj2 (effective* or utilit* or benefit* or minimi* or unit* or estimat* or
variable*)).ab.

41. (financ* or fee or fees).ti,ab.

42. (value adj2 (money or monetary)).ti,ab.

43. or/27-42

44, exp models, economic/

45. *Models, Theoretical/

46. *Models, Organizational/

47. markov chains/

48. monte carlo method/

49, exp Decision Theory/

50. (markov* or monte carlo).ti,ab.

51. econom* model*.ti,ab.

52. (decision™ adj2 (tree* or analy* or model*)).ti,ab.

53. or/44-52

54. quality-adjusted life years/

55. sickness impact profile/

56. (quality adj2 (wellbeing or well being)).ti,ab.

57. sickness impact profile.ti,ab.

58. disability adjusted life.ti,ab.

59. (qal* or gtime* or qwb* or daly*).ti,ab.

60. (euroqol* or eq5d* or eq 5*).ti,ab.

61. (qol* or hqgl* or hqol* or h gol* or hrqol* or hr qol*).ti,ab.

62. (health utility* or utility score™ or disutilit* or utility value*).ti,ab.

63. (hui or hui1 or hui2 or hui3).ti,ab.

64. (health* year* equivalent* or hye or hyes).ti,ab.

65. discrete choice*.ti,ab.

66. rosser.ti,ab.

67. (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab.

68. (sf36™ or sf 36* or short form 36* or shortform 36* or shortform36*).ti,ab.

69. (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab.

70. (sf12* or sf 12* or short form 12* or shortform 12* or shortform12*).ti,ab.
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71. (sf8* or sf 8* or short form 8 or shortform 8* or shortform8*).ti,ab.
72. (sf6™* or sf 6* or short form 6 or shortform 6* or shortform6*).ti,ab.
73. or/54-72

74. 26 and (43 or 53 or 73)

Embase (Ovid) search terms

1 exp thyroid diseases/

2. hyperthyroid*.ti,ab.

3. hypothyroid*.ti,ab.

4. thyrotoxicosis™*.ti,ab.

5. (thyroid adj3 (swell* or dysfunction* or enlarg* or nodule* or node* or disease* or
condition* or disorder*)).ti,ab.

6. or/1-5

7. letter.pt. or letter/

8. note.pt.

9. editorial.pt.

10. case report/ or case study/

11. (letter or comment*). ti.

12. or/7-11

13. randomized controlled trial/ or random*.ti,ab.

14. 12 not 13

15. animal/ not human/

16. nonhuman/

17. exp Animal Experiment/

18. exp Experimental Animal/

19. animal model/

20. exp Rodent/

21. (rat or rats or mouse or mice).ti.

22. or/14-21

23. 6 not 22

24. limit 23 to English language

25. health economics/

26. exp economic evaluation/

27. exp health care cost/

28. exp fee/

29. budget/

30. funding/

3L budget*.ti,ab.

32. cost* ti.

33. (economic* or pharmaco?economic®).ti.

34. (price* or pricing*).ti,ab.

35. (cost* adj2 (effective* or utilit* or benefit* or minimi* or unit* or estimat* or

© NICE 2019. All rights reserved. Subject to Notice of rights.

34




Thyroid Disease: FINAL
Management of subclinical hypothyroidism

variable*)).ab.
36. (financ* or fee or fees).ti,ab.
37. (value adj2 (money or monetary)).ti,ab.
38. or/25-37
39. statistical model/
40. exp economic aspect/
41. 39 and 40
42. *theoretical model/
43. *nonbiological model/
44. stochastic model/
45. decision theory/
46. decision tree/
47. monte carlo method/
48. (markov* or monte carlo).ti,ab.
49. econom* model*.ti,ab.
50. (decision* adj2 (tree* or analy* or model*)).ti,ab.
5L or/41-50
52. quality adjusted life year/
53. "quality of life index"/
54 short form 12/ or short form 20/ or short form 36/ or short form 8/
55. sickness impact profile/
56. (quality adj2 (wellbeing or well being)).ti,ab.
57. sickness impact profile.ti,ab.
58. disability adjusted life.ti,ab.
59. (qal* or gtime* or qwb* or daly*).ti,ab.
60. (euroqol* or eq5d* or eq 5*).ti,ab.
61. (qol* or hql* or hqol* or h qol* or hrqol* or hr qol*).ti,ab.
62. (health utility* or utility score™ or disutilit* or utility value*).ti,ab.
63. (hui or hui1 or hui2 or hui3).ti,ab.
64. (health* year* equivalent* or hye or hyes).ti,ab.
65. discrete choice*.ti,ab.
66. rosser.ti,ab.
67. (willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab.
68. (sf36* or sf 36 or short form 36* or shortform 36 or shortform36*).ti,ab.
69. (sf20 or sf 20 or short form 20 or shortform 20 or shortform?20).ti,ab.
70. (sf12* or sf 12* or short form 12* or shortform 12* or shortform12*).ti,ab.
71. (sf8* or sf 8* or short form 8* or shortform 8* or shortform8*).ti,ab.
72. (sf6* or sf 6* or short form 6* or shortform 6* or shortform6*).ti,ab.
73. or/52-72
74. 24 and (38 or 51 or 73)
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NHS EED and HTA (CRD) search terms

#l. MeSH DESCRIPTOR Thyroid Diseases EXPLODE ALL TREES
#2. hyperthyroid*

#3. hypothyroid*

#4.

thyrotoxicosis*

#5. (thyroid adj3 (swell* or dysfunction* or enlarg* or nodule* or node* or disease* or
condition* or disorder*))

#6.

#1 OR #2 OR #3 OR #4 or #5
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Appendix C: Clinical evidence selection

Figure 1: Flow chart of clinical study selection for the review of management of subclinical
hypothyroidism

Records identified through Additional records identified through
database searching, n=2619 other sources, n=0

A 4

Records screened in 1st sift,
n=2619

Records excluded in 21 sift,

A 4

n=2572
\ 4
Full-text papers assessed for
eligibility, n=47
\ 4 A 4
Papers included in review, n=6 Papers excluded from review, n=41

Reasons for exclusion: see Appendix J:
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Appendix D:

Study

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition
Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients

Age, gender and ethnicity

Further population details

Indirectness of population

Interventions

Funding

Clinical evidence tables

Kong 2002%°

RCT (Patient randomised; Parallel)

1 (n=40)

Conducted in United Kingdom; Setting: Not stated

1st line

Intervention + follow up: 6 months

Adequate method of assessment/diagnosis: Thyroid function test

Naive - TSH 5-10

Not applicable

Normal serum free thyroxin (FT4) 0.8-16 ng/dL and TSH levels between 5-10 pU/mL
History of previous thyroid disease, psychiatric disorder or anticipated pregnancy.
Consecutive

Age - Mean (SD): T4: 53 (3); Placebo: 45(4). Gender (M:F): 0/40. Ethnicity: Not stated

No indirectness

(n=23) Intervention 1: T4 only - T4 - high dose start. 50-100 pg daily (depending on TSH >5 pU/mL) . Duration 6 months.

Concurrent medication/care: Not stated. Indirectness: No indirectness
Further details: 1. T4 dosing: 2. T4 formulations:

(n=17) Intervention 2: Placebo. ascorbic acid, 5 mg daily. Duration 6 months. Concurrent medication/care: Not stated.

