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Disclaimer
The recommendations in this guideline represent the view of NICE, arrived at after careful
consideration of the evidence available. When exercising their judgement, professionals are
expected to take this guideline fully into account, alongside the individual needs, preferences
and values of their patients or service users. The recommendations in this guideline are not
mandatory and the guideline does not override the responsibility of healthcare professionals
to make decisions appropriate to the circumstances of the individual patient, in consultation
with the patient and, where appropriate, their carer or guardian.
Local commissioners and providers have a responsibility to enable the guideline to be
applied when individual health professionals and their patients or service users wish to use it.
They should do so in the context of local and national priorities for funding and developing
services, and in light of their duties to have due regard to the need to eliminate unlawful
discrimination, to advance equality of opportunity and to reduce health inequalities. Nothing
in this guideline should be interpreted in a way that would be inconsistent with compliance
with those duties.
NICE guidelines cover health and care in England. Decisions on how they apply in other UK
countries are made by ministers in the Welsh Government, Scottish Government, and
Northern Ireland Executive. All NICE guidance is subject to regular review and may be
updated or withdrawn.
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1 Management of thyrotoxicosis:
pharmacological options
1.1

Review question: When anti-thyroid drugs are used, what
is the most clinically and cost-effective way of using these
drugs to treat thyrotoxicosis (for example choice of drugs,
different treatment regimens)?

1.2

Introduction
Antithyroid drugs belong to the class of thionamides and have been in use to treat
thyrotoxicosis since the 1940s. They inhibit the action of thyroperoxidase which is involved in
the synthesis of thyroid hormones thereby blocking the thyroid gland and also may have
direct and indirect effects on the immune system. The two main drugs used in the UK are
carbimazole (its active component being methimazole) and propylthiouracil. Most patients
with thyrotoxicosis associated with hyperthyroidism are started on antithyroid drugs to get
control of the disease and in patients with Graves’ disease a prolonged course (usually a
minimum of 12 months) may be given to try and induce remission of the disease.
Both carbimazole and propylthiouracil may have minor side effects in up to 5% of people
using these medications. These adverse effects include cutaneous allergic reactions,
arthralgias and gastro-intestinal upset. Severe side-effects are rare but include
agranulocytosis in 0.2-0.5% of patients and may occur with both drugs. Propylthiouracil has
been linked to hepatotoxicity and vasculitis and is therefore less commonly used first line,
whereas carbimazole is associated with an increased risk of teratogenicity and pancreatitis.
Antithyroid drugs may be used in a titration regimen where a relatively high dose is started
and the dose is gradually reduced over the next weeks to months depending on the
response to treatment. Alternatively, a block and replace regime may be used where high
doses of antithyroid drugs are continued and levothyroxine is added to maintain biochemical
euthyroidism.
This review will focus on the optimal duration of a course of antithyroid drugs, the choice of
medication and the regimen to be used in order to achieve lasting remission of thyrotoxicosis
and to avoid adverse events.

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 thyrotoxicosis (TSH below normal reference ranges, free
T3/T4 above normal reference range)

Interventions

• Carbimazole/methimazole vs propylthiouracil
• Block and replace vs titration regimen
• 6-<12 months vs 12-18 months vs >18 months

Comparisons

Comparisons between modalities

Outcomes

Critical
• Mortality (dichotomous, ≥1 year)
• Quality of life (continuous)
Important

© NICE 2019. All rights reserved. See Notice of rights.
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
Study design

1.4

Thyroid ophthalmopathy (dichotomous)
Euthyroidism (dichotomous)
Hypothyroidism (dichotomous)
Relapse of hyperthyroidism (dichotomous)
Cardiovascular morbidity (ischaemic heart disease, dichotomous)
Arrhythmia (dichotomous)
Osteoporosis (dichotomous)
Cognitive impairment (dichotomous)
Pain (continuous)
Symptom scores (continuous)
Patient/family/carer experience (continuous)
Healthcare contacts (rates/dichotomous)
Agranulocytosis (dichotomous)
Liver failure (dichotomous)
Minor drug related adverse effects (dichotomous)
Teratogenesis (dichotomous)

• Minimum follow-up of 3 months
• RCTs
• Non-randomised cohort studies to be considered if adjusted for key
confounders (age, co-existing conditions, baseline T4, size of goitre) and
insufficient RCTs evidence found, on an intervention by intervention basis

Clinical evidence
1.4.1 Included studies
Fifteen studies were included in the review; 3, 27, 29, 32, 35, 37, 52, 58, 59, 63, 65, 68, 77, 79, 91 these are
summarised in Table 2 below. Evidence from these studies is summarised in the clinical
evidence summary below (Table 3). One Cochrane review in this area was identified2, the
studies included in this review were checked against the protocol and included as
appropriate.
Four studies were found comparing methimazole or carbimazole with propylthiouracil in
people with Graves’ disease. 35, 37, 63, 68
Four studies were found comparing the efficacy of different treatment durations (long vs
short-term) with antithyroid drugs (carbimazole) for Graves’ disease. Two of those studies
compared a 12-18 month treatment with treatment exceeding 18 months. 29, 58 The remaining
two studies compared a 6-<12 month treatment with a 12-18 month treatment. 3, 91
Seven studies compared a block and replace treatment regimen with a titrated treatment
regimen. 27, 32, 52, 59, 65, 77, 79
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:.
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Study

Intervention and comparison

Population

Outcomes

Comments

Allanic 1990 3

12-18m (18-month treatment):
carbimazole 30-60 mg/d, later
reduced to 10-20 mg/d to
maintain euthyroidism, n=57

Adults (18 month mean age
39.2 SD 12.3; 6-month mean
age 43.1 SD 14.7)

Euthyroidism

Parallel design

Relapse

Titration

Graves’ disease

24 months after treatment
withdrawal

6-<12 m (6-month treatment):
carbimazole 30-60 mg/d, later
reduced to 10-20 mg/d to
maintain euthyroidism, n=57
Edmonds 1994

27

Block-replace: carbimazole
60mg/d; T4 100-150 µg/d
(beginning four weeks later), 12
months, n=49

Treatment naïve
France
Adults (block-replace mean
age 48 SD 11.9; titration
mean age 41, SD 12.9)
Graves’ disease

Titration: carbimazole 60mg/d
for four weeks, then reduced to
reach maintenance dose
(usually by the third month of
treatment), 12 months, n=46
García-Mayor 1992
29

> 18 m (24-month treatment):
Carbimazole 10 mg every 8 h;
reduced to ≥10 mg/day to
maintain euthyroidism once
reached for 24 months, n=24
12-18m (12-month treatment):
Carbimazole 10 mg every 8 h;
reduced to ≥10 mg/day to
maintain euthyroidism once

Treatment naïve

Relapse
Minor drug related adverse
events (during treatment)
Agranulocytosis (during
treatment)

Parallel design

24 months after treatment
withdrawal

United Kingdom
Adults (mean age 39.35, SD
13.69)
Graves’ disease
Treatment naïve
Spain

Relapse

Parallel design

5 years after treatment
withdrawal

Titration

Thyroid Disease: FINAL

Table 2: Summary of studies included in the evidence review
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1.4.3 Summary of clinical studies included in the evidence review

Population

Outcomes

Comments

Grebe 1998 32

Block-replace: carbimazole 100
mg/d; T4 starting 2-3 weeks
later, adjusted to maintain
euthyroidism, mean dose
increased to 132µg/d at end of
treatment, n=17

Adults (block-replace mean
age 33 SD 8.7; titration
mean age 33.7 SD 11.9)

Relapse (24 months after
treatment withdrawal)
Minor drug related adverse
events
Agranulocytosis

Parallel design

Titration: 25 mg/d titrated to
maintain euthyroidism (average
17 mg/d at end of treatment),
n=20
He 2004 35

MMI: 15 mg/d, n=15
PTU: 150 mg/d, n=15

Graves’ disease
Newly diagnosed

During the 6-month
treatment

New Zealand
Adults (MMI mean age 32,
SD 7.1; PTU mean 31 SD
6.5)
Graves’ disease

Euthyroidism
Hypothyroidism

Parallel design

12 weeks

Stable dose

Euthyroidism
Hypothyroidism

Parallel design

12 weeks

Stable dose

Relapse

Parallel design

Newly diagnosed
China
Homsanit 2001

37

MMI: 15 mg/d, n=35
PTU: 150 mg/d, n=36

Adults (MMI mean age 35.4,
SD 11.5; PTU mean 34.8 ,
SD 13)
Graves’ disease
Newly diagnosed
Thailand

Lucas

199752

Both initially received
carbimazole 45-60 mg/d until
achievement of euthyroidism

Adults (block-replace mean
age 34.5 SD 8.3; titration
mean age 37.5 SD 13.9)

Mean (SD) 8.5 (8.7) months

Thyroid Disease: FINAL

Intervention and comparison
reached for 12 months , n=28
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Study

Population

Block-replace: carbimazole 3045 mg/d, T4 100 µg/d adjusted
after 1 months to 75-150 mg/d
to maintain euthyroidism
(normal FT4, T3), n=30

Graves’ disease
Treatment naïve

Outcomes
after carbimazole treatment
withdrawal; overall mean
(SD) follow up 4.98(1.6)
years.

Comments

Relapse

Parallel design

24 months after treatment
withdrawal

Titration

Relapse

Parallel design

Spain

Titration: carbimazole doses
adjusted to maintain
euthyroidism, n=30

Maugendre 1999 58

> 18 m (42-month treatment):
Carbimazole 20-50 mg/d for 3
months followed by 10-15 mg/d
to maintain euthyroidism for 42
months, n=62
12-18m (18-month treatment):
Carbimazole 20-50 mg/d for 3
months followed by 10-15 mg/d
to maintain euthyroidism for 18
months, n=72

McIver 1996 59

Block-replace: carbimazole 20
mg twice daily; T4 100mg/d
initially, adjusted to achieve
undetectable TSH (<0.04
µU/ml), for 17 months (plus T4
alone continued for 18 months),
n=59
Titration: carbimazole 40mg/d,
adjusted to achieve normal
TSH, T4 and T3 for 17
months,n=52

Adults (median age (range):
40.4 (13-74)
Graves’ disease
Treatment naïve
France

Adults (block-replace mean
age 36 SD 10; titration mean
age 33 SD 9)
Graves’ disease
Treatment naïve

United Kingdom

Median 12 months (median
3-18 months) after treatment
withdrawal

Thyroid Disease: FINAL

Intervention and comparison
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Study

Population

Outcomes

Comments

Adults (MMI mean age
20.29, SD 13.3; PTU mean
age 40.2, SD 12.9)

Euthyroidism
Drug related adverse events

Multicentre study

Both groups initially given
carbimazole 40mg/d for one
month
Nakamura 2007 63

MMI: 15 (single dose) or 30
(two divided doses) µg/d ,
reduced to 10 mg or 15 mg
respectively, n=282

Graves’ disease
PTU: 300 µg/d (three divided
doses), reduced to 150 mg,
n=114

Parallel design
12 weeks
Titration

Newly diagnosed/ treatment
naive
Japan

Nedrebo 2002

65

Block-replace: carbimazole
dose mean (range) 29.7 mg/d
(15-45 mg) except for one
patient receiving
propylthiouracil 200-400 mg/d;
L-T4 to maintain normal FT-4
once euthyroid, n=110
Titration: carbimazole dose
mean (range) 29.7 mg/d (15-45
mg) except for five patients
receiving propylthiouracil 200400 mg/d; initial dose adjusted
to maintain normal FT-4 once
euthyroid, n=108

Peixoto 2006 68

MMI: 40 to 60 mg daily, n=30
PTU: 200 to 300 mg every 12
hours, n=25

Adults: (block-replace mean
age 42.02, SD 11.04;
titration mean age 42.8, SD
12.77)

Relapse

Parallel design

24 months after ATD
withdrawal

Graves’ disease
No previous treatment with
ATD drugs for at least 12
months

Norway
Adults (mean age 37.7, SD
10.5)
Graves’ disease

Euthyroidism

Parallel design

Minor drug related adverse
events

Titration

Thyroid Disease: FINAL

Intervention and comparison

Management of thyrotoxicosis: pharmacological options

© NICE 2019. All rights reserved. See Notice of rights.
11

Study

Rittmaster 199877

Block-replace: 15 mg MMI
twice daily for 18 months & T4
sufficient dose to maintain TSH
in the mid- to high-normal
range: 2.0-5.4 mlU/L (n=50) or
TSH less than or equal to 0.6
mlU/L (n=48), n=98

Population
Treatment naïve

Outcomes
12-month treatment; 12-38
month follow-up

Comments

Adults (mean age 38 SD 14)

Relapse

Parallel design

Graves’ disease

Mean follow up 27 months
(Range 6-47) after treatment
withdrawal

Brazil

Treatment naïve
Canada

Titration: MMI for 18 months,
adjusted to maintain normal
TSH (0.3-5.4 mlU/L), n=51

Both groups initially treated
with MMI 10 mg three times
daily for mean (SD) 7.9(6.2)
weeks until normal T3 (0.9-2.8
nmol/L) reached.