Indirectness: No indirectness
Further details: 1. T4 dosing: 2. T4 formulations:

Funding not stated
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RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: T4 - HIGH DOSE START versus PLACEBO

Protocol outcome 1: Symptom scores
- Actual outcome for Naive - TSH 5-10: Symptom scores at 6 months; Group 1: mean 2.6 (SD 1.4); n=20,
Risk of bias: All domain - Low, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - High, Crossover - Low,

Subgroups - Low, Other 1 - Low; Indirectness of outcome: -- ; Group 1 Number missing: 3, Reason: unwell on T4, increased fatigue, pregnancy; Group 2 Number missing:

2, Reason: increase fatigue, noncompliance

Protocol outcomes not reported by the study Quality of life ; Mortality ; Ischaemic heart disease ; Heart failure ; Arrhythmia ; Osteoporosis ; Impaired cognitive
function ; Depression ; Experience of care ; Healthcare contacts ; Growth ; TSH suppression

wsiploJAyiodAy jeoiunogns Jo Juswabeuely

IVNI4 :@seasiq pIoJAY L



o
'SJYOU JO SOION 0} J09IGNS "POAISSAI SIYOU [IY "61.0Z FOIN ©

Study

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition
Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients
Age, gender and ethnicity
Further population details
Indirectness of population

Interventions

Funding

Meier 2001%*

RCT (Patient randomised; Parallel)

1 (n=66)

Conducted in Switzerland; Setting: University Hospital Basel

1st line

Intervention + follow up: 48 weeks

Adequate method of assessment/diagnosis: examination, full medical and endocrine work-up
Overall

Post-hoc subgroup analysis: by TSH concentration ( >12 mlU/liter; n=13)

Age 18-75 years, TSH level more than 5mlU/L on 2 consecutive blood tests, exaggerated TSH response of more than 35
mlU/L after oral TRH stimulation, free T4 within normal range, good general health as assessed by a full medical and
endocrine work-up

coronary heart disease, pituitary hypothalamic disorders or other non-thyroidal illnesses ; thyroid hormone medication
up to 3 months before enrollment; lipid lowering agents within 6 months before enrollment; obvious or suspected poor
compliance

Not specified
Age - Mean (SD): T4: 57.1 (10.34), Placebo: 57.1 (10.91). Gender (M:F): 0/63. Ethnicity: Not specified

No indirectness

(n=33) Intervention 1: T4 only - T4 - titrated dose start. 25, 50, 75, 199 or 125 ug daily, adapted every 6 weeks in the
first 24 weeks to achieve euthyroid TSH (0.1-4.0 mlU/liter), mean dose at end of study : 85.5, SD 4.3. Duration 48
weeks. Concurrent medication/care: -. Indirectness: No indirectness

Further details: 1. T4 dosing: Not applicable 2. T4 formulations:

(n=33) Intervention 2: Placebo. controlled every 6 weeks to ascertain an optimal replacement regimen. Duration 48

weeks. Concurrent medication/care: -. Indirectness: No indirectness
Further details: 1. T4 dosing: 2. T4 formulations:

Academic or government funding (Swiss Research Foundation)
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RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: T4 - TITRATED DOSE START versus PLACEBO

Protocol outcome 1: Symptom scores

- Actual outcome: Clinical signs and symptoms at 48 weeks; Group 1: mean 1.5 (SD 1.11); n=31, Group 2: mean 1.6 (SD 1.13); n=32; Zulewski 0-12 Top=High is poor
outcome

Risk of bias: All domain - Low, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low, Other 1 -
Low; Indirectness of outcome: No indirectness ; Group 1 Number missing: 2, Reason: serious medical comorbidities; Group 2 Number missing: 1, Reason: malignant
astrocytoma

Protocol outcome 2: TSH suppression
- Actual outcome: TSH suppression below reference range (0.1-4.0 mlU/liter) at 48 weeks; Group 1: 0/31, Group 2: 0/32
Risk of bias: All domain - High, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low,

Subgroups - Low, Other 1 - Low; Indirectness of outcome: No indirectness ; Group 1 Number missing: 2, Reason: serious medical comorbidities; Group 2 Number missing:

1, Reason: malignant astrocytoma

Protocol outcomes not reported by the study Quality of life ; Mortality ; Ischaemic heart disease ; Heart failure ; Arrhythmia ; Osteoporosis ; Impaired cognitive
function ; Depression ; Experience of care ; Healthcare contacts ; Growth
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Study

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition
Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients
Age, gender and ethnicity
Further population details
Indirectness of population

Interventions

Funding

Najafi 20152

RCT (Patient randomised; Parallel)

1 (n=60)

Conducted in Iran; Setting: Endocrine Research Centre, Institute of Endocrinology and Metabolism

1st line

Intervention + follow up: 3 months

Adequate method of assessment/diagnosis: detailed history and physical examination by expert physician
Overall

Not applicable

subclinical hypothyroidism, serum TSH > 4.5 mlU/L, normal free T4 (0.8-2 ng/dl), positive anti-TPO-Ab

History of endocrine or autoimmune disease other than subclinical hypothyroidism, history of thyroid hormone, or
corticosteroids replacement in the previous 2 months. Diabetes, mellitus, heart failure, chronic liver or pulmonary
disorder, history of head trauma, seizure, known psychological or mental disorders, pregnancy.

Referral to the Thyroid Clinic of the Institute of Endocrinology and Metabolism.
Age - Mean (SD): 34 (10). Gender (M:F): 9/51. Ethnicity: Not stated

No indirectness

(n=30) Intervention 1: T4 only - T4 - high dose start. 100 pg. Duration 12 weeks. Concurrent medication/care: Not
specified. Indirectness: No indirectness
Further details: 1. T4 dosing: 2. T4 formulations:

(n=30) Intervention 2: Placebo. Placebo tablets. Duration 12 weeks. Concurrent medication/care: Not specified.

Indirectness: No indirectness
Further details: 1. T4 dosing: 2. T4 formulations:

Academic or government funding (Tehran University of Medical Sciences (TUMS))

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: T4 - HIGH DOSE START versus PLACEBO

wsiploJAyiodAy |ealulogns Jo juswabeue|

TVYNI4 :esessiq ploJAyL



e
"SJYOLI JO BION 0} J98IGNS "PIAISSaI SIYDU IV '61.0¢ IDIN ©

Protocol outcome 1: Depression

- Actual outcome: Depression at 12 weeks; Group 1: mean 12.37 (SD 10.01); n=30, Group 2: mean 11.86 (SD 10.71); n=30; Bech Depression Inventory (BDI) 0-63
Top=High is poor outcome

Risk of bias: All domain - Low, Selection - High, Blinding - High, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Subgroups - Low, Other 1 - Low; Indirectness of outcome: Serious indirectness, Comments: Continuous analysis; Baseline details: Baseline differences; Group 1 Number
missing: 0; Group 2 Number missing: 0

Protocol outcome 2: TSH suppression

- Actual outcome: TSH suppression at 12 weeks; Group 1: 0/30, Group 2: 0/30

Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - High, Crossover - Low,
Subgroups - Low, Other 1 - Low; Indirectness of outcome: No indirectness; Group 1 Number missing: 0; Group 2 Number missing: 0

Protocol outcomes not reported by the study Quality of life ; Mortality ; Ischaemic heart disease ; Heart failure ; Arrhythmia ; Osteoporosis ; Impaired cognitive
function ; Experience of care ; Healthcare contacts ; Symptom scores ; Growth
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Study

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition
Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients
Age, gender and ethnicity
Further population details
Indirectness of population

Interventions

Funding

Razvi 200734

RCT (Patient randomised; Crossover: No washout)

1 (n=100)

Conducted in United Kingdom; Setting:

1st line

Intervention time: 12 weeks

Adequate method of assessment/diagnosis: two thyroid function tests
Overall

Not applicable

Stable SCH (TSH >4 mlU/liter and FT4 levels in the normal reference range), aged 18-80 years, having had at least two
thyroid function tests measured at least 3 months apart

previous thyroid disease and its treatment, medications that could cause thyroid hormone dysfunction, diabetes
mellitus, serum creatinine greater than 1.36 mg/dl, vascular disease, psychiatric conditions or their treatment and
current or previous pregnancy in the last 2 years.

from laboratory database

Age - Mean (SD): 53.8 (12.6). Gender (M:F): 18/ 82. Ethnicity: UK

No indirectness

(n=100) Intervention 1: T4 only - T4 - high dose start. 100 pg daily. Duration 12 weeks. Concurrent medication/care: -.

Indirectness: No indirectness
Further details: 1. T4 dosing: 2. T4 formulations:

(n=100) Intervention 2: Placebo. 100 pug daily. Duration 12 weeks. Concurrent medication/care: -. Indirectness: No

indirectness
Further details: 1. T4 dosing: 2. T4 formulations:

Academic or government funding (National Health Service Research and Development)

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: T4 ONLY versus PLACEBO
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Protocol outcome 1: Quality of life

- Actual outcome: Hypothyroid dependent QoL at 12 months; Group 1: mean -1.1 (SD 1); n=100, Group 2: mean -1.2 (SD 0.9); n=100; T-Qol (hypothyroid dependent
Qol) -3 to 1 Top=High is good outcome

Risk of bias: All domain - High, Selection - Low, Blinding - High, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - High,
Subgroups - Low, Other 1 - Low; Indirectness of outcome: No indirectness ; Group 1 Number missing: 0; Group 2 Number missing: 1, Reason: dropped out due to side
effects

Protocol outcome 2: TSH suppression

- Actual outcome: TSH suppression below reference (<0.4 mlU/L) at 12 months; Group 1: 10/100, Group 2: 0/100

Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - High,
Subgroups - Low, Other 1 - Low; Indirectness of outcome: No indirectness ; Group 1 Number missing: 0; Group 2 Number missing: 1, Reason: dropped out due to side
effects

Protocol outcomes not reported by the study Mortality ; Ischaemic heart disease ; Heart failure ; Arrhythmia ; Osteoporosis ; Impaired cognitive function ;
Depression ; Experience of care ; Healthcare contacts ; Symptom scores ; Growth
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Study

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition
Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients
Age, gender and ethnicity
Further population details
Indirectness of population

Interventions

Reuters 2012%

RCT (Patient randomised; Parallel)

1 (n=71)

Conducted in Brazil; Setting: outpatients

Mixed line

Intervention + follow up: 6 months

Adequate method of assessment/diagnosis: physical examination

Overall: Stratified by TSH levels (level 1: >4.0-8.0 pUI/mL, level 2: >8.0-12.0 pUl/mL, level 3: >12.0 pUl/mL
Not applicable

TSH> 4.0 pUl/mL and normal FT4 (0.9-1.8 ng/dL) confirmed by two laboratory serum determinations with minimum
interval of six weeks, a confirmation of laboratory euthyroidism for at least a year before development of sHP if sHT
developed after hyperthyroidism treatment,

Chronic disease, using drugs that may influence thyroid function, patients with severe psychiatric disturbances, patients
who attended school for less than 3 years, using drugs or showing diseases that could influence neuromuscular
function

not stated

Age - Mean (SD): T4: 49.3 (10.3); Placebo: 50.7 (11.4). Gender (M:F): 7/62. Ethnicity: Not stated

No indirectness

(n=35) Intervention 1: T4 only - T4 - high dose start. 25 mcg, 50 mcg or 75 mcg depending on stratification by TSH
levels (adjusted at two months). Duration 6 months. Concurrent medication/care: Not reported. Indirectness: No
indirectness

Further details: 1. T4 dosing: 2. T4 formulations:

Comments: Patients progressing to overt hypothyroidism or requiring more than 75 mcg to reach euthyroidism were
excluded

(n=36) Intervention 2: Placebo. adjusted by TSH levels. Duration 6 months. Concurrent medication/care: Not reported.
Indirectness: No indirectness
Further details: 1. T4 dosing: 2. T4 formulations:
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Funding Funding not stated

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: T4 - HIGH DOSE START versus PLACEBO

Protocol outcome 1: Quality of life

- Actual outcome: Quality of life: General health at 6 months; Group 1: mean 6.5 (SD 13.2); n=25, Group 2: mean 7.4 (SD 18.3); n=32; SF-36 -general health 0-100
Top=High is good outcome

Risk of bias: All domain - High, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - High, Measurement - Low, Crossover - Low,
Subgroups - Low, Other 1 - Low; Indirectness of outcome: No indirectness; Baseline details: Baseline general health scores not reported; Group 1 Number missing: 10,
Reason: disease progression, hyperthyroidism, need to use drug or disease, no adherence; Group 2 Number missing: 4, Reason: disease progression, need to used drug
or disease, no adherence

- Actual outcome: Quality of life: Physical functioning at 6 months; Group 1: mean 3.7 (SD 17.2); n=25, Group 2: mean 1.9 (SD 21.6); n=32; SF-35: Physical functioning 0-
100 Top=High is good outcome

Risk of bias: All domain - High, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - High, Measurement - Low, Crossover - Low,
Subgroups - Low, Other 1 - Low; Indirectness of outcome: No indirectness; Baseline details: Baseline general health scores not reported; Group 1 Number missing: 10,
Reason: disease progression, hyperthyroidism, need to use drug or disease, no adherence; Group 2 Number missing: 4, Reason: disease progression, need to used drug
or disease, no adherence

- Actual outcome: Quality of life: Role-physical at 6 months; Group 1: mean 22.1 (SD 47.5); n=25, Group 2: mean -8 (SD 35.1); n=32; SF-36: Role-physical 0-100
Top=High is good outcome

Risk of bias: All domain - High, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - High, Measurement - Low, Crossover - Low,
Subgroups - Low, Other 1 - Low; Indirectness of outcome: No indirectness; Baseline details: Baseline general health scores not reported; Group 1 Number missing: 10,
Reason: disease progression, hyperthyroidism, need to use drug or disease, no adherence; Group 2 Number missing: 4, Reason: disease progression, need to used drug
or disease, no adherence

- Actual outcome: Quality of life: Social functioning at 6 months; Group 1: mean 1.3 (SD 24.4); n=25, Group 2: mean 0.3 (SD 33.1); n=32; SF-36: Social functioning 0-100
Top=High is good outcome

Risk of bias: All domain - High, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - High, Measurement - Low, Crossover - Low,
Subgroups - Low, Other 1 - Low; Indirectness of outcome: No indirectness; Baseline details: Baseline general health scores not reported; Group 1 Number missing: 10,
Reason: disease progression, hyperthyroidism, need to use drug or disease, no adherence; Group 2 Number missing: 4, Reason: disease progression, need to used drug
or disease, no adherence

- Actual outcome: Quality of life: Role emotional at 6 months; Group 1: mean 27.7 (SD 47.5); n=25, Group 2: mean 2.6 (SD 40.8); n=32; SF-36: Role-emotional 0-100
Top=High is good outcome