Romaldini 198379

Block-replace: MMI 40-100
mg/d (mean (SD) 60.7 (14.5)
n=34) or PTU 500-1200 mg/d
(mean (SD) 694 (173), n=31);
large start dose, increased to
obtain total blockage when
necessary; 50-75 µg T3 added
2-3 weeks after, n=65
10-30 month treatment, mean
(SD): 15.1 (4.2)

Adults (block-replace mean
age 40, SD 11; titration
mean age 40, SD 13)
Graves’ disease
Brazil

Relapse
After treatment withdrawal
mean (SD) 42(14) months,
range: 17-81 months

Parallel design

Thyroid Disease: FINAL

Intervention and comparison
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Study

Population

Outcomes

Comments

12-18m (12 months):
carbimazole 20mg three
times/day, reduced to 40 mg
single dose after 4 weeks;
thyroxin started at 4 weeks at
1.5 mcg/kg daily, rounded up to
the nearest 25 mcg if the
patient was euthyroid or
deferred for 1-2 weeks if patient
was still hyperthyroid, n=51

Adults >55

Euthyroidism

Parallel design
Block-replace treatment

Graves’ disease

12 months after treatment
withdrawal

6-<12m (6 months):
carbimazole 20mg three
times/day, reduced to 40 mg
single dose after 4 weeks;
thyroxin started at 4 weeks at
1.5 mcg/kg daily, rounded up to
the nearest 25 mcg if the
patient was euthyroid or
deferred for 1-2 weeks if patient
was still hyperthyroid, n=49

United Kingdom

12-20 month treatment,
mean(SD): 13.5 (2.2)
Weetman 199491

See Appendix D: for full evidence tables.

Treatment naïve

Thyroid Disease: FINAL

Intervention and comparison
Titration: MMI 40 mg or PTU
500 mg, gradually reduced to
MMI 5-25 mg/d (mean
(SD):13.6(7), n=25) or PTU
100-300 mg/d (mean (SD):
180(58), n=23) to maintain
euthyroid state, 12-20 months
n=48
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Study

Outcomes

No of
Participants
(studies)
Follow up

Anticipated absolute effects
Quality of the evidence
(GRADE)

Relative
effect
(95% CI)

Risk with
Propylthioura
cil

Risk difference with
Methimazole/carbimazole (95%
CI)

Euthyroidism
cases

410
(4 studies)
3-12 months

⊕⊝⊝⊝
VERY LOW1,2,3
due to risk of bias, inconsistency,
imprecision

RR 1.51
(0.75 to
3.03)

524 per 1000

267 more per 1000
(from 131 fewer to 1000 more)

Hypothyroidism
cases

101
(2 studies)
12 weeks

⊕⊝⊝⊝
VERY LOW1,3
due to risk of bias, imprecision

Peto OR
10.27
(3.46 to
30.44)

0 per 1000

300 more per 1000
(from 160 more to 440 more)4

Minor drug related adverse
events

417
(2 studies)
3-12 months

⊕⊝⊝⊝
VERY LOW1,2
due to risk of bias, inconsistency

RR 0.44
(0.33 to
0.59)

260 per 1000

146 fewer per 1000
(from 107 fewer to 174 fewer)

1 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 or 2 increments because the point estimate and or the confidence intervals varied widely across studies, unexplained by subgroup
analysis
3 Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if the confidence interval crossed both MIDs
4 Zero events in control group

Table 4: Clinical evidence summary: 12 - 18 month versus >18 month treatment

Outcomes

No of
Participants
(studies)
Follow up

Quality of the
evidence
(GRADE)

Relative
effect
(95% CI)

Risk with
12-18m

Risk difference with >18m
(95% CI)

Relapse
cases (post treatment withdrawal)

186
(2 studies)

⊕⊝⊝⊝
VERY LOW1, 2

RR 0.88
(0.67 to 1.16)

609 per
1000

73 fewer per 1000
(from 201 fewer to 97 more)

Anticipated absolute effects

Thyroid Disease: FINAL

Table 3: Clinical evidence summary: Methimazole/carbimazole versus propylthiouracil
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1.4.4 Quality assessment of clinical studies included in the evidence review

Relative
effect
(95% CI)

Risk with
12-18m

Risk difference with >18m
(95% CI)

1 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

Table 5: Clinical evidence summary: 6- <12 month versus 12-18 month treatment
No of
Participants
(studies)
Follow up

Quality of the evidence
(GRADE)

Relative
effect
(95% CI)

Relapse
cases (post treatment withdrawal)

94
(1 study)
24 months

⊕⊕⊕⊝
MODERATE1
due to imprecision

Euthyroidism
cases (post treatment withdrawal)

194
(2 studies)
12-24 months

⊕⊕⊝⊝
LOW1,2
due to risk of bias,
imprecision

Outcomes

Anticipated absolute effects
Risk with 612m

Risk difference with 1218m (95% CI)

RR 0.63
(0.41 to
0.99)

583 per
1000

216 fewer per 1000
(from 6 fewer to 344 fewer)

RR 1.26
(0.99 to
1.61)

504 per
1000

131 more per 1000
(from 5 fewer to 307 more)

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

Table 6: Clinical evidence summary: Block-replace versus titration

Outcomes

No of
Participants
(studies)
Follow up

Relapse

659

Anticipated absolute effects
Quality of the evidence
(GRADE)

Relative
effect
(95% CI)

Risk with
Titration

Risk difference with Blockreplace (95% CI)

⊕⊝⊝⊝

RR 0.8

583 per

117 fewer per 1000

Thyroid Disease: FINAL

Outcomes

Anticipated absolute effects
Quality of the
evidence
(GRADE)
due to risk of bias,
imprecision
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No of
Participants
(studies)
Follow up
2-5 years

Quality of the evidence
(GRADE)
VERY LOW1,2,3
due to risk of bias, inconsistency,
imprecision

Risk with
Titration
1000

Risk difference with Blockreplace (95% CI)
(from 216 fewer to 17 more)

Minor drug related adverse events
(during treatment)

132
(2 studies)
6-12 months

⊕⊝⊝⊝
VERY LOW1,2,3
due to risk of bias, inconsistency,
imprecision

RR 2.70
(0.23 to
31.79)

65 per
1000

111 more per 1000
(from 50 fewer to 935 more)

Agranulocytosis
cases (during treatment)

132
(2 studies)
6-12 months

⊕⊕⊝⊝
LOW1,3
due to risk of bias, imprecision

Peto OR
3.19
(0.43 to
23.74)

25 per
1000

51 more per 1000
(from 14 fewer to 353 more)

1 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 or 2 increments because the point estimate and or the confidence interval varied widely across studies, unexplained by subgroup
analysis.
3 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.

Thyroid Disease: FINAL

Anticipated absolute effects
Relative
effect
(95% CI)
(0.63 to
1.03)
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Outcomes
cases

No of
Participants
(studies)
Follow up
(7 studies)
6-47 months

Thyroid Disease: FINAL
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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 Anti-thyroid drugs
Drug

Daily dose

Cost – month

Cost – annual

Propylthiouracil 50mg tablets

50mg to 150mg (a)

£13 - £40

£160 - £480

Carbimazole 5mg tablets

5mg to 15mg (b)

£6.50 - £19

£78 - £234

Carbimazole 20mg +Levothyroxine
100µg tablets

40mg + 100µg (c)

£57 (d)

£685 (e)

Source: BNF, Date, August 2019.141414(BMJ Group and the Royal Pharmaceutical Society of Great Britain)
(a) Maintenance dose reported, initial dose of 200-400 mg daily in divided doses until patient becomes euthyroid.
(b) Maintenance dose reported based on 5mg tablets, initial dose of 15-40 mg daily in divided doses until patient
becomes euthyroid, usually 4 to 8 weeks.
(c) Blocking- replacement regimen; combination of carbimazole 40- 60 mg daily, with levothyroxine 100µg daily,
usually given for 18 months.
(d) Rounded up cost of carbimazole 40mg (2 * 20mg tablets) and levothyroxine 100µg; £55.97 + £1.03
(e) Rounded up cost of carbimazole 40mg (2 * 20mg tablets) and levothyroxine 100µg; £671.67 + £13.43

1.6

Evidence statements
1.6.1 Clinical evidence statements

1.6.1.1

Methimazole/carbimazole vs propylthiouracil
There was a clinically important benefit of methimazole/carbimazole for euthyroidism (4
studies, Very Low quality) and minor drug related adverse events (2 studies, Very Low
quality).
There was a clinically important harm of methimazole/carbimazole for hypothyroidism (2
studies, Very Low quality).
No evidence was identified for other outcomes.

© NICE 2019. All rights reserved. See Notice of rights.
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1.6.1.2

12-18 month vs >18 month treatment
No clinically important difference was identified for relapse to hyperthyroidism (2 studies,
Very Low quality).
No evidence was identified for other outcomes.

1.6.1.3

12-18 month treatment vs 6-<12 month
There was a clinically important benefit of a 12-18 month treatment for relapse (1 study,
Moderate quality) and euthyroidism (2 studies, Low quality).
No evidence was identified for other outcomes.

1.6.1.4

Block and replace vs titration
There was a clinically important benefit of a block and replace treatment regimen for relapse
(7 studies, Very Low quality).
There was a clinically important harm of a block and replace treatment regimen for minor
drug related adverse events (2 studies, Very Low quality) agranulocytosis (2 studies, Low
quality).
No evidence was identified for other outcomes.

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

1.7.1.1

The outcomes that matter most
The committee agreed that the critical outcomes for this review were mortality and quality of
life. Important outcomes included thyroid ophthalmopathy, euthyroidism, hypothyroidism,
relapse of hyperthyroidism, cardiovascular morbidity, arrhythmia, osteoporosis, cognitive
impairment, pain, symptom scores, experience of care, healthcare contacts, agranulocytosis,
liver failure, minor drug related adverse effects, teratogenesis.
Considering there was no clinical evidence in regard to the critical outcomes, it was agreed
that decision making would be based on the important outcomes of this review for which
there was evidence.

1.7.1.2

The quality of the evidence
The quality of the evidence in this review ranged from moderate to very low quality, with the
majority being very low quality. Evidence was typically downgraded for risk of bias often
attributed to lack of blinding and methodological shortcomings such as differences in the
length of follow-up between different groups and imprecision. Some comparisons were
downgraded for inconsistency that could not be explained by any subgroup analysis prespecified in the review protocol.

© NICE 2019. All rights reserved. See Notice of rights.
18

Thyroid Disease: FINAL
Management of thyrotoxicosis: pharmacological options

No evidence was identified for any comparison in children or older adults. No evidence was
identified in people with thyrotoxicosis with a diagnosis other than Graves’ disease or who
have had previous treatment for thyrotoxicosis.
The committee noted that the doses of carbimazole (60mg a day and 100mg a day) used in
some studies were considerably higher than what is currently being used in the UK. Lower
doses would be expected to result in less hypothyroidism and potentially more euthyroidism
than what was identified in the case of different antithyroid drug comparisons. More
commonly seen lower doses (e.g. 30-40mg) were considered to be more appropriate and
could lead to fewer adverse events than those identified in this review, which the committee
agreed could be linked to higher dose regimens.
Relapse of hyperthyroidism after treatment withdrawal was the most frequently reported
outcome. Evidence for the majority of outcomes included in the protocol by the committee,
including the critical outcomes of mortality and quality of life was not identified.
The committee noted that there was very little evidence about rare but serious and wellestablished adverse events of drugs (e.g. teratogenesis, severe liver damage). This was
unsurprising given the length of follow-up and number of participants.
All evidence in the review related to the use of antithyroid drugs as definitive treatment for
thyrotoxicosis and the majority of the discussion below pertains to this scenario. However the
committee noted that some of the evidence would still apply to when antithyroid drugs were
used short term in advance of other definitive treatment (for example in selecting which drugs
would have fewer side effects).
1.7.1.2.1

Methimazole/carbimazole vs propylthiouracil
The quality of the evidence regarding the use of methimazole/carbimazole compared to
propylthiouracil was very low and was downgraded for risk of bias. The evidence was
furthermore downgraded for inconsistency unexplained by protocol pre-specified subgroup
analysis and imprecision. Studies relative to this antithyroid drug comparison had a shortterm follow-up period with participants being followed for up to 12 months.