Risk of bias: All domain - High, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - High, Measurement - Low, Crossover - Low,
Subgroups - Low, Other 1 - Low; Indirectness of outcome: No indirectness; Baseline details: Baseline general health scores not reported; Group 1 Number missing: 10,
Reason: disease progression. hvoerthvroidism. need to use drug or disease. no adherence: Groun 2 Number missing: 4. Reason: disease brogression. need to used drug
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or disease, no adherence

- Actual outcome: Quality of life: Mental health at 6 months; Group 1: mean 0.2 (SD 28.2); n=25, Group 2: mean 5.6 (SD 22.1); n=32

Risk of bias: All domain - High, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - High, Measurement - Low, Crossover - Low,
Subgroups - Low, Other 1 - Low; Indirectness of outcome: No indirectness; Baseline details: Baseline general health scores not reported; Group 1 Number missing: 10,
Reason: disease progression, hyperthyroidism, need to use drug or disease, no adherence; Group 2 Number missing: 4, Reason: disease progression, need to used drug
or disease, no adherence

- Actual outcome: Quality of life: Vitality at 6 months; Group 1: mean -2.3 (SD 22.9); n=25, Group 2: mean 0.2 (SD 21.1); n=32; SF-36-Vitality 0-100 Top=High is good
outcome

Risk of bias: All domain - High, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - High, Measurement - Low, Crossover - Low,
Subgroups - Low, Other 1 - Low; Indirectness of outcome: No indirectness; Baseline details: Baseline general health scores not reported; Group 1 Number missing: 10,
Reason: disease progression, hyperthyroidism, need to use drug or disease, no adherence; Group 2 Number missing: 4, Reason: disease progression, need to used drug
or disease, no adherence

- Actual outcome: Quality of life: Bodily pain at 6 months; Group 1: mean 19.7 (SD 15.2); n=25, Group 2: mean -4.6 (SD 16.9); n=32; Sf-36- Bodily pain 0-100 Top=High is
good outcome

Risk of bias: All domain - High, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - High, Measurement - Low, Crossover - Low,
Subgroups - Low, Other 1 - Low; Indirectness of outcome: No indirectness; Baseline details: Baseline general health scores not reported; Group 1 Number missing: 10,
Reason: disease progression, hyperthyroidism, need to use drug or disease, no adherence; Group 2 Number missing: 4, Reason: disease progression, need to used drug
or disease, no adherence

Protocol outcome 2: Depression

- Actual outcome: Depressive symptoms at 6 months; Group 1: mean -2.4 (SD 5.8); n=25, Group 2: mean -2.1 (SD 4.8); n=32; Beck Depression Inventory (BDI) 0-63
Top=High is poor outcome

Risk of bias: All domain - High, Selection - Very high, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Subgroups - Low, Other 1 - Low; Indirectness of outcome: Serious indirectness, Comments: Continuous analysis; Baseline details: Baseline scores not reported; Group 1
Number missing: 10, Reason: disease progression, hyperthyroidism, need to use drug or disease, no adherence; Group 2 Number missing: 4, Reason: disease
progression, need to used drug or disease, no adherence

Protocol outcomes not reported by the study Mortality ; Ischaemic heart disease ; Heart failure ; Arrhythmia ; Osteoporosis ; Impaired cognitive function ;
Experience of care ; Healthcare contacts ; Symptom scores ; Growth ; TSH suppression
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Study

Study type

Number of studies (number of participants)
Countries and setting

Line of therapy

Duration of study

Method of assessment of guideline condition
Stratum

Subgroup analysis within study

Inclusion criteria

Exclusion criteria

Recruitment/selection of patients
Age, gender and ethnicity
Further population details
Indirectness of population

Interventions

Funding

Stott 20174

RCT (Patient randomised; Parallel)

1 (n=737)

Conducted in Netherlands, Switzerland, United Kingdom; Setting: multiple centres
Unclear

Intervention + follow up: 12 months

Method of assessment /diagnosis not stated

Overall

Not applicable

Age 65 years or more, persistent subclinical hypothyroidism defined as TSH 4.60-19.99 mlU/L, measured on at least two
occasions that were 3 months to 3 years apart, F-T4 within reference range,

current prescription of levothyroxine, antithyroid drugs, amiodarone, or lithium; thyroid surgery or receipt of
radioactive iodine within the previous 12 months; dementia; hospitalization for a major illness; elective surgery within
previous 4 weeks; an acute coronary heart syndrome within the previous 4 weeks); and terminal illness.

identified from clinical laboratory and general practice databases

Age - Mean (SD): 74.4 (6.3). Gender (M:F): 341/396. Ethnicity: 98% white

No indirectness

(n=368) Intervention 1: T4 only - T4 - high dose start. 50 ug daily (or 25 if body weight <50 kg or known coronary heart
disease), adjusted for goal TSH (0.40-4.59 mlU/L). Duration 12 months. Concurrent medication/care: not specified.
Indirectness: No indirectness

Further details: 1. T4 dosing: 2. T4 formulations:

(n=369) Intervention 2: Placebo. mock adjustment. Duration 12 months. Concurrent medication/care: not specified.

Indirectness: No indirectness
Further details: 1. T4 dosing: 2. T4 formulations:

Academic or government funding (European Union FP7)
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RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: T4 - HIGH DOSE START versus PLACEBO

Protocol outcome 1: Quality of life

- Actual outcome for Treatment naive/general population: health-related quality of life (EQ VAS) at 12 months; Group 1: mean 77.3 (SD 15.6); n=318, Group 2: mean
77.4 (SD 13.7); n=320

Risk of bias: All domain - Low, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Subgroups - Low, Other 1 - High, Comments - ; Indirectness of outcome: No indirectness ; Group 1 Number missing: 17, Reason: Not specified; Group 2 Number missing:
14, Reason: Not specified

- Actual outcome for Treatment naive/general population: health-related quality of life (EQ-5D) at 12 months; Group 1: mean 0.833 (SD 0.212); n=318, Group 2: mean
0.853 (SD 0.191); n=320; EQ-5D 0.59-1 Top=High is good outcome

Risk of bias: All domain - Low, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Subgroups - Low, Other 1 - High, Comments - ; Indirectness of outcome: No indirectness ; Group 1 Number missing: 17, Reason: Not specified; Group 2 Number missing:
14, Reason: Not specified

Protocol outcome 2: Symptom scores

- Actual outcome for Treatment naive/general population: Hypothyroid symptom scores at 12 months; Group 1: mean 16.6 (SD 16.9); n=318, Group 2: mean 16.7 (SD
17.5); n=320; Thyroid related quality of life patient reported outcome measure (ThyPRO) hypothyroid symptoms score 0-100 Top=High is poor outcome

Risk of bias: All domain - Low, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Subgroups - Low, Other 1 - High; Indirectness of outcome: No indirectness ; Baseline details: Not substantial difference in scores at baseline; Group 1 Number missing:
17, Reason: Not specified; Group 2 Number missing: 14, Reason: Not specified

- Actual outcome for Treatment naive/general population: Hyperthyroid symptoms scores at 12 months; Group 1: mean 10.5 (SD 10.8); n=318, Group 2: mean 10.3 (SD
11.3); n=320; ThyPRO Hyperthyroid Symptoms 0-100 Top=High is poor outcome; Comments: minimum clinically important difference estimated as 9 points

Risk of bias: All domain - Low, Selection - Low, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Subgroups - Low, Other 1 - High; Indirectness of outcome: No indirectness ; Baseline details: Not substantial difference in scores at baseline; Group 1 Number missing:
17, Reason: Not specified; Group 2 Number missing: 14, Reason: Not specified

Protocol outcomes not reported by the study Mortality ; Ischaemic heart disease ; Heart failure ; Arrhythmia ; Osteoporosis ; Impaired cognitive function ;
Depression ; Experience of care ; Healthcare contacts ; Growth ; TSH suppression
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Thyroid Disease: FINAL
Forest plots

Appendix E: Forest plots

Subclinical hypothyroidism — T4 vs placebo in Adults

Figure 3: Quality of life: hypothyroid dependent (T-QoL, -3 to 1, high = good, at 12

months)
T4 Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Razvi 2007 =11 1 100 -1.2 089 100 1000% 010F0.16, 0.36]
Total (95% CI) 100 100 100.0% 0.10 [-0.16, 0.36]

Heterogeneity: Mot applicable

Testfor overall effect Z= 0.74 (F = 0.46) 1 05 0 0.5

Favours Placebo Favours T4

Figure 4: Quality of life: general health (SF-36, 0-100, high=good, at 6 months)

T4 Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Reuters 2012 6.5 13.2 25 74 183 32 100.0% -0.90[-9.08, 7.28]
Total (95% CI) 25 32 100.0% -0.90 [-9.08, 7.28]

100 -50 0 50 100
Favours Placebo Favours T4

Heterogeneity: Not applicable
Test for overall effect: Z = 0.22 (P = 0.83)

Figure 5: Quality ofllfe physical functioning (SF-36, 0-100, high=good, at 6 months)

Placebo Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Reuters 2012 3.7 17.2 25 19 216 32 100.0% 1.80[-8.27, 11.87]
Total (95% CI) 25 32 100.0% 1.80 [-8.27, 11.87]
Heterogeneity: Not applicable "0 20 ) 50 100

Test for overall effect: Z=0.35 (P = 0.73) Favours Placebo Favours T4

Figure 6: Quality of Ilfe role-physical (SF-36, 0-100, high=good, at 6 months)

Placebo Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Reuters 2012 221 475 25 -8 35.1 32 100.0% 30.10[7.86, 52.34]
Total (95% ClI) 25 32 100.0% 30.10 [7.86, 52.34] i
Heterogeneity: Not applicable Hoo 20 S P 100

Test for overall effect: Z = 2.65 (P = 0.008) Favours Placebo Favours T4

Figure 7: Quality of life: social functioning (SF-36, 0-100, high=good, at 6 months)

T4 Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Reuters 2012 1.3 244 25 0.3 33.1 32 100.0% 1.00[-13.93, 15.93]
Total (95% Cl) 25 32 100.0% 1.00[-13.93, 15.93]

Heterogeneity: Not applicable

Test for overall effect: Z = 0.13 (P = 0.90) -100 -50 0 50 100

Favours Placebo Favours T4

© NICE 2019. All rights reserved. Subject to Notice of rights.
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Thyroid Disease: FINAL
Forest plots

Figure 8: Quality of I|fe role-emotional (SF-36, 0-100, high=good, at 6 months)

Placebo Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% ClI 1V, Fixed, 95% CI
Reuters 2012 277 475 25 26 408 32 100.0% 25.10[1.72, 48.48]
Total (95% Cl) 25 32 100.0% 25.10 [1.72, 48.48] i
Heterogeneity: Not applicable t t t {
Test for overall effect: Z = 2.10 (P = 0.04) -100 Favt_35u?s Placebo 0 Favours TfO 100
Figure 9: Quality of Ilfe mental health (SF-36, 0-100, high=good, at 6 months)
Placebo Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Reuters 2012 0.2 282 25 56 221 32 100.0% -5.40[-18.85, 8.05]
Total (95% Cl) 25 32 100.0% -5.40 [-18.85, 8.05]
Heterogeneity: Not applicable F . 1 y {
Test for overall effect: Z=0.79 (P = 0.43) 100 Favosu?s Placebo 0 Favours Tfo 100
Figure 10: Quality of life: vitality (SF-36, 0-100, high=good, at 6 months)
Placebo Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Reuters 2012 2.3 229 25 0.2 211 32 100.0% -2.50[-14.08, 9.08]
Total (95% CI) 25 32 100.0% -2.50 [-14.08, 9.08]
Heterogeneity: Not applicable t t 1 t {
Test for overall effect: Z = 0.42 (P = 0.67) -100 Favg)suors Placebo 0 Favours T450 100
Figure 11: Quality of life: bodily pain (SF-36, 0-100, high=good, at 6 months)
Placebo Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
Reuters 2012 19.7 15.2 25 -46 169 32 100.0% 24.30[15.95, 32.65]
Total (95% Cl) 25 32 100.0% 24.30 [15.95, 32.65] <&
Heterogeneity: Not applicable t t t {
Test for overall effect: Z = 5.70 (P < 0.00001) 100 Favﬁs Placebo OFavourS Tfo 100
Figure 12: Depression (BDI, 0-63, high=poor, at 3-6 months)
T4 Placebo Mean Difference Mean Difference
Study or Subgroup  Mean 5D Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
ajafi 2014 12.37 10,01 30 11.86 1071 30 224%  051[4.74 576
Reutars 2012 -24 a8 8 -2 4.8 32 TTE% -030[312 257
Total {95% Cl) 55 62 100.0% -0.12[-2.60, 2.36]
ity: Chi== = = CE= t t 1 } t
Heterageneity: Chi*= 007, df=1 {F=0.79); F=0% 20 5 b 25 a0

Testfor overall effect Z=009 (P =093

© NICE 2019. All rights rese

rved. Subject to Notice of rights.
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Thyroid Disease: FINAL
Forest plots

Figure 13: HypotherId symptoms (Multiple scales, high=poor, at 6-12 months)

Placebo Std. Mean Difference

Std. Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI

Kong 2002 26 14 20 25 14 15 35.3% 0.07 [-0.60, 0.74]

Meier 2001 1.5 1.1 31 16 1.13 32 64.7% -0.09 [-0.58, 0.41]

Total (95% CI) 51 47 100.0% -0.03 [-0.43, 0.37]

Heterogeneity: Chiz = 0.14, df =1 (P = 0.71); 2= 0% i‘ 42 (-) é i

Test for overall effect: Z=0.16 (P = 0.87) Favours T4 Favours Placebo
Figure 14: TSH suppression (> reference, at 3 months)

T4 Placebo Peto Odds Ratio Peto Odds Ratio

Study or Subgroup  Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI

Najafi 2015 0 30 0 30 Not estimable

Razvi 2007 10 100 0 100 100.0%  8.12[2.28, 28.89] —l—

Total (95% CI) 130 130 100.0% 8.12 [2.28, 28.89] —al—

Total events 10 0

Heterogeneity: Not applicable b.01 011 1-0 100-

Test for overall effect: Z = 3.24 (P = 0.001) Favours T4 Favours Placebo

E.2 Subclinical hypothyroidism - T4 vs placebo for older adults

Figure 15: Quality of I|fe (EQ-5D, -0.59-1, high=good, at 12 months)

Placebo Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Stott 2017 0.833 0.212 318 0.853 0.191 320 100.0% -0.02[-0.05, 0.01]

Total (95% Cl) 318 320 100.0% -0.02[-0.05, 0.01]

t
0.5
Favours Placebo Favours T4

Heterogeneity: Not applicable i -0= 5 s
Test for overall effect: Z=1.25 (P = 0.21) .