1.7.1.2.2

6-<12 months vs 12-18 months vs >18 months
The quality of the evidence relative to the 12-18 month and the 18-month treatment
comparison was very low and was downgraded due to risk of bias and imprecision.
Participants within this comparison were followed for up to 5 years post treatment withdrawal.
The quality of the evidence relative to the 6 -<12 month and the 12-18 month treatment
comparison ranged from moderate to low and was downgraded for imprecision. One
outcome was also downgraded due to risk of bias. Participants within this comparison were
followed for up to 24 months after treatment withdrawal.

1.7.1.2.3

Block and replace vs titration
Within the block and replace and titration treatment regimen comparison the majority of the
evidence was of very low quality with evidence for one outcome (agranulocytosis) being of
low quality. The evidence was generally downgraded for risk of bias and imprecision. Two
comparisons were also downgraded for inconsistency that could not be explained by
subgroup analyses. The studies included in this comparison had relatively short follow-up
periods with the majority of participants followed up for 12-24 months post treatment
withdrawal.
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1.7.1.3
1.7.1.3.1

Benefits and harms
Methimazole/carbimazole vs propylthiouracil
The evidence showed that methimazole/carbimazole has a clinically important benefit
compared with propylthiuracil in terms of euthyroidism and the emergence of minor drug
related adverse events such as the development of skin rash.
Compared with propylthiuracil, methimazole/carbimazole also appeared to lead to more
people ending up at a hypothyroid state. The committee discussed the outcome of
hypothyroidism noting it would be unlikely to constitute a permanent outcome in people
treated for Graves’ disease with antithyroid drugs. There was agreement that hypothyroidism
was likely to be the result of over treating that would involve using a higher than appropriate
dose or failure to reduce the initial dose when appropriate. Considering the shortterm followup of the included studies (12 months), within this drug comparison hypothyroidism was not
considered to be a meaningful outcome in decision making.
The committee agreed that it would not be appropriate to use propylthiuracil in children given
its association with severe liver damage; this is a well-established adverse event although
not captured in this evidence review.
The committee emphasised that while carbimazole should be first line, propylthiuracil may
have use in pregnancy/planned pregnancy, in people who cannot tolerate carbimazole or are
particularly likely to suffer adverse events (for example those with a history of pancreatitis) .

1.7.1.3.2

6-<12 months vs 12-18 months vs >18 months
Compared to 18-month treatments with antithyroid drugs (carbimazole), longer treatments
exceeding 18 months (24 and 42-month treatments) did not appear to lead to a clinically
important difference in terms of relapse to hyperthyroidism two to five years after treatment
withdrawal.
Compared to 6-month treatments with carbimazole, 12 and 18 month treatments led to a
clinically important benefit both in terms of relapse to hyperthyroidism and euthyroidism (1-2
years) after treatment withdrawal.
Therefore overall, treating for 12-18 months appeared to have a benefit over shorter
treatment periods but there was no benefit of treating for longer than 18 months. The
committee also noted that in some situations more prolonged courses could have benefits,
for example in children (though regular review would be required) or in those with
thyrotoxicosis secondary to a cause that will not resolve like multiple toxic nodules that
cannot be treated with surgery or radioactive iodine.
The committee noted that at the time of stopping other clinical factors will affect the decision
as to whether to stop, for instance the antibody status of the person at the time of stopping,
their TSH and the dose of antithyroid drugs required to maintain euthyroidism.
The committee noted that the purpose of antithyroid drug treatment in this context is to
control hyperthyroidism until the underlying autoimmune process resolves spontaneously.
The aim of treatment is not merely to treat until euthyroidism and then stop treatment.

1.7.1.3.3

Block and replace vs titration
The evidence showed that block and replace treatment regimens have a clinically important
benefit compared with titration regimens in terms of relapse to hyperthyroidism. The
committee noted that this constitutes an interesting finding considering that no such
difference has been previously documented in the evidence existing to date. However, the
committee also noted the very low-quality evidence underpinning this finding.
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There was a clinically important harm of block and replace in minor drug related adverse
events including skin reactions, itchiness and skin rash compared to titration treatments
identified in this review although the evidence was very low quality with very serious
imprecision.
The committee noted that there was a clinically important harm for block and replace
regimens in terms of agranulocytosis. This a serious adverse event which, in the committee’s
experience, can lead to death in approximately 10% of cases. However, the evidence for this
comparison was based on very low event rates. Furthermore, the carbimazole doses were
higher than what is seen in current practice which may have contributed to this effect.
The committee noted a number of characteristics that may help inform the choice to use a
block and replace or titration regimen. A block and replace regimen is an option when a
stable thyroid status is desirable at an early stage (e.g. young people with examinations
pending or when there is established thyroid eye disease).

1.7.2 Cost effectiveness and resource use
There was no health economic evidence identified for this review question. The Committee
considered the costs of the different drugs alongside the clinical evidence to make a
judgement regarding likely cost effectiveness.
Carbimazole was found to be lower cost than propylthiuracil and the committee concluded it
was more clinically effective; they therefore concluded it was cost effective.
The committee noted that treating the patient and reviewing their progress at 12-18 months,
which was found to be clinically beneficial and current practice, can also be cost saving,
compared to shorter (<12) or longer (>18 months) treatment. This is because not all patients
would need further drugs hence avoiding unnecessary prescribing. In addition, patients that
may need dose adjustments or alternative interventions can be identified earlier which may
lead to less complications, better quality of life and reduced downstream costs. The
committee noted that the review would be carried out at an existing appointment and
therefore unlikely to incur additional costs.
The cost of block and replace regimen was found to be £685 per year based on 40mg
carbimazole and 100µg of levothyroxine compared to the titration regimen based on
carbimazole 5mg tablets being titrated between 5mg to 15mg costing £78 to £234 per year.
The committee noted that the cost of the block and replace regime may be offset by a
reduction in hospital visits and number of blood tests required. However, given no clinical
evidence was identified in this area cost effectiveness is uncertain. The committee chose
therefore to make recommendations to make physicians aware when choosing between
titration, or block and replace regimens, to consider the factors listed here, to target
treatment to those that would be most likely to benefit from treatment based on their clinical
experience. The committee also made a research recommendation to help assess the cost
effectiveness between the two regimes.
In children with Graves’ disease, titration doses are currently used, as they are associated
with fewer side effects. Propylthiouracil is not recommended in children due to its hepatotoxic
effects. Toxic nodular goitre is rare in children, and current practice is to remove it via
surgery which is unlikely to have cost implications.

1.7.3 Other factors the committee took into account
In adults, people tend to opt to switch to radioactive iodine or surgery after a failed course of
antithyroid drugs. Children and their families are more reluctant to opt for radioactive
iodine/surgery.

© NICE 2019. All rights reserved. See Notice of rights.
21

Thyroid Disease: FINAL
Management of thyrotoxicosis: pharmacological options

Typically, if relapse occurs after successful antithyroid drug treatment, people tend to restart
their previous antithyroid drug regimen (assuming they do not opt to switch to surgical or
radioactive iodine treatment). People do not commonly opt for an additional antithyroid drug
treatment but in an alternative form (for example switching from carbimazole to
propylthiouracil or switching from block and replace to titration regimen), although use of
titration regimens in older people opting against any definitive treatment is not uncommon.
Current practice in the UK, in adults and children, is a mix of block and replace (~40%) and
titration regimens (~60%). It is generally agreed that theoretically block and replace regimens
require less follow-up and monitoring, although this is not definitive.
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Appendices
Appendix A: Review protocols
Table 5:
ID

Field

Content

I

Review
question

What is the clinical and cost effectiveness of using radioactive iodine vs
antithyroid drugs (ATD) vs surgery to treat thyrotoxicosis secondary to
Graves’ disease?
What is the clinical and cost effectiveness of using radioactive iodine vs
surgery to treat thyrotoxicosis secondary to toxic nodular goitre?
When antithyroid drugs are used, what is the most clinically and costeffective way of using these drugs to treat thyrotoxicosis (for example
choice of drugs, different treatment regimens)?
When radioactive iodine is used, what is the most clinically and costeffective way of using this treatment to treat thyrotoxicosis (for example
different dosing strategies)?
When surgery is indicated, what is the most clinically and cost-effective
way of using surgery to treat thyrotoxicosis (for example total vs subtotal
thyroidectomy)?

II

Type of review
question

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.

III

Objective of
the review

Provide clinically and cost-effective recommendations on how to manage
thyrotoxicosis

IV

Eligibility
criteria –
population /
disease /
condition /
issue / domain

People diagnosed with thyrotoxicosis (TSH below normal reference
ranges, free T3/T4 above normal reference range)

V

Eligibility
criteria –
intervention(s)
/ exposure(s) /
prognostic
factor(s)

• Radioactive iodine
o Fixed administered activity strategy vs calculated absorbed radiation
dose strategy
o Pre-/post- treatment with ATD vs no pre-/post- treatment
• Antithyroid drugs
o Carbimazole/methimazole vs propylthiouracil
o Block and replace (including levothyroxine) vs titration regimen
o Duration of treatment: 6-<12 months vs 12-18 months vs >18 months
• Surgery
o Total thyroidectomy vs subtotal thyroidectomy vs near total (Dunhill)
thyroidectomy vs one sided only
(hemithyroidectomy/lobectomy/isthmectomy)

VI

Eligibility
criteria –
comparator(s)
/ control or

• Comparisons between modalities
• Comparisons between submodalities
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reference
(gold)
standard
VII

Outcomes and
prioritisation

Critical
• Mortality (dichotomous, ≥1 year)
• Quality of life (continuous)
Important (general)
• Thyroid ophthalmopathy (dichotomous)
• Euthyroidism (dichotomous)
• Hypothyroidism (dichotomous)
• Relapse of hyperthyroidism (dichotomous)
• Cardiovascular morbidity (ischaemic heart disease, dichotomous)
• Arrhythmia (dichotomous)
• Osteoporosis (dichotomous)
• Cognitive impairment (dichotomous)
• Pain (continuous)
• Symptom scores (continuous)
• Patient/family/carer experience (continuous)
• Healthcare contacts (rates/dichotomous)
Important (surgical)
• Recurrent laryngeal nerve damage (dichotomous)
• Hypocalcaemia (dichotomous)
• Hypoparathyroidism (dichotomous)
• Bleeding (dichotomous)
• Infection (dichotomous)
Important (pharmacological)
• Agranulocytosis (dichotomous)
• Liver failure (dichotomous)
• Minor drug related adverse effects (dichotomous)
• Teratogenesis (dichotomous)
Important (radioiodine)
• Infertility (dichotomous)
• Malignancy (dichotomous)
• Thyrotoxic storm (dichotomous)
• Growth abnormalities (dichotomous)
• Hypocalcaemia (dichotomous)
• Hypoparathyroidism (dichotomous)
• Teratogenesis (dichotomous)
Minimum duration as for the minimum duration for inclusion of studies
unless specified.

VIII

Eligibility
criteria – study
design

• Minimum follow-up of 3 months
• RCTs
• Non-randomised cohort studies to be considered if adjusted for key
confounders (age, co-existing conditions, baseline T4, size of goitre)
and insufficient RCTs evidence found, on an intervention by intervention
basis

IX

Other inclusion
/ exclusion
criteria

• Excluding studies in pregnancy
• Excluding studies aimed specifically at treating thyroid eye disease
• Excluding studies in context of thyroid malignancy

X

Proposed

Stratifications
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sensitivity /
subgroup
analysis, or
metaregression

• Age – young children (0-4), children and young people (4-18), adults
(>18-65), older adults (>65)
• For antithyroid drugs vs radioactive iodine vs surgery - Cause of
thyrotoxicosis ( Graves’ disease, toxic nodular goitre, thyroiditis)
• Treatment stage – naïve/general (non-naïve, downgraded for
indirectness), second line (remain symptomatic despite previous
treatment, as defined by studies)
Subgroup analyses
• Gender (male only vs female only)
• Age subdivisions (4-12, 12-18, 18-50, 50-65, 65-85, >85)
• Comparison not under investigation (for example for block and replace
vs titration, if some studies use methimazole and others use
propylthiouracil)

XI

Selection
process –
duplicate
screening /
selection /
analysis

• A sample of at least 10% of the abstract lists were double-sifted by a
senior research fellow and discrepancies rectified, with committee input
where consensus could not be reached, for more information please see
the separate Methods report for this guideline.

XII

Data
management
(software)

Pairwise meta-analyses were performed using Cochrane Review Manager
(RevMan5).
GRADEpro was used to assess the quality of evidence for each outcome.
Endnote was used for bibliography, citations, sifting and reference
management

XIII

Information
sources –
databases and
dates

• Medline, Embase and the Cochrane Library

XIV

Identify if an
update

Not an update

XV

Author
contacts

https://www.nice.org.uk/guidance/indevelopment/gid-ng10074

XVI

Highlight if
amendment to
previous
protocol

Not an amendment

XVI
I

Search
strategy – for
one database

For details please see Appendix B:.