Figure 16: Quality of life (EQ VAS, 0-100, high=good, at 12 months)

Placebo Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Stott 2017 773 156 318 77.4 13.7 320 100.0% -0.10[-2.38,2.18]
Total (95% CI) 318 320 100.0% -0.10 [-2.38, 2.18]

-50 0 50 100
Favours Placebo Favours T4

Heterogeneity: Not applicable
Test for overall effect: Z=0.09 (P = 0.93)

100

Figure 17: Hypothyr0|d symptoms (ThyPRO, 0-100, high=poor, at 12 months)

Placebo Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
Stott 2017 166 169 318 16.7 175 320 100.0% -0.10[-2.77,2.57]
Total (95% CI) 318 320 100.0% -0.10 [-2.77, 2.57]

40 5 0 5 10
Favours T4 Favours Placebo

Heterogeneity: Not applicable
Test for overall effect: Z = 0.07 (P = 0.94)
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Figure 18: Hyperthyr0|d symptoms (Thy-PRO, 0-100, high= poor, at 12 months)

Placebo Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Stott 2017 10.5 108 318 10.3 11.3 320 100.0% 0.20[-1.52, 1.92]
Total (95% CI) 318 320 100.0% 0.20 [-1.52, 1.92]
Heterogeneity: Not applicable 10 5 ) : 10

Test for overall effect: Z = 0.23 (P = 0.82) Favours T4 Favours Placebo
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Appendi

X F:

GRADE tables

Table 8: Clinical evidence profile: T4 versus placebo in adults

Quality assessment No of patients Effect
Quality |Importance
No of . . . . . - Other Relative
studies Design Risk of bias| Inconsistency Indirectness Imprecision T Ty S T4 [Placebo (95% Cl) Absolute

QoL : Hypothyroid-dependent (follow-up 12 months; measured with: T-QoL; range of scores: -3-1; Better indicated by higher values)

1 randomised [serious? no serious no serious no serious none 100 100 - MD 0.1 higher (0.16 BDDO CRITICAL
trials inconsistency indirectness imprecision lower to 0.36 higher) |[MODERATE]

QoL: General health (follow-up 6 months; measured with: SF-36; range of scores: 0-100; Better indicated by higher values)

1 randomised [serious? no serious no serious very serious’ none 25 32 - MD 0.9 lower (9.08 @000 CRITICAL
trials inconsistency indirectness lower to 7.28 higher) |VERY LOW

QoL: Physical functioning (follow-up 6 months; measured with: SF-36; range of scores: 0-100; Better indicated by higher values)

1 randomised [serious? no serious no serious very serious’ none 25 32 - MD 1.8 higher (8.27 @000 CRITICAL
trials inconsistency indirectness lower to 11.87 higher) |VERY LOW

QoL: Role-physical (follow-up 6 months; measured with: SF-36; range of scores: 0-100; Better indicated by higher values)

1 randomised [serious? no serious no serious no serious none 25 32 - MD 30.1 higher (7.86 to| @®®®0 CRITICAL
trials inconsistency indirectness imprecision’ 52.34 higher) MODERATE

QoL: Social functioning (follow-up 6 months; measured with: SF-36; range of scores: 0-100; Better indicated by higher values)

1 randomised |serious? no serious no serious very serious’  |none 25 32 - MD 1 higher (13.93 @000 CRITICAL
trials inconsistency indirectness lower to 15.93 higher) |VERY LOW

QoL: Role-emotional (follow-up 6 months; measured with: SF-36; range of scores: 0-100; Better indicated by higher values)

1 randomised [serious? no serious no serious serious’ none 25 32 - MD 25.1 higher (1.72to| @®00 CRITICAL
trials inconsistency indirectness 48.48 higher)

wsiploJAyiodAy |ealulogns Jo juswabeue|
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| | [ | Low

QoL : Mental health (follow-up 6 months; measured with: SF-36; range of scores: 0-100; Better indicated by higher values)

1 randomised [serious? no serious no serious very serious’ none 25 32 - MD 5.4 lower (18.85 @000 CRITICAL
trials inconsistency indirectness lower to 8.05 higher) |VERY LOW

QolL: Vitality (follow-up 3-6 months; measured with: SF-36; range of scores: 0-100; Better indicated by higher values)

1 randomised [serious? no serious no serious very serious’ none 25 32 - MD 2.5 lower (14.08 @000 CRITICAL
trials inconsistency indirectness lower to 9.08 higher) [VERY LOW

QoL: Bodily pain (follow-up 6 months; measured with: SF-36; range of scores: 0-100; Better indicated by higher values

1 randomised [serious? no serious no serious no serious none 25 32 - MD 24.3 higher (15.95 D@DDO CRITICAL
trials inconsistency indirectness imprecision’ to 32.65 higher) MODERATE

Depression (follow-up 3-6 months; measured with: BDI (final values & change scores); range of scores: 0-63; Better indicated by lower values)

2 randomised [serious? no serious no serious no serious none 55 62 - MD 0.12 lower (2.6 @®®0 |IMPORTANT
trials inconsistency indirectness imprecision lower to 2.36 higher) |MODERATE|

Hypothyroid symptoms (follow-up 6-12 months; measured with: Zulewski, signs and symptoms of hypothyroidism; Multiple scales; Better indicated by lower values)

2 randomised [no serious |no serious no serious no serious none 51 47 - SMD 0.03 lower (0.43 @®d® [IMPORTANT]
trials risk of bias |inconsistency indirectness imprecision lower to 0.37 higher) HIGH

TSH suppression (<0.4 mIU/L) (follow-up 3 months; assessed with: cases)

2 randomised |serious? no serious no serious very serious’  |none 10/130] 0% |OR 8.12(2.28|80 more per 1000 (from| @&000 [IMPORTANT]
trials inconsistency indirectness (7.7%) to 28.89) 0.03 moreto 0.13  |VERY LOW

more)®

" Downgraded by 1 increment if the majority of the evidence was at high risk of bias, and downgraded by 2 increments if the majority of the evidence was at very high risk of bias
2 Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if the confidence interval crossed both MIDs
3 zero events in both arms of one study and one arm of one study
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Table 9: Clinical evidence profile: T4 versus placebo in older adults

Quality assessment No of patients Effect
Quality |Importance
. Relative
NS ?f Design Risk of bias| Inconsistency Indirectness Imprecision _Other_ T4 PEEHED I (95% Absolute
studies considerations older adults cl)

QoL (follow-up 12 months; measured with: EQ-5D; range of scores: -0.59-1; Better indicated by higher values)

1 randomised [no serious  |no serious no serious serious’ none 318 320 - MD 0.02 lower (0.05 OO®0 CRITICAL
trials risk of bias  |inconsistency indirectness lower to 0.01 higher) [MODERATE

QoL (follow-up 12 months; measured with: EQ VAS; range of scores: 0-100; Better indicated by higher values)

1 randomised [no serious  |no serious no serious no serious none 318 320 - MD 0.1 lower (2.38 DODD CRITICAL
trials risk of bias  |inconsistency indirectness imprecision lower to 2.18 higher) HIGH

Hypothyroid symptoms (follow-up 12 months; measured with: ThyPRO-hypothyroidism; range of scores: 0-100; Better indicated by lower values)

1 randomised [no serious  |no serious no serious no serious none 318 320 - MD 0.1 lower (2.77 @®d® [IMPORTANT]
trials risk of bias  [inconsistency indirectness imprecision lower to 2.57 higher) HIGH