XVI
II

Data collection
process –
forms /
duplicate

A standardised evidence table format will be used and published as an
appendix of the evidence report.

XIX

Data items –
define all
variables to be
collected

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

XX

Methods for
assessing bias
at outcome /
study level

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/
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XXI

Criteria for
quantitative
synthesis

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

XXI
I

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

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

XXI
II

Meta-bias
assessment –
publication
bias, selective
reporting bias

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

XXI
V

Confidence in
cumulative
evidence

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

XX
V

Rationale /
context – what
is known

For details please see the introduction to the evidence review.

XX
VI

Describe
contributions
of authors and
guarantor

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.

XX
VII

Sources of
funding /
support

NGC is funded by NICE and hosted by the Royal College of Physicians.

XX
VIII

Name of
sponsor

NGC is funded by NICE and hosted by the Royal College of Physicians.

XXI
X

Roles of
sponsor

NICE funds NGC to develop guidelines for those working in the NHS,
public health and social care in England.

XX
X

PROSPERO
registration
number

Not registered
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Table 6: Health economic review protocol
Review
question

All questions – health economic evidence

Objectives

To identify health economic studies relevant to any of the review questions.

Search
criteria

• Populations, interventions and comparators must be as specified in the clinical
review protocol above.
• 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.)
• Unpublished reports will not be considered unless submitted as part of a call for
evidence.
• Studies must be in English.

Search
strategy

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

Review
strategy

Studies not meeting any of the search criteria above will be excluded. Studies
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).64
Inclusion and exclusion criteria
• 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.
• 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.
• 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).
• OECD countries with predominantly public health insurance systems (for example,
France, Germany, Sweden).
• OECD countries with predominantly private health insurance systems (for example,
Switzerland).
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• 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:
• Cost–utility analysis (most applicable).
• Other type of full economic evaluation (cost–benefit analysis, cost-effectiveness
analysis, cost–consequences analysis).
• Comparative cost analysis.
• Non-comparative cost analyses including cost-of-illness studies will be excluded
before being assessed for applicability and methodological limitations.
Year of analysis:
• The more recent the study, the more applicable it will be.
• 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’.
• 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:
• 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-manualpdf-72286708700869
For more detailed information, please see the Methodology Review.

B.1 Clinical search literature search strategy
Searches were constructed using a PICO framework where population (P) terms were
combined with Intervention (I) 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.
Table 7: Database date parameters and filters used
Database

Dates searched

Search filter used

Medline (OVID)

1946 – 07 January 2019

Exclusions
Randomised controlled trials
Systematic review studies
Observational studies

Embase (OVID)

1974 – 07 January 2019

Exclusions
Randomised controlled trials
Systematic review studies
Observational studies

The Cochrane Library (Wiley)

Cochrane Reviews to 2019
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

None

Medline (Ovid) search terms
1.

exp goiter/

2.

exp Hyperthyroidism/

3.

(hyperthyroid* or thyrotoxicosis).ti,ab.

4.

(toxic adj4 (node* or nodul* or multi?nodul* or goitre or goiter)).ti,ab.

5.

(graves' disease or plummer's disease).ti,ab.

6.

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.
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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.

randomized controlled trial.pt.

26.

controlled clinical trial.pt.

27.

randomi#ed.ti,ab.

28.

placebo.ab.

29.

randomly.ti,ab.

30.

Clinical Trials as topic.sh.

31.

trial.ti.

32.

or/25-31

33.

Meta-Analysis/

34.

exp Meta-Analysis as Topic/

35.

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

36.

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

37.

(reference list* or bibliograph* or hand search* or manual search* or relevant
journals).ab.
(search strategy or search criteria or systematic search or study selection or data
extraction).ab.

38.
39.

(search* adj4 literature).ab.

40.

(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.

41.

cochrane.jw.

42.

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

43.

or/33-42

44.

Epidemiologic studies/

45.

Observational study/

46.

exp Cohort studies/

47.

(cohort adj (study or studies or analys* or data)).ti,ab.

48.

((follow up or observational or uncontrolled or non randomi#ed or epidemiologic*) adj
(study or studies or data)).ti,ab.
((longitudinal or retrospective or prospective or cross sectional) and (study or studies or
review or analys* or cohort* or data)).ti,ab.

49.
50.

Controlled Before-After Studies/

51.

Historically Controlled Study/

52.

Interrupted Time Series Analysis/

53.

(before adj2 after adj2 (study or studies or data)).ti,ab.

54.

or/4-53

55.

exp case control study/

56.

case control*.ti,ab.
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57.

or/55-56

58.

54 or 57

59.

Cross-sectional studies/

60.

(cross sectional and (study or studies or review or analys* or cohort* or data)).ti,ab.

61.

or/59-60

62.

54 or 61

63.

54 or 57 or 61

64.

6 not 24

65.

limit 64 to English language

66.

65 and (32 or 43 or 64)

Embase (Ovid) search terms
1.

goiter/

2.

hyperthyroidism/ or graves disease/ or thyrotoxicosis/ or toxic goiter/

3.

(hyperthyroid* or thyrotoxicosis).ti,ab.

4.

(toxic adj4 (node* of nodul* or multi?nodul* or goitre or goiter)).ti,ab.

5.

(graves' disease or plummer's disease).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.

random*.ti,ab.

25.

factorial*.ti,ab.

26.

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

27.

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

28.

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

29.

crossover procedure/

30.

single blind procedure/

31.

randomized controlled trial/

32.

double blind procedure/

33.

or/24-32

34.

systematic review/
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35.

meta-analysis/

36.

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

37.

((systematic* or evidence*) adj3 (review* or overview*)).ti,ab.
(reference list* or bibliograph* or hand search* or manual search* or relevant
journals).ab.
(search strategy or search criteria or systematic search or study selection or data
extraction).ab.

38.
39.

41.

(search* adj4 literature).ab.
(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.

42.

cochrane.jw.

43.

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

44.

or/34-43

45.

Clinical study/

46.

Observational study/

47.

family study/

48.

longitudinal study/

49.

retrospective study/

50.

prospective study/

51.

cohort analysis/

52.

follow-up/

53.

cohort*.ti,ab.

54.

52 and 53

55.

(cohort adj (study or studies or analys* or data)).ti,ab.
((follow up or observational or uncontrolled or non randomi#ed or epidemiologic*) adj
(study or studies or data)).ti,ab.
((longitudinal or retrospective or prospective or cross sectional) and (study or studies or
review or analys* or cohort* or data)).ti,ab.

40.

56.
57.
58.

(before adj2 after adj2 (study or studies or data)).ti,ab.

59.

or/45-51,54-58

60.

exp case control study/

61.

case control*.ti,ab.

62.

or/60-61

63.

59 or 62

64.

cross-sectional study/

65.

(cross sectional and (study or studies or review or analys* or cohort* or data)).ti,ab.

66.

or/64-65

67.

59 or 66

68.

59 or 62 or 66

69.

23 and (33 or 44 or 68)

70.

limit 69 to English language

Cochrane Library (Wiley) search terms
#1.

MeSH descriptor: [Goiter] explode all trees

#2.

MeSH descriptor: [Hyperthyroidism] explode all trees

#3.

(hyperthyroid* or thyrotoxicosis):ti,ab

#4.

(toxic near/4 (node* or nodul* or multinodul* or multi-nodul* or goitre or goiter)):ti,ab
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#5.

MeSH descriptor: [Graves Disease] explode all trees

#6.

(grave* near/4 (thyrotoxicos* or hyperthyr*)):ti,ab

#7.

graves' disease:ti,ab

#8.

(or #1-#7)

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
Dissemination (CRD). Additional searches were run on Medline and Embase for health
economics, economic modelling and quality of life studies.
Table 8: Database date parameters and filters used
Database

Dates searched

Search filter used

Medline

2014 – 07 January 2019

Exclusions
Health economics studies
Health economics modelling
studies
Quality of life studies

Embase

2014 – 07 January 2019

Exclusions
Health economics studies
Health economics modelling
studies
Quality of life studies

Centre for Research and
Dissemination (CRD)

HTA - Inception – 07 January
2019
NHSEED - Inception to March
2015

None

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.
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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.

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 qtime* or qwb* or daly*).ti,ab.

60.

(euroqol* or eq5d* or eq 5*).ti,ab.
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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 shortform20).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/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.
5.

thyrotoxicosis*.ti,ab.
(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/
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27.

exp health care cost/

28.

exp fee/

29.

budget/

30.

funding/

31.

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
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.

51.

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 qtime* 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.
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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.

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)

NHS EED and HTA (CRD) search terms
#1.
#2.
#3.
#4.
#5.
#6.

MeSH DESCRIPTOR Thyroid Diseases EXPLODE ALL TREES
hyperthyroid*
hypothyroid*
thyrotoxicosis*
(thyroid adj3 (swell* or dysfunction* or enlarg* or nodule* or node* or disease* or
condition* or disorder*))
#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 thyrotoxicosis (drugs)
Records identified through
database searching, n=3860

Additional records identified through
other sources, n=0

Records screened, n=3860

Records excluded,
n=3770
Full-text papers assessed for
eligibility, n=90

Papers included in review, n=15

Papers excluded from review, n=75
Reasons for exclusion: see
Appendix J:
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2

Study

Allannic 19903

Study type

RCT (Patient randomised; Parallel)

Number of studies (number of participants)

1 (n=114)

Countries and setting

Conducted in France; Setting:

Line of therapy

1st line

Duration of study

Follow up (post intervention): 24 months

Method of assessment of guideline condition

Adequate method of assessment/diagnosis: based on usual clinical signs and symptoms including ophthalmopathy and
hyperthyroidism, measurement of serum thyroid hormone concentrations

Stratum

Graves’ disease

Subgroup analysis within study

Not applicable

Inclusion criteria

patients with hyperthyroidism due to Graves’ disease, examined for the first time, with no previous treatment for this
affection

Exclusion criteria

pregnancy, toxic nodular goiters

Recruitment/selection of patients

All patients at institution with hyperthyroidism due to Graves' disease

Age, gender and ethnicity

Age - Mean (SD): 18-month treatment: 39.2 (12.3); 6-month treatment: 43.1 (14.7). Gender (M:F): 15/79. Ethnicity: not
specified

Further population details

1. Age: 2. Gender:

Indirectness of population

No indirectness

Interventions

(n=57) Intervention 1: 12-18 month treatment. 30-60 mg/d carbimazole, later reduced to 10-20 mg/d to maintain
euthyroidism. Duration 18 months. Concurrent medication/care: not specified. Indirectness: No indirectness
(n=57) Intervention 2: 6-<12 month treatment. 30-60 mg/d carbimazole, later reduced to 10-20 mg/d to maintain
euthyroidism. Duration 6 months. Concurrent medication/care: not specified. Indirectness: No indirectness

Thyroid Disease: FINAL
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RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: 12-18 MONTH TREATMENT versus 6-<12 MONTH TREATMENT
Protocol outcome 1: Euthyroidism
- Actual outcome for Graves’ disease: Remission (clinical euthyroidism) at 24 months after treatment; Group 1: 29/46, Group 2: 20/48
Risk of bias: All domain - Low, 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: 11, Reason: 7 were excluded for not complying with the treatment
and follow-up protocols, 4 were excluded since they were not rechecked during the 2 year follow-up period; Group 2 Number missing: 9, Reason: 7 were excluded for
not complying with the treatment and follow-up protocols, 2 were excluded since they were not rechecked during the 2 year follow-up period
Protocol outcome 2: Relapse of hyperthyroidism
- Actual outcome for Graves’ disease: Relapse at 24 months after treatment; Group 1: 17/46, Group 2: 28/48
Risk of bias: All domain - Low, 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: 11, Reason: 7 were excluded for not complying with the treatment
and follow-up protocols, 4 were excluded since they were not rechecked during the 2 year follow-up period; Group 2 Number missing: 9, Reason: 7 were excluded for
not complying with the treatment and follow-up protocols, 2 were excluded since they were not rechecked during the 2 year follow-up period
Protocol outcomes not reported by the study

Quality of life; Mortality; Thyroid ophthalmopathy; Hypothyroidism; Ischaemic heart disease; Heart failure; Arrhythmia;
Osteoporosis; Impaired cognitive function; Growth; Pain; Symptom scores; Experience of care; Healthcare contacts;
Agranulocytosis; Liver failure; Minor drug related adverse events; Teratogenesis

Thyroid Disease: FINAL

Funding not stated
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Funding

Study type

RCT (Patient randomised; Parallel)

Number of studies (number of participants)

1 (n=70)