Hypethyroid symptoms (follow-up 12 months; measured with: ThyPRO hyperthyroidism; range of scores: 0-100; Better indicated by lower values)

1 randomised |no serious  |no serious no serious no serious none 318 320 - MD 0.2 higher (1.52 ®®®® [IMPORTANT]
trials risk of bias  |inconsistency indirectness imprecision lower to 1.92 higher) HIGH

" Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if the confidence interval crossed both MIDs
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Appendix G: Health economic evidence

selection

Figure 2: Flow chart of health economic study selection for the guideline

Records identified through database

searching, n=2689

n=0

Additional records identified through other sources:

A

\ 4

Records screened in 15t sift, n=2689

\ 4

\ 4

Records excluded* in 15t sift, n.=2620

in 2" sift, n=69

Full-text papers assessed for eligibility

\ 4

\ 4

7
Full-text papers assessed for

applicability and quality of
methodology, n=4

\

Papers excluded* in 2™ sift, n=65

A 4

ﬂapers included, n=2 (0 \

studies)

¢ Information: n=0

e TFTs: n=0

o Indication for testing: n=0

e Imaging for FNA n=0

o FNA+US n=1

o Antibodies Hypo: n=0

o Antibodies Hyper: n=0

e Enlargement mang: n=0

o Hypothyroidism mang: n=0

o Thyrotoxicosis ATDs n=0

o Thyrotoxicosis surgery n=0

o Thyrotoxicosis RAI n=0

o Thyrotoxicosis 3 modalities
and RAI safety n=1

e SCH n=0

e SCT n=0

(Monitoring n=0 /

A 4

\ 4

ﬂapers selectively excluded,\

n=2 (0 studies)

e Information: n=0

e TFT: n=0

e Indication for testing: n=0

¢ Imaging for FNA n=0

e FNAB+US n=1

¢ Antibodies Hypo: n=0

¢ Antibodies Hyper: n=0

e Enlargement mang: n=0

¢ Hypothyroidism mang: n=0

e Thyrotoxicosis ATDs n=0

¢ Thyrotoxicosis surgery n=0

¢ Thyrotoxicosis RAI n=0

¢ Thyrotoxicosis 3 modalities
and RAI safety n=1

e SCH n=0

e SCT n=0

(Monitoring n=0 /

ﬁapers excluded, n=0 (0 \

studies)

e Information: n=0

e TFT: n=0

e Indication for testing: n=0

e Imaging for FNA n=0

e FNABzUS n=0

¢ Antibodies Hypo: n=0

¢ Antibodies Hyper: n=0

¢ Enlargement mang: n=0

o Hypothyroidism mang: n=0

o Thyrotoxicosis ATDs n=0

e Thyrotoxicosis surgery n=0

o Thyrotoxicosis RAI n=0

o Thyrotoxicosis 3 modalities
and RAI safety n=0

e SCH n=0

* SCT n=0

(Monitoring n=0 )

* Non-relevant population, intervention, comparison, design or setting; non-English language
TFT; thyroid function test, FNA; fine-needle aspiration, US; ultrasound, RAIl; radioactive iodine, ATDs; antithyroid
drugs, Mang; management, SCH; Subclinical hypothyroidism, SCT; Subclinical thyrotoxicosis.
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Appendix H: Health economic evidence tables

None
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Appendix I: Health economic analysis

None
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Appendix J: Excluded studies

Excluded clinical studies

Table 10: Studies excluded from the clinical review

Study

Abreu 20171
Aghili 20122
Akintola 20158
Angermayr 20044
Appelhof 2005°
Cabral 20117
Caraccio 20028
Caraccio 2005°
Cassio 20031°
Cerbone 2016

Cooper 198412
Fadeyev 200613
Feller 20184
Ineck 200315
Igbal 200616
Jorde 200618
Koroglu 201220
Li 20162
Mainenti 200922
Martins 201123
Monzani 200126
Monzani 200425
Nagasaki 2009%7
Ng 200930
Nystrom 198831
Parle 201032
Pollock 200133
Ross 199336
Ruggeri 201737
Segna 20173

Shatynska-mytsyk 20163°

Sun 20174
Taylor 201442

Teixeira 200843
Valizadeh 200944
Wasniewska 201246
Yazici 200447

Exclusion reason

References checked

No usable outcomes

Systematic review-references checked
Not review population

Not review population

No usable outcomes

No usable outcomes

No usable outcomes

Less than minimum duration

Inappropriate comparison. Incorrect interventions. No usable
outcomes. inappropriate control group

No usable outcomes matching protocol

no usable outcomes matching protocol

SR, references checked

SR, references checked

No usable outcomes

No usable outcomes

No usable outcomes

References checked

Incorrect interventions. Inappropriate comparison. No placebo
No usable outcomes matching protocol

No usable outcomes

No usable outcome matching protocol

No usable outcomes

Not review population. References checked

No usable outcomes matching protocol

No usable outcomes

Not review population

No usable outcomes matching protocol. No control group
References checked

Systematic review: study designs inappropriate. Inappropriate
comparison. Incorrect interventions

Non-randomised controlled study

Systematic review: study designs inappropriate. References
checked

Supplementation study in iodine deficient country. References
checked

no usable outcomes matching protocol

Not review population

Incorrect interventions. no usable outcomes matching protocol
No usable outcomes
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Yetmis 201148 Not in English
Zhao 201640 No usable outcomes
Zhao 201750 References checked
Zhu 201251 Not in English

Excluded health economic studies

None
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Appendix K: Research recommendations
K.1

Research question: What is the clinical and cost
effectiveness of levothyroxine for people under 65 with
symptomatic subclinical hypothyroidism?

Why this is important:

Subclinical hypothyroidism (SCH) is a common biochemical abnormality that affects around
1% of people less than 70 years of age, rising to 6% in people in 80s. It is frequently
transient and most people are asymptomatic. Large observational population surveys show
that SCH is associated with increased vascular events, heart failure and mortality in younger
individuals (50-70 age range). This may be because of a combination of dyslipidaemia
caused by mild hypothyroidism and direct deficiency of thyroid hormone action on the
myocardium. No randomised study of sufficient follow-up has been carried out that
addressed the issue of long-term health outcomes in SCH. One high profile, randomised
controlled trial studying the effect of sub therapeutic doses of levothyroxine (25 and 50mcg/d)
in a largely asymptomatic group of older adults with SCH, on health-related QoL and
symptoms at 12 months showed no clinically important benefit or harm from a low-dose of
levothyroxine.

What remains unknown is whether symptomatic individuals with SCH aged <65 years could
benefit from regular ‘replacement’ doses of levothyroxine both in terms of improvement in
symptoms/QoL and of long-term cardiovascular events. Given the prevalence of SCH in
women, it could be a major and entirely reversible cardiac risk factor but this idea remains
essentially untested.

Criteria for selecting high-priority research recommendations:

Population: Adults 50-70 years of age with persistent symptomatic SCH,
defined as TSH >5.0mlU/I, normal FT4.

Intervention(s): Levothyroxine ~1.0mcg/Kg/day; short duration-(?1yr) for
Qol, 5yrs for major adverse cardiac events (MACE).

Comparison: Placebo

Outcome(s): symptoms, QoL (ThyPRO), MACE

A clinical trial would determine the effectiveness of treatment with
therapeutic doses of levothyroxine for individuals aged 50-70 years. This
could lead to improved treatment outcomes while minimising long-term
cardiovascular risks and mortality at a very small cost.