Countries and setting

Conducted in United Kingdom; Setting: endocrine clinic

Line of therapy

1st line

Duration of study

Intervention + follow up: 12-month treatment, 24-month follow up

Method of assessment of guideline condition

Adequate method of assessment/diagnosis: thyroid function tests

Stratum

Graves’ disease

Subgroup analysis within study

Not applicable

Inclusion criteria

patients with newly diagnosed untreated Graves' disease, age range 15-65, who were not pregnant and in whom
medical therapy was indicated. Diagnosis based on measurements of plasma free T3 and TSH and the demonstration of
a diffusely increased thyroid uptake of 99mTcO4 (pertechnetate)

Exclusion criteria

not specified

Recruitment/selection of patients

referral to clinic

Age, gender and ethnicity

Age - Mean (SD): block-replace: 48(11.9); titration: 41(12.9). Gender (M:F): 22/95. Ethnicity: European, Asian

Further population details

1. Age: 2. Gender:

Indirectness of population

No indirectness

Interventions

(n=49) Intervention 1: Block and replace. carbimazole 60 mg/d, T4 100-150 µg/d (beginning at 4 weeks after
carbimazole). Duration 12 months. Concurrent medication/care: not specified. Indirectness: No indirectness
(n=46) Intervention 2: Titration. carbimazole 60 mg/d for four weeks, then reduced to reach maintenance dose (usually
by the third month of treatment). Duration 12 months. Concurrent medication/care: not specified. Indirectness: No
indirectness

Funding

Funding not stated

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: BLOCK AND REPLACE versus TITRATION
Protocol outcome 1: Relapse of hyperthyroidism

Thyroid Disease: FINAL

Edmonds 199427
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Study

Protocol outcome 3: Minor drug related adverse events
- Actual outcome for Graves’ disease: side effects leading to withdrawal at during treatment; Group 1: 7/49, Group 2: 6/46
Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - High, Crossover - Low,
Subgroups - Low, Other 1 - Low; Indirectness of outcome: No indirectness ; Baseline details: small, reportedly not significant differences in age, race, gender; Group 1
Number missing: ; Group 2 Number missing:
Protocol outcomes not reported by the study

Quality of life; Mortality; Thyroid ophthalmopathy; Euthyroidism; Hypothyroidism; Ischaemic heart disease; Heart
failure; Arrhythmia; Osteoporosis; Impaired cognitive function; Growth; Pain; Symptom scores; Experience of care;
Healthcare contacts; Liver failure; Teratogenesis

Thyroid Disease: FINAL

Protocol outcome 2: Agranulocytosis
- Actual outcome for Graves’ disease: Agranulocytosis at 3 weeks of treatment; Group 1: 1/49, Group 2: 0/46
Risk of bias: All domain - High, Selection - Low, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - High, Crossover - Low,
Subgroups - Low, Other 1 - Low; Indirectness of outcome: No indirectness ; Baseline details: small, reportedly not significant differences in age, race, gender; Group 1
Number missing: ; Group 2 Number missing:
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- Actual outcome for Graves’ disease: Relapse of hyperthyroidism at 24 months after treatment completion; Group 1: 17/34, Group 2: 24/36
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 - Low; Indirectness of outcome: No indirectness ; Baseline details: small, reportedly not significant differences in age, race, gender; Group 1
Number missing: 15, Reason: failed to complete treatment: changed to propylthiouracil (n=6), relapsed (n=3), were treated with radioiodine (n=3), had partial
thyroidectomy (n=3); Group 2 Number missing: 10, Reason: failed to complete treatment: changed to propylthiouracil (n=6), relapsed (n=3), were treated with
radioiodine (n=1), had partial thyroidectomy (n=3)

Study type

RCT (Patient randomised; Parallel)

Number of studies (number of participants)

1 (n=52)

Countries and setting

Conducted in Unknown; Setting: outpatients

Line of therapy

1st line

Duration of study

Intervention time: 12 or 24 months

Method of assessment of guideline condition

Adequate method of assessment/diagnosis: laboratory tests

Stratum

Graves’ disease

Subgroup analysis within study

Not applicable: Overall

Inclusion criteria

Symptoms and signs of hyperthyroidism, elevated T4, FT4 and suppressed level of sTSH, diffuse up-take of technetium
99, antibodies to TSH receptor (TRAb) over normal value (<15 U/L, defined as mean ±2 SD of data obtained with sera of
75 healthy controls)

Exclusion criteria

Pregnancy, enlarged goiter which required surgery because of local problems and patients who required L-T4
administration in order to prevent hypothyroidism within the period of treatment.

Recruitment/selection of patients

Thyroid Unit attendees

Age, gender and ethnicity

Age - Mean (SD): 39.35 (13.69). Gender (M:F): 3/49. Ethnicity: Not specified

Further population details

1. Age: 2. Gender:

Extra comments

Graves’ disease

Indirectness of population

No indirectness

Interventions

(n=29) Intervention 1: 12-18 month treatment. 10 mg carbimazole every 8 h., reduced to no less than 10 mg/day once
euthyroid state reached. Duration 12 months. Concurrent medication/care: not specified. Indirectness: No indirectness
(n=27) Intervention 2: >18-month treatment. 10 mg carbimazole every 8 h., reduced to no less than 10 mg/day once
euthyroid state reached. Duration 24 months. Concurrent medication/care: not specified. Indirectness: No indirectness

Funding

Academic or government funding (Spanish Ministry of Health)

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: 12-18 MONTH TREATMENT versus >18 MONTH TREATMENT

Thyroid Disease: FINAL
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Study

Quality of life; Mortality; Thyroid ophthalmopathy; Euthyroidism; Hypothyroidism; Ischaemic heart disease; Heart
failure; Arrhythmia; Osteoporosis; Impaired cognitive function; Growth; Pain; Symptom scores; Experience of care;
Healthcare contacts; Agranulocytosis; Liver failure; Minor drug related adverse events; Teratogenesis
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Protocol outcomes not reported by the study
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Protocol outcome 1: Relapse of hyperthyroidism
- Actual outcome for Graves’ disease: Relapse (elevated FT4 and suppressed sTSH levels with or without elevated TRAb levels) at 5 years after stopping drug therapy;
Group 1: 13/28, Group 2: 13/24
Risk of bias: All domain - High, Selection - Very high, Blinding - High, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Subgroups - Low, Other 1 - Low; Indirectness of outcome: No indirectness ; Baseline details: baseline comparability for thyroid hormone levels not specified; Group 1
Number missing: 1, Reason: not completing treatment and/or follow-up protocol or not being rechecked during the 5 year follow-up; Group 2 Number missing: 3,
Reason: not completing treatment and/or follow-up protocol or not being rechecked during the 5 year follow-up

Study type

RCT (Patient randomised; Parallel)

Number of studies (number of participants)

1 (n=37)

Countries and setting

Conducted in New Zealand; Setting: outpatients

Line of therapy

1st line

Duration of study

Intervention + follow up: 6 -month intervention + 24-month follow-up

Method of assessment of guideline condition

Adequate method of assessment/diagnosis: clinical assessment

Stratum

Graves’ disease

Subgroup analysis within study

Not applicable

Inclusion criteria

Patients presenting with first episode of Graves' disease to the Wellington Hospital department of Endocrinology.
Diagnosis of Graves’ disease defined as clinical and biochemical evidence of thyrotoxicosis associated with a smooth
goitre with uniformally increased 99mTc uptake.

Exclusion criteria

known pituitary, liver or haematological abnormalities; pregnancy, known allergies to thionamide drugs

Recruitment/selection of patients

Consecutive

Age, gender and ethnicity

Age - Mean (SD): Block-replace: 33 (8.7); Titration: 33.7 (11.9). Gender (M:F): 8/29. Ethnicity: European (n=26),
Polynesian (n=4), Chinese (n=6), Middle-Eastern (n=1)

Further population details

1. Age: 2. Gender:

Indirectness of population

No indirectness

Interventions

(n=17) Intervention 1: Block and replace. carbimazole 100 mg/d, T4 starting 2-3 weeks later adjusted to maintain
euthyroidism (serum thyroid function test results within reference range), mean T4 dose increased to 132 µg/d at end
of treatment. Duration 6 months. Concurrent medication/care: not specified. Indirectness: No indirectness
(n=20) Intervention 2: Titration. carbimazole 25 mg/d titrated to maintain euthyroidism (average 17 mg/d at end of
treatment). Duration 6 months. Concurrent medication/care: not specified. Indirectness: No indirectness

Funding

Funding not stated

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: BLOCK AND REPLACE versus TITRATION
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Study

Protocol outcome 3: Minor drug related adverse events
- Actual outcome for Graves’ disease: Treatment side-effects (skin reactions and other side-effects) at during the 6 month treatment; Group 1: 5/17, Group 2: 0/20
Risk of bias: All domain - Very high, Selection - Very high, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - High, Crossover Low, Subgroups - Low, Other 1 - Low; Indirectness of outcome: No indirectness ; Baseline details: differences in goitre size, FT4 levels and total white blood cell count;
Group 1 Number missing: 0; Group 2 Number missing: 0
Protocol outcomes not reported by the study

Quality of life; Mortality; Thyroid ophthalmopathy; Euthyroidism; Hypothyroidism; Ischaemic heart disease; Heart
failure; Arrhythmia; Osteoporosis; Impaired cognitive function; Growth; Pain; Symptom scores; Experience of care;
Healthcare contacts; Liver failure; Teratogenesis

Thyroid Disease: FINAL

Protocol outcome 2: Agranulocytosis
- Actual outcome for Graves’ disease: Agranulocytosis at during the 6 month treatment; Group 1: 2/17, Group 2: 1/20
Risk of bias: All domain - High, Selection - Very high, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Subgroups - Low, Other 1 - Low; Indirectness of outcome: No indirectness ; Baseline details: differences in goitre size, FT4 levels and total white blood cell count; Group 1
Number missing: 0; Group 2 Number missing: 0
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Protocol outcome 1: Relapse of hyperthyroidism
- Actual outcome for Graves’ disease: Relapse at 24 months after treatment withdrawal; Group 1: 13/16, Group 2: 16/17
Risk of bias: All domain - High, Selection - Very high, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - High, Measurement - Low, Crossover - Low,
Subgroups - Low, Other 1 - Low; Indirectness of outcome: No indirectness ; Baseline details: differences in goitre size, FT4 levels and total white blood cell count; Group 1
Number missing: 1, Reason: lost to follow up; Group 2 Number missing: 3, Reason: lost to follow up (n=1), elected to continue with carbimazole treatment and were
excluded from analysis (n=2)

Study type

RCT (Patient randomised; Parallel)

Number of studies (number of participants)

1 (n=30)

Countries and setting

Conducted in China; Setting: outpatients

Line of therapy

1st line

Duration of study

Intervention time: 12 weeks

Method of assessment of guideline condition

Adequate method of assessment/diagnosis: according to history and signs of hyperthyroidism

Stratum

Graves’ disease

Subgroup analysis within study

Not applicable

Inclusion criteria

newly diagnosed Graves’ hyperthyroidism

Exclusion criteria

not specified

Recruitment/selection of patients

Randomly

Age, gender and ethnicity

Age - Mean (SD): MMI: 32 (7.1); PTU: 31(6.5). Gender (M:F): 9/21. Ethnicity: Not stated

Further population details

1. Age: 2. Gender:

Indirectness of population

No indirectness

Interventions

(n=15) Intervention 1: Carbimazole/methimazole. 15 mg/d. Duration 12 weeks. Concurrent medication/care: not
specified. Indirectness: No indirectness
(n=15) Intervention 2: Propylthiouracil. 150 mg/d. Duration 12 weeks. Concurrent medication/care: Not specified.
Indirectness: No indirectness

Funding

Funding not stated

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CARBIMAZOLE/METHIMAZOLE versus PROPYLTHIOURACIL
Protocol outcome 1: Euthyroidism
- Actual outcome for Graves’ disease: Euthyroidism at 12 weeks; Group 1: 12/15, Group 2: 5/15
Risk of bias: All domain - High, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - Low, Crossover - Low,

Thyroid Disease: FINAL

He 200435
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Study

Protocol outcomes not reported by the study

Quality of life; Mortality; Thyroid ophthalmopathy; Relapse of hyperthyroidism; Ischaemic heart disease; Heart failure;
Arrhythmia; Osteoporosis; Impaired cognitive function; Growth; Pain; Symptom scores; Experience of care; Healthcare
contacts; Agranulocytosis; Liver failure; Minor drug related adverse events; Teratogenesis

Thyroid Disease: FINAL

Protocol outcome 2: Hypothyroidism
- Actual outcome for Graves’ disease: hypothyroidism at 12 weeks; Group 1: 4/15, Group 2: 0/15
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: 0; Group 2 Number missing: 0
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Subgroups - Low, Other 1 - Low; Indirectness of outcome: No indirectness ; Group 1 Number missing: 0; Group 2 Number missing: 0

Study type

RCT (Patient randomised; Parallel)

Number of studies (number of participants)

1 (n=71)

Countries and setting

Conducted in Thailand; Setting: not specified

Line of therapy

1st line

Duration of study

Intervention + follow up: 12 weeks

Method of assessment of guideline condition

Adequate method of assessment/diagnosis: Clinical assessment and specified criteria

Stratum

Graves’ disease

Subgroup analysis within study

Not applicable

Inclusion criteria

newly diagnosed Graves’ hyperthyroidism, based on clinical and biochemical features including diffuse enlargement of
thyroid gland, presence of signs and symptoms of thyrotoxicosis, and elevated serum thyroid hormones accompanied
with suppressed serum TSH levels

Exclusion criteria

other common causes of thyrotoxicosis i.e. toxic multinodular goitre, toxic adenoma and thyroiditis, concomitant
medications known to interfere with thyroid hormone metabolism including thyroxin, β-adrenergic blocking agents,
lithium, amiodarone, glucocorticoids, oral contraceptive pills and other oestrogen containing agents.