This will address the lack of sufficient evidence to guide the management
of symptomatic people with SCH using levothyroxine.

Evidence of the effect of levothyroxine in people with SCH younger than
65 / 50-70 years of age would ensure clinically and cost effective
treatment for those people.

There is a potential to improve CV event rates and mortality, which are
national priorities

Current evidence-base is limited to a single high profile study of limited
follow-up which used a low dose of levothyroxine and looked for
improvement in symptoms in a largely asymptomatic population
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This disease is over-represented in women

Randomised, double blind placebo-controlled study of levothyroxine ~1.0
mcg/kg/d in people aged 50-70 years with persistent SCH for 3 months, 5
years intervention with MACE as the primary outcome

This would be an expensive study but a national ‘randomisation, mail-out
tablets for 5yrs, body count’ approach through NHSCR would be feasible

Our experience is that GPs frequently do measure TFTs and the current
evidence-base leads to uncertainty and heterogeneous practice. This was
suggested to NIHR back in ~2009 when BTA was asked for research
suggestions but a multicentre application led by Cardiff was not funded
largely due to costs >£6M

High. The guidelines are unable to provide clear recommendations for
levothyroxine treatment for symptomatic people with SCH due to a lack of
sufficient evidence. A well-executed randomised study could inform future
updates.

K.2 Research question: What is the clinical and cost
effectiveness of selenium for people with subclinical
hypothyroidism?

Why this is important:

Subclinical hypothyroidism (SCH) is a biochemical abnormality that affects around 1% of
people less than 70 years of age and 6% of people at 80 years. It is frequently transient and
most people are asymptomatic. Large observational population surveys show that SCH is
associated with increased vascular events, heart failure and mortality in individuals aged 50-
70 years. This may be because of a combination of dyslipidaemia caused by mild
hypothyroidism and direct deficiency of thyroid hormone action on the myocardium. SCH has
furthermore been associated with increased all-cause and cardiovascular mortality.

Public interest regarding selenium supplementation for SCH was expressed at the scoping
stage of this guideline. The metabolism of thyroid hormones isinfluenced by micronutrients
such as selenium. Existing studies have examined the effect of micronutrient
supplementation on the concentration of thyroid hormones, and observational evidence
suggests a positive association. However, data from randomized controlled trials have failed
to confirm this relationship.

Within the development of the present guideline, no evidence supporting selenium as a
treatment modality for SCH was identified. There remains uncertainty regarding the efficacy
and effectiveness of selenium supplementation as a treatment, although public interest
remains high. There is therefore a need for a high quality trial to examine its clinical and cost
effectiveness for the treatment of SCH.

Criteria for selecting high-priority research recommendations:

Population: People with subclinical hypothyroidism
Intervention:selenium

Comparison: treatment with levothyroxine/ no treatment (placebo)

Outcome(s): mortality, quality of life, adverse events (including
cardiovascular, osteoporosis, impaired cognitive function) depression,
hypothyroid/hyperthyroid symptoms, growth, TSH suppression

© NICE 2019. All rights reserved. Subject to Notice of rights.
66



Thyroid Disease: FINAL
Research recommendations

If selenium provides clinically important benefits for people with SCH at a
reasonable cost then it may be an important therapeutic modality to
enhance clinical outcomes in this patient group that remains largely
untreated.

This will address the lack of evidence to guide the management of people
with SCH using selenium and guide future guideline development.

Evidence of the clinical and cost effectiveness of selenium for SCH would
support its delivery as medicine for SCH ensuring the effective treatment
of people with this condition.

Considering the association of SCH with increased CV events, heart
failure and mortality, identifying the effectiveness of the examined
treatments provides the potential to improve CV event rates and mortality
which are national priorities.

There are currently no high quality studies supporting the effectiveness of
selenium in treating people with SCH to support the development of
recommendations for their use.

There are no equality issues

Randomised, double blind placebo-controlled trial of selenium
supplementation (3 months minimum duration) with long-term follow-up in
people with SCH and a corresponding health economic analysis.

High interest of patients with SCH in the effectiveness of selenium as
treatment is likely to ensure the identification of an adequate sample to
enable the study.

Selenium is widely available on the market in the form of dietary
supplements and can be obtained without prescription.

Low. The research is of interest to patients with SCH and will target the
existing lack of evidence for selenium for the treatment of SCH. However
existing evidence suggests treatment of SCH in general, with conventional
treatments like levothyroxine, does not result in clinically important
benefits for most people.

K.3 Research question: What is the clinical and cost
effectiveness of iodine for people with subclinical
hypothyroidism?

Why this is important:

Subclinical hypothyroidism (SCH) is a biochemical abnormality that affects around 1% of
people less than 70 years of age and 6% of people at 80 years. It is frequently transient and
most people are asymptomatic. Large observational population surveys show that SCH is
associated with increased vascular events, heart failure and mortality in individuals aged 50-
70 years. This may be because of a combination of dyslipidaemia caused by mild
hypothyroidism and direct deficiency of thyroid hormone action on the myocardium. SCH has
furthermore been associated with increased all-cause and cardiovascular mortality.

Public interest regarding iodine supplementation for SCH was expressed at the scoping
stage of this guideline. The metabolism of thyroid hormones requires iodine as key
component. Existing studies have examined the effect of iodine status and the concentration
of thyroid hormones, and observational evidence suggests a positive association. However,
data from randomized controlled trials have failed to confirm this relationship.
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Within the development of the present guideline, no evidence supporting iodine as a
treatment modality for SCH was identified. There remains uncertainty regarding the efficacy
and effectiveness of iodine supplementation as treatment, although public interest remains
high. There is therefore a need for a high quality trial to examine its clinical and cost
effectiveness for the treatment of SCH.

Criteria for selecting high-priority research recommendations:

Population: People with subclinical hypothyroidism

Intervention: iodine

Comparison: treatment with levothyroxine/ no treatment (placebo)
Outcome(s): mortality, quality of life, adverse events (including

cardiovascular, osteoporosis, impaired cognitive function) depression,
hypothyroid/hyperthyroid symptoms, growth, TSH suppression

If iodine provides clinically important benefits for people with SCH at a
reasonable cost then it may be an important therapeutic modality to
enhance clinical outcomes in this patient group that remains largely
untreated.

This will address the lack of evidence to guide the management of people
with SCH using iodine and guide future guideline development.

Evidence of the clinical and cost effectiveness of iodine for SCH would
support its delivery as medicine for SCH ensuring the effective treatment
of people with this condition.

Considering the association of SCH with increased CV events, heart
failure and mortality, identifying the effectiveness of the examined
treatment provides the potential to improve CV event rates and mortality
which are national priorities.

There are currently no high quality studies supporting the effectiveness of
iodine in treating people with SCH to support the development of
recommendations for their use.

There are no equality issues

Randomised, double blind placebo-controlled trial of iodine
supplementation (3 months minimum duration) with long-term follow-up in
people with SCH and a corresponding health economic analysis.

High interest of patients with SCH in the effectiveness of iodine as
treatment is likely to ensure the identification of an adequate sample to
enable the study.

lodine is widely available on the market in the form of dietary supplements
and can be obtained without prescription.

Low. The research is of interest to patients with SCH and will target the
existing lack of evidence for iodine for the treatment of SCH. However
existing evidence suggests treatment of SCH in general, with conventional
treatments like levothyroxine, does not result in clinically important
benefits for most people.
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