Recruitment/selection of patients

not specified

Age, gender and ethnicity

Age - Mean (SD): MMI: 35.4 (11.5); PTU: 34.8 (13). Gender (M:F): 9/62. Ethnicity: Not specified

Further population details

1. Age: 2. Gender:

Indirectness of population

No indirectness

Interventions

(n=35) Intervention 1: Carbimazole/methimazole. 15 mg/d. Duration 12 weeks. Concurrent medication/care: no
concomitant treatment. Indirectness: No indirectness
(n=36) Intervention 2: Propylthiouracil. 150 mg/d. Duration 12 weeks. Concurrent medication/care: no concomitant
treatment. Indirectness: No indirectness

Funding

Funding not stated

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CARBIMAZOLE/METHIMAZOLE versus PROPYLTHIOURACIL

Thyroid Disease: FINAL

Homsanit 200137
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Study

Protocol outcomes not reported by the study

Quality of life; Mortality; Thyroid ophthalmopathy; Relapse of hyperthyroidism; Ischaemic heart disease; Heart failure;
Arrhythmia; Osteoporosis; Impaired cognitive function; Growth; Pain; Symptom scores; Experience of care; Healthcare
contacts; Agranulocytosis; Liver failure; Minor drug related adverse events; Teratogenesis

Thyroid Disease: FINAL

Protocol outcome 2: Hypothyroidism
- Actual outcome for Graves’ disease: Hypothyroidism at 12 weeks; Group 1: 11/35, Group 2: 0/36
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: 0; Group 2 Number missing: 0
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Protocol outcome 1: Euthyroidism
- Actual outcome for Graves’ disease: Euthyroidism at 12 weeks; Group 1: 27/35, Group 2: 7/36
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: 0; Group 2 Number missing: 0

Study type

RCT (Patient randomised; Parallel)

Number of studies (number of participants)

1 (n=60)

Countries and setting

Conducted in Spain; Setting: outpatients

Line of therapy

1st line

Duration of study

Intervention + follow up: 12-24 month intervention, mean (SD) intervention time 18.4 (2.6) months, mean (SD) follow
up time 4.98(1.6) years.

Method of assessment of guideline condition

Adequate method of assessment/diagnosis: clinical examination including measurement of serum total T3, T4, free T4
and TSH

Stratum

Graves’ disease

Subgroup analysis within study

Not applicable

Inclusion criteria

untreated patients with initial episode of Graves’ disease (GD)hyperthyroidism, living in area of normal iodine intake.
Diagnosis of GD based on measurements of serum total T3, T4, free T4 and TSH, nodulation absence by thyroid
palpation and demonstration of a diffuse increased thyroid uptake of 99m TcO4 (pertechnetate)

Exclusion criteria

not specified

Recruitment/selection of patients

consecutive

Age, gender and ethnicity

Age - Mean (SD): Block replace: 34.5(8.3); Titration: 37.5(13.9). Gender (M:F): 11/49. Ethnicity: Spanish

Further population details

1. Age: 2. Gender:

Indirectness of population

No indirectness

Interventions

(n=30) Intervention 1: Block and replace. carbimazole 30-45 mg/d, T4 100µg/d, adjusted after 1 month to 75-150 µg/d
to maintain euthyroidism. Duration 12-24 months mean (SD): 18.4(2.6). Concurrent medication/care: carbimazole 4560 mg/d until euthyroid. Indirectness: No indirectness
(n=30) Intervention 2: Titration. initial carbimazole dose 45-60 mg/d adjusted to maintain euthyroidism. Duration 12-24
months mean (SD): 18.4(2.6). Concurrent medication/care: carbimazole 45-60 mg/d until euthyroid. Indirectness: No
indirectness

Funding

Funding not stated

Thyroid Disease: FINAL

Lucas 199752
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Study

Protocol outcomes not reported by the study

Quality of life; Mortality; Thyroid ophthalmopathy; Euthyroidism; Hypothyroidism; Ischaemic heart disease; Heart
failure; Arrhythmia; Osteoporosis; Impaired cognitive function; Growth; Pain; Symptom scores; Experience of care;
Healthcare contacts ; Agranulocytosis ; Liver failure ; Minor drug related adverse events ; Teratogenesis

Thyroid Disease: FINAL

Protocol outcome 1: Relapse of hyperthyroidism
- Actual outcome for Graves’ disease: Relapse at mean (SD) 8.5 (8.7) months after carbimazole withdrawal; 4.98 (1.6) year follow up; Group 1: 20/30, Group 2: 18/30
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 ; Baseline details: difference in frequency of evolution of symptomatology; Group 1 Number missing: 0; Group 2 Number
missing: 0
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RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: BLOCK AND REPLACE versus TITRATION

Study type

RCT (Patient randomised; Parallel)

Number of studies (number of participants)

1 (n=175)

Countries and setting

Conducted in France; Setting: not specified

Line of therapy

1st line

Duration of study

Follow up (post intervention): 24 months

Method of assessment of guideline condition

Inadequate method of assessment/diagnosis: diagnosis was based on 'the usual clinical signs', laboratory tests were
only performed in patients who consulted for their first episode of hyperthyroidism

Stratum

Graves’ disease

Subgroup analysis within study

Not applicable

Inclusion criteria

patients with Graves' disease, diagnosis based on the usual clinical signs including hyperthyroidism and
ophthalmopathy, and laboratory tests in patients consulted for their first episode of hyperthyroidism

Exclusion criteria

patients with toxic nodular goitres, previous treatment of Graves' disease

Recruitment/selection of patients

not specified

Age, gender and ethnicity

Age - Median (range): 40.4 (13-74). Gender (M:F): 19/115. Ethnicity: French

Further population details

1. Age: 2. Gender:

Extra comments

Caucasian

Indirectness of population

No indirectness

Interventions

(n=82) Intervention 1: >18-month treatment. 20-50 mg/d carbimazole for 3 months, followed by 10-15 mg/d to
maintain euthyroidism . Duration 42 months. Concurrent medication/care: not specified. Indirectness: No indirectness
(n=93) Intervention 2: 12 - 18-month treatment. 20-50 mg/d carbimazole for 3 months, followed by 10-15 mg/d to
maintain euthyroidism . Duration 18 months. Concurrent medication/care: not specified. Indirectness: No indirectness

Funding

Funding not stated

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: >18 MONTH TREATMENT versus 12-18 MONTH TREATMENT

Thyroid Disease: FINAL

Maugendre 199958
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Study

Quality of life; Mortality; Thyroid ophthalmopathy; Euthyroidism; Hypothyroidism; Ischaemic heart disease; Heart
failure; Arrhythmia; Osteoporosis; Impaired cognitive function; Growth; Pain; Symptom scores; Experience of care;
Healthcare contacts; Agranulocytosis; Liver failure; Minor drug related adverse events; Teratogenesis

Thyroid Disease: FINAL

Protocol outcomes not reported by the study

Management of thyrotoxicosis: pharmacological options

© NICE 2019. All rights reserved. See Notice of rights.
62

Protocol outcome 1: Relapse of hyperthyroidism
- Actual outcome for Graves’ disease: Relapse at 24 months; Group 1: 18/62, Group 2: 26/72
Risk of bias: All domain - Very high, Selection - High, Blinding - High, Incomplete outcome data - High, Outcome reporting - Low, Measurement - High, Crossover - Low,
Subgroups - Low, Other 1 - Low; Indirectness of outcome: No indirectness ; Baseline details: Groups differed in Age; Group 1 Number missing: 20, Reason: 2 patients
preferred radical therapy shortly after randomization, 1 did not respond to drug therapy, 1 developed adverse events, 8 did not comply with the treatment protocol, 8
were lost to follow-up; Group 2 Number missing: 21, Reason: 1 patients preferred radical therapy shortly after randomization, 1 did not respond to drug therapy, 4
developed adverse events, 6 did not comply with the treatment protocol, 9 were lost to follow-up

Study type

RCT (Patient randomised; Parallel)

Number of studies (number of participants)

1 (n=111)

Countries and setting

Conducted in United Kingdom; Setting:

Line of therapy

1st line

Duration of study

Follow up (post intervention): median 12 months

Method of assessment of guideline condition

Adequate method of assessment/diagnosis: diagnosis based clinical examination involving blood test

Stratum

Graves’ disease

Subgroup analysis within study

Not applicable

Inclusion criteria

previously untreated patients with hyperthyroidism due to Graves’ disease, diagnosed on the basis of elevated
concentrations of free T4, total T3 and undetectable TSH (<0.04 µU/mL), presence of diffuse goitre, ophthalmopathy or
pretibial myxedema, or detectable serum concentrations of thyrotropin-receptor antibodies

Exclusion criteria

not specified

Recruitment/selection of patients

consecutive

Age, gender and ethnicity

Age - Mean (SD): block-replace: 36(10); titration: 33(9). Gender (M:F): 22/89. Ethnicity:

Further population details

1. Age: 2. Gender:

Indirectness of population

No indirectness

Interventions

(n=59) Intervention 1: Block and replace. carbimazole 20 mg twice daily; T4 initially 100 mg/d adjusted to achieve
undetectable TSH (<0.04 µU/ml). Duration 17 months combination; 18 months T4 alone. Concurrent medication/care:
carbimazole 40mg/d for 1 month. Indirectness: No indirectness
(n=52) Intervention 2: Titration. carbimazole started at 40mg/d adjusted to achieve normal TSH, T4 and T3. Duration 17
months (total 18 months). Concurrent medication/care: carbimazole 40mg/d for 1 month. Indirectness: No indirectness

Funding

Funding not stated

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: BLOCK AND REPLACE versus TITRATION
Protocol outcome 1: Relapse of hyperthyroidism

Thyroid Disease: FINAL

Mciver 199659

Management of thyrotoxicosis: pharmacological options

© NICE 2019. All rights reserved. See Notice of rights.
63

Study

Quality of life; Mortality; Thyroid ophthalmopathy; Euthyroidism; Hypothyroidism; Ischaemic heart disease; Heart
failure; Arrhythmia; Osteoporosis; Impaired cognitive function; Growth; Pain; Symptom scores; Experience of care;
Healthcare contacts; Agranulocytosis; Liver failure; Minor drug related adverse events; Teratogenesis

Thyroid Disease: FINAL

Protocol outcomes not reported by the study
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- Actual outcome for Graves’ disease: Recurrence of hyperthyroidism at 3-18 months post treatment withdrawal (12 month median follow-up); Group 1: 8/25, Group 2:
8/20; Comments: 10 patients in each group were withdrawn from the study. Follow-up data was only available in 53 participants. Number of people analysed within
each group is not given.
Risk of bias: All domain - Very high, Selection - High, Blinding - High, Incomplete outcome data - Very high, Outcome reporting - High, Measurement - Low, Crossover Low, Subgroups - Low, Other 1 - High; Indirectness of outcome: No indirectness ; Group 1 Number missing: 34, Reason: withdrawal from study due to side effects of drug
(urticaria, arthralgia or nausea, noncompliance, change in residence, loss at follow up; Group 2 Number missing: 32, Reason: withdrawal from study due to side effects of
drug (urticaria, arthralgia or nausea, noncompliance, change in residence, loss at follow up

Study type

RCT (Patient randomised; Parallel)

Number of studies (number of participants)

1 (n=396)

Countries and setting

Conducted in Japan; Setting: outpatients

Line of therapy

1st line

Duration of study

Intervention time: 12 weeks

Method of assessment of guideline condition

Adequate method of assessment/diagnosis: diagnosed according to Japan thyroid association's diagnosis guidelines

Stratum

Graves’ disease

Subgroup analysis within study

Not applicable

Inclusion criteria

patients with untreated hyperthyroidism due to GD, diagnosed according to Japan Thyroid Association's diagnosis
guidelines

Exclusion criteria

Age younger than 16-year old; pregnancy; relapsed patients after subtotal thyroidectomy or radioiodine therapy;
previous treatment with ATD; severe complications such as heart failure; and patients on glucocorticoid steroids or
drugs that may influence thyroid functions

Recruitment/selection of patients

patients seen by four different hospitals

Age, gender and ethnicity

Age - Mean (SD): MMI: 40.29 (13.3); PTU: 40.2 (12.9). Gender (M:F): 63/240. Ethnicity: Not specified

Further population details

1. Age: 2. Gender:

Indirectness of population

No indirectness

Interventions

(n=282) Intervention 1: Carbimazole/methimazole. 15 (single dose) to 30 (two divided doses) mg/d; lessened to 10 or
15 mg/d when normal FT4 (0.8 - 1.6 ng/dl) and FT3 (3.1-4.9 pg/ml) at weeks 4 and 8. Duration 12 weeks. Concurrent
medication/care: β- blocker given when necessary. Indirectness: No indirectness
(n=114) Intervention 2: Propylthiouracil. 300 mg/d (three divided doses), lessened to 150 mg when normal FT4 (0.8 1.6 ng/dl) and FT3 (3.1-4.9 pg/ml) at weeks 4 and 8. Duration 12 weeks. Concurrent medication/care: β-blocker given
when necessary. Indirectness: No indirectness

Funding

Funding not stated

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CARBIMAZOLE/METHIMAZOLE versus PROPYLTHIOURACIL

Thyroid Disease: FINAL

Nakamura 200763
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Study

Protocol outcomes not reported by the study

Quality of life; Mortality; Thyroid ophthalmopathy; Hypothyroidism; Relapse of hyperthyroidism; Ischaemic heart
disease; Heart failure; Arrhythmia; Osteoporosis; Impaired cognitive function; Growth; Pain; Symptom scores;
Experience of care; Healthcare contacts; Agranulocytosis; Liver failure; Teratogenesis

Thyroid Disease: FINAL

Protocol outcome 2: Minor drug related adverse events
- Actual outcome for Graves’ disease: Drug related adverse effects at 12 weeks; Group 1: 58/267, Group 2: 54/104; Comments: Hepatotoxicity, skin eruption/urticaria,
leukocytopenia or other
Risk of bias: All domain - Very high, Selection - High, Blinding - High, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Subgroups - Low, Other 1 - Low; Indirectness of outcome: No indirectness; Group 1 Number missing: 15, Reason: drop out patients excluded; Group 2 Number missing:
10, Reason: drop out patients excluded
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Protocol outcome 1: Euthyroidism
- Actual outcome for Graves’ disease: Euthyroidism based on: normal FT4/FT3 at 12 weeks; Group 1: 176/194, Group 2: 54/69
Risk of bias: All domain - High, Selection - High, Blinding - Low, Incomplete outcome data - High, Outcome reporting - Low, Measurement - Low, Crossover - Low,
Subgroups - Low, Other 1 - Low; Indirectness of outcome: No indirectness ; Group 1 Number missing: 88, Reason: drop out, side effects, not visiting regularly; Group 2
Number missing: 45, Reason: drop out, side effects, not visiting regularly

Study type

RCT (Patient randomised; Parallel)

Number of studies (number of participants)

1 (n=218)

Countries and setting

Conducted in Norway; Setting: not specified

Line of therapy

1st line

Duration of study

Intervention + follow up: 12-months + 24-month follow-up

Method of assessment of guideline condition

Adequate method of assessment/diagnosis: clinical assessment

Stratum

Graves’ disease

Subgroup analysis within study

Not applicable

Inclusion criteria

patients with Graves’ disease between 16 and 75 years of age. Diagnosis based on the clinical signs of hyperthyroidism
combined with suppressed serum TSH and positive TRAb or ophthalmopathy. Recruited from four hospitals in Norway

Exclusion criteria

pregnancy, treatment with antithyroid drugs (ATD) in the 12 months prior to enrollment, allergy to ATD, ongoing
immunosuppressive treatment, non-compliance because of psychiatric or other serious diseases, patients' preference
for surgery or radioiodine treatment, or unwillingness to participate in the study

Recruitment/selection of patients

consecutive

Age, gender and ethnicity

Age - Mean (SD): block-replace: 42.02 (11.04); titration: 42.8 (12.77). Gender (M:F): 30/188. Ethnicity: Caucasian
(n=214), Asiatic (n=4)

Further population details

1. Age: 2. Gender:

Indirectness of population

No indirectness

Interventions

(n=110) Intervention 1: Block and replace. carbimazole at initial mean dose (range) 29.7 mg/d (15-45 mg) except for
one patient receiving propylthiouracil 200-400 mg/d; L-T4 to maintain normal FT-4 once euthyroid. Duration 12
months. Concurrent medication/care: Beta-blockers given initially according to clinical judgment. Indirectness: No
indirectness
(n=108) Intervention 2: Titration. carbimazole at initial mean dose (range) 29.7 mg/d (15-45 mg) except for five patients
receiving propylthiouracil 200-400 mg/d; initial dose adjusted to maintain normal serum FT4 once euthyroid. Duration
12 months. Concurrent medication/care: Beta-blockers given initially according to clinical judgment. Indirectness: No
indirectness

Thyroid Disease: FINAL

Nedrebo 200265
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Study

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: BLOCK AND REPLACE versus TITRATION
Protocol outcome 1: Relapse of hyperthyroidism
- Actual outcome for Graves’ disease: Relapse (FT4> 25pmol/l) combined with TSH <0.05 mlU/l at 24 months after ATD withdrawal; Group 1: 49/98, Group 2: 41/91
Risk of bias: All domain - High, Selection - High, Blinding - High, 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: 12, Reason: dropped out before 12 month treatment (n=11), due
to pregnancy, change in residence, non-compliance, treatment with surgery or radioiodine, development of blocking TRAb, side effects of ATD, aggressive
ophthalmopathy; dropped out after treatment (n=1) ; Group 2 Number missing: 17, Reason: dropped out before 12 month treatment (n=16), due to pregnancy, change
in residence, non-compliance, treatment with surgery or radioiodine, development of blocking TRAb, side effects of ATD, aggressive ophthalmopathy, dropped out after
treatment (n=1)
Protocol outcomes not reported by the study

Quality of life; Mortality; Thyroid ophthalmopathy; Euthyroidism; Hypothyroidism; Ischaemic heart disease; Heart
failure; Arrhythmia; Osteoporosis; Impaired cognitive function; Growth; Pain; Symptom scores; Experience of care;
Healthcare contacts; Agranulocytosis; Liver failure; Minor drug related adverse events; Teratogenesis

Thyroid Disease: FINAL

Academic or government funding (Norwegian Research Council, Helse Vest)
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Funding

Study type

RCT (Patient randomised; Parallel)

Number of studies (number of participants)

1 (n=55)

Countries and setting

Conducted in Brazil

Line of therapy

1st line

Duration of study

Intervention + follow up: 12-month intervention + 12 - 38-month follow up

Method of assessment of guideline condition

Adequate method of assessment/diagnosis: Radioimmunoassay, every two months

Stratum

Graves’ disease

Subgroup analysis within study

Not applicable

Inclusion criteria

unequivocal Graves’ disease (clinical signs of hyperthyroidism combined with low serum TSH plus elevated serum
thyroid hormone levels and positive TRAb or ophthalmopathy)

Exclusion criteria

pregnancy, ongoing immunosuppressive therapy, noncompliance because of psychiatric disease, patient's preference
for surgery or radioiodine treatment, or unwillingness to participate in the study,

Recruitment/selection of patients

Not specified

Age, gender and ethnicity

Age - Mean (SD): 37.7 (10.5). Gender (M:F): 13/42. Ethnicity: Not specified

Further population details

1. Age: 2. Gender:

Indirectness of population

No indirectness

Interventions

(n=30) Intervention 1: Carbimazole/methimazole. 40 to 60 mg daily. Duration 12 months. Concurrent medication/care:
Not specified. Indirectness: No indirectness
(n=25) Intervention 2: Propylthiouracil. 200 to 300 mg every 12 hours. Duration 12 months. Concurrent
medication/care: Not specified. Indirectness: No indirectness

Funding

No funding

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: CARBIMAZOLE/METHIMAZOLE versus PROPYLTHIOURACIL
Protocol outcome 1: Euthyroidism
- Actual outcome for Graves’ disease: Remission at 12 months; Group 1: 10/25, Group 2: 15/21

Thyroid Disease: FINAL

Peixoto 200668
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Study

Protocol outcomes not reported by the study

Quality of life; Mortality; Thyroid ophthalmopathy; Hypothyroidism; Relapse of hyperthyroidism; Ischaemic heart
disease; Heart failure; Arrhythmia; Osteoporosis; Impaired cognitive function; Growth; Pain; Symptom scores;
Experience of care; Healthcare contacts; Agranulocytosis; Liver failure; Teratogenesis

Thyroid Disease: FINAL

Protocol outcome 2: Minor drug related adverse events
- Actual outcome for Graves’ disease: Minor side effects at Not specified; Group 1: 2/25, Group 2: 0/21; Comments: Dose dependent: favoring low dose
Risk of bias: All domain - Very high, Selection - High, Blinding - Very high, 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: 5, Reason: Non-compliance, pregnancy; Group 2 Number
missing: 4, Reason: Non-compliance, pregnancy, severe side effects
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Risk of bias: All domain - High, Selection - High, Blinding - High, 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: 5, Reason: Non-compliance, pregnancy; Group 2 Number missing:
4, Reason: Non-compliance, pregnancy, severe side effects

Study type

RCT (Patient randomised; Parallel)

Number of studies (number of participants)

1 (n=199)

Countries and setting

Conducted in Canada; Setting:

Line of therapy

1st line

Duration of study

Follow up (post intervention): mean 27 months (range: 6-47)

Method of assessment of guideline condition

Adequate method of assessment/diagnosis: symptoms and biochemical evidence of hyperthyroidism

Stratum

Graves’ disease

Subgroup analysis within study

Not applicable

Inclusion criteria

active, previously untreated Graves’ disease based on symptoms of hyperthyroidism, a thyroid examination consistent
with Graves’ disease, biochemical evidence of hyperthyroidism and an increased thyroidal uptake of radioiodine or a
rapid and diffuse uptake of technetium

Exclusion criteria

not specified

Recruitment/selection of patients

not specified

Age, gender and ethnicity

Age - Mean (SD): 38(14). Gender (M:F): 23/126. Ethnicity: Caucasian (n=144), Native American (n=3), Asian (n=1) and
African American (n=1)

Further population details

1. Age: 2. Gender:

Indirectness of population

No indirectness

Interventions

(n=98) Intervention 1: Block and replace. 15 mg MMI twice daily & T4 sufficient dose to maintain TSH in the mid- to
high-normal range (2.0-5.4 mlU/L) or TSH less than or equal to 0.6 mlU/L. Duration 18-months. Concurrent
medication/care: 10 mg MMI three times daily for mean (SD): 7.9 (6.2) weeks, until serum total T3 concentration
entered normal range (0.9-2.8 nmol/L). Indirectness: No indirectness
(n=51) Intervention 2: Titration. MMI adjusted to maintain normal TSH (0.3-5.4 mlU/L). Duration 18 months.
Concurrent medication/care: 10 mg MMI three times daily for mean (SD): 7.9 (6.2) weeks, until serum total T3
concentration entered normal range (0.9-2.8 nmol/L). Indirectness: No indirectness

Funding

Funding not stated
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Study

Protocol outcomes not reported by the study

Quality of life; Mortality; Thyroid ophthalmopathy; Euthyroidism; Hypothyroidism; Ischaemic heart disease; Heart
failure; Arrhythmia; Osteoporosis; Impaired cognitive function; Growth; Pain; Symptom scores; Experience of care;
Healthcare contacts; Agranulocytosis; Liver failure; Minor drug related adverse events; Teratogenesis

Thyroid Disease: FINAL

Protocol outcome 1: Relapse of hyperthyroidism
- Actual outcome for Graves’ disease: Relapse at mean 27 months after treatment withdrawal (range: 6-47 months); Group 1: 21/98, Group 2: 18/51
Risk of bias: All domain - Very high, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - High, Measurement - High, Crossover - Low,
Subgroups - Low, Other 1 - High; Indirectness of outcome: No indirectness ; Group 1 Number missing: ; Group 2 Number missing:
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RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: BLOCK AND REPLACE versus TITRATION

Study type

RCT (Patient randomised; Parallel)

Number of studies (number of participants)

1 (n=113)

Countries and setting

Conducted in Brazil; Setting: Hospital

Line of therapy

Unclear

Duration of study

Intervention + follow up: 10 – 30-month intervention, 17 - 81 month follow-up

Method of assessment of guideline condition

Adequate method of assessment/diagnosis: based on clinical grounds

Stratum

Graves’ disease

Subgroup analysis within study

Not applicable

Inclusion criteria

patients with unequivocal Graves’ hyperthyroidism, diagnosis based on clinical grounds, confirmed by the
determination of serum thyroid hormone levels, thyroid autoantibodies, serum TSH levels, radioactive iodine uptake
(RAIU), and scintigraphy

Exclusion criteria

not specified

Recruitment/selection of patients

not specified

Age, gender and ethnicity

Age - Mean (SD): High dose: 40(11); titrated dose: 40(13). Gender (M:F): 18/95. Ethnicity: not specified

Further population details

1. Age: 2. Gender:

Indirectness of population

No indirectness

Interventions

(n=65) Intervention 1: Block and replace. MMI 40-100 mg/d (mean (SD) 60.7 (14.5) mg, n=34) or PTU 500-1200 mg/d
(mean (SD) 694 (173) mg, n=31); large start dose, increased to obtain total blockage when necessary; 50-75 µg T3
added 2-3 weeks after. Duration 10-30 months. Concurrent medication/care: not specified. Indirectness: No
indirectness
Comments: Drugs given at 8-hour intervals
(n=48) Intervention 2: Titration. MMI 40 mg or PTU 500 mg, gradually reduced to MMI 5-25 mg/d (mean (SD):13.6(7),
n=25) or PTU 100-300 mg/d (mean (SD): 180(58), n=23) to maintain euthyroid state. Duration 12-20 months.
Concurrent medication/care: not specified. Indirectness: No indirectness
Comments: Drugs given at 8-hour intervals

Funding

Academic or government funding (CNPq)
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Study

Protocol outcomes not reported by the study

Quality of life; Mortality Thyroid ophthalmopathy; Euthyroidism; Hypothyroidism; Ischaemic heart disease; Heart
failure; Arrhythmia; Osteoporosis ; Impaired cognitive function ; Growth; Pain; Symptom scores; Experience of care;
Healthcare contacts; Agranulocytosis; Liver failure; Minor drug related adverse events; Teratogenesis

Thyroid Disease: FINAL

Protocol outcome 1: Relapse of hyperthyroidism
- Actual outcome for Graves’ disease: Relapse at 17-81 months after treatment discontinuation; Group 1: 16/65, Group 2: 28/48
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 - High; Indirectness of outcome: No indirectness ; Group 1 Number missing: 0; Group 2 Number missing: 0
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RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: BLOCK AND REPLACE versus TITRATION

Study type

RCT (Patient randomised; Parallel)

Number of studies (number of participants)

1 (n=104)

Countries and setting

Conducted in United Kingdom; Setting: endocrine clinic in Cambridge

Line of therapy

1st line

Duration of study

Intervention + follow up: 6 or 12 months + 12-month follow-up

Method of assessment of guideline condition

Method of assessment /diagnosis not stated

Stratum

Graves’ disease

Subgroup analysis within study

Not applicable

Inclusion criteria

patients <55 with Graves’ disease, diagnosed by the presence of hyperthyroidism with a diffuse goitre, and supported
by the presence of thyroglobulin/microsomal antibodies, eye signs or a family history, suppressed TSH and elevated
free T4 (FT4) levels at diagnosis

Exclusion criteria

not specified

Recruitment/selection of patients

consecutive patients

Age, gender and ethnicity

Age - Other: <55 years. Gender (M:F): 12/92. Ethnicity: Caucasian (93.3%)

Further population details

1. Age: 2. Gender:

Indirectness of population

No indirectness

Interventions

(n=51) Intervention 1: 12 – 18-month treatment. carbimazole 20mg three times/day, reduced to 40 mg once/d after 4
weeks; thyroxin started at 4 weeks at 1.5 mcg/kg daily, rounded up to the nearest 25 mcg if the patient was euthyroid
or deferred for 1-2 weeks if patient was still hyperthyroid. Duration 12 months. Concurrent medication/care: not
specified. Indirectness: No indirectness
(n=49) Intervention 2: 6 - <12-month treatment. carbimazole 20mg three times/day, reduced to 40 mg once/d after 4
weeks; thyroxin started at 4 weeks at 1.5 mcg/kg daily, rounded up to the nearest 25 mcg if the patient was euthyroid
or deferred for 1-2 weeks if patient was still hyperthyroid. Duration 6 months. Concurrent medication/care: not
specified. Indirectness: No indirectness

Funding

Other author(s) funded by industry (the Wellcome Trust)

Thyroid Disease: FINAL

Weetman 199491
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Study

3

Protocol outcomes not reported by the study

Quality of life; Mortality; Thyroid ophthalmopathy; Hypothyroidism; Relapse of hyperthyroidism; Ischaemic heart
disease; Heart failure; Arrhythmia; Osteoporosis; Impaired cognitive function; Growth; Pain ; Symptom scores;
Experience of care; Healthcare contacts; Agranulocytosis; Liver failure; Minor drug related adverse events;
Teratogenesis

Thyroid Disease: FINAL

2

Protocol outcome 1: Euthyroidism
- Actual outcome for Graves’ disease: Remission at 12 months after end of treatment; Group 1: 33/51, Group 2: 29/49
Risk of bias: All domain - High, Selection - High, Blinding - Low, Incomplete outcome data - Low, Outcome reporting - Low, Measurement - High, Crossover - Low,
Subgroups - Low, Other 1 - Low; Indirectness of outcome: No indirectness ; Baseline details: Baseline details are not given; Group 1 Number missing: , Reason: four failed
to complete trial, one became pregnant, three moved away; Group 2 Number missing: , Reason: four failed to complete trial, one became pregnant, three moved away
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1

RESULTS (NUMBERS ANALYSED) AND RISK OF BIAS FOR COMPARISON: 12-18 MONTH TREATMENT versus 6-<12 MONTH TREATMENT

Thyroid Disease: FINAL
Forest plots

Appendix E: Forest plots
E.1 Grave’s disease- methimazole/carbimazole versus
propylthiouracil
Figure 2: Euthyroidism (3-12 months)
Study or Subgroup
He 2004
Homsanit 2001
Nakamura 2007
Peixoto 2006

MMI
PTU
Events Total Events Total Weight
12
15
5
15 22.1%
27
35
7
36 23.2%
176 194
54
69 29.5%
10
25
15
21 25.2%

Risk Ratio
M-H, Random, 95% CI
2.40 [1.12, 5.13]
3.97 [1.99, 7.90]
1.16 [1.02, 1.32]
0.56 [0.32, 0.97]

Total (95% CI)
269
141 100.0%
Total events
225
81
Heterogeneity: Tau² = 0.43; Chi² = 24.65, df = 3 (P < 0.0001); I² = 88%
Test for overall effect: Z = 1.15 (P = 0.25)

Risk Ratio
M-H, Random, 95% CI

1.51 [0.75, 3.03]
0.1

0.2

0.5
1
2
5
Favours PTU Favours MMI

10

Figure 3: Hypothyroidism (12 weeks)
Study or Subgroup
He 2004
Homsanit 2001

Favours MMI
PTU
Events Total Events Total Weight
4
15
0
15 27.6%
11
35
0
36 72.4%

Total (95% CI)
50
51 100.0%
Total events
15
0
Heterogeneity: Chi² = 0.01, df = 1 (P = 0.91); I² = 0%
Test for overall effect: Z = 4.20 (P < 0.0001)

Peto Odds Ratio
Peto, Fixed, 95% CI
9.31 [1.17, 73.75]
10.66 [2.97, 38.22]

Peto Odds Ratio
Peto, Fixed, 95% CI

10.27 [3.46, 30.44]
0.1

0.2

0.5
1
2
5
Favours MMI Favours PTU

10

Figure 4: Minor drug related adverse events (3 – 12-months)
Study or Subgroup
Nakamura 2007
Peixoto 2006

MMI
PTU
Events Total Events Total Weight
58 267
54 104 99.3%
2
25
0
21
0.7%

Total (95% CI)
292
125 100.0%
Total events
60
54
Heterogeneity: Chi² = 2.36, df = 1 (P = 0.12); I² = 58%
Test for overall effect: Z = 5.48 (P < 0.00001)

Risk Ratio
M-H, Fixed, 95% CI
0.42 [0.31, 0.56]
4.23 [0.21, 83.53]

Risk Ratio
M-H, Fixed, 95% CI

0.44 [0.33, 0.59]
0.1

0.2

0.5
1
2
5
Favours MMI Favours PTU

10

E.2 Grave’s disease- 12 – 18-month vs >18-month
treatment
Figure 6: Relapse (2 – 5 years post treatment withdrawal)
Study or Subgroup
Garcia-Mayor 1992
Maugendre 1999

>18m
12-18m
Events Total Events Total Weight
20
24
24
28 47.9%
18
62
26
72 52.1%

Total (95% CI)
86
100 100.0%
Total events
38
50
Heterogeneity: Chi² = 0.77, df = 1 (P = 0.38); I² = 0%
Test for overall effect: Z = 0.88 (P = 0.38)

Risk Ratio
M-H, Fixed, 95% CI
0.97 [0.77, 1.23]
0.80 [0.49, 1.32]

Risk Ratio
M-H, Fixed, 95% CI

0.88 [0.67, 1.16]
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Forest plots

E.3 Grave’s disease- 6 - <12-month vs 12 – 18-month
treatment

Figure 7: Relapse (24 months post treatment withdrawal)
Study or Subgroup
Allanic 1990

12-18m
6-<12 m
Events Total Events Total Weight
17
46
28
48 100.0%

Total (95% CI)
46
Total events
17
Heterogeneity: Not applicable
Test for overall effect: Z = 2.00 (P = 0.05)

48 100.0%

Risk Ratio
M-H, Fixed, 95% CI
0.63 [0.41, 0.99]

Risk Ratio
M-H, Fixed, 95% CI

0.63 [0.41, 0.99]

28
0.1

0.2
0.5
1
2
5
Favours 12-18m Favours 6-12 m

10

Figure 8: Euthyroidism (12 – 24 months post treatment withdrawal)
Study or Subgroup
Allanic 1990
Weetman 1994

12-18m
6-<12 m
Events Total Events Total Weight
29
46
20
48 39.8%
33
51
29
49 60.2%

Total (95% CI)
97
97 100.0%
Total events
62
49
Heterogeneity: Chi² = 1.61, df = 1 (P = 0.20); I² = 38%
Test for overall effect: Z = 1.84 (P = 0.07)

Risk Ratio
M-H, Fixed, 95% CI
1.51 [1.01, 2.26]
1.09 [0.80, 1.49]

Risk Ratio
M-H, Fixed, 95% CI

1.26 [0.99, 1.61]
0.1

0.2
0.5
1
2
5
Favours 6-12m Favours 12-18m

10

E.4 Grave’s disease- block-replace versus titration
Figure 9: Relapse (up to 47 months after treatment withdrawal)
Study or Subgroup
Edmonds 1994
Grebe 1998
Lucas 1997
McIver 1996
Nedrebo 2002
Rittmaster 1998
Romaldini 1983

block-replace
titration
Events
Total Events Total Weight
17
34
24
36 14.9%
13
16
16
17 19.6%
20
30
18
30 15.6%
8
25
8
20
7.1%
49
98
41
91 18.4%
21
98
18
51 11.6%
16
65
28
48 12.7%

Total (95% CI)
366
293 100.0%
Total events
144
153
Heterogeneity: Tau² = 0.06; Chi² = 15.10, df = 6 (P = 0.02); I² = 60%
Test for overall effect: Z = 1.75 (P = 0.08)

Risk Ratio
M-H, Random, 95% CI
0.75 [0.50, 1.13]
0.86 [0.66, 1.12]
1.11 [0.75, 1.64]
0.80 [0.37, 1.75]
1.11 [0.82, 1.50]
0.61 [0.36, 1.03]
0.42 [0.26, 0.69]

Risk Ratio
M-H, Random, 95% CI

0.80 [0.63, 1.03]
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Figure 10: Minor drug related adverse events (during 6 – 12-month treatment)
Study or Subgroup
Edmonds 1994
Grebe 1998

Favours block-replace
titration
Events
Total Events Total Weight
7
49
6
46 63.3%
5
17
0
20 36.7%

Total (95% CI)
66
66 100.0%
Total events
12
6
Heterogeneity: Tau² = 2.23; Chi² = 2.90, df = 1 (P = 0.09); I² = 66%
Test for overall effect: Z = 0.79 (P = 0.43)

Risk Ratio
M-H, Random, 95% CI
1.10 [0.40, 3.02]
12.83 [0.76, 216.55]

Risk Ratio
M-H, Random, 95% CI

2.70 [0.23, 31.79]
0.1 0.2
0.5
1
2
5
Favours block-replace Favours titration

10

Figure 11: Agranulocytosis (during 6 – 12 month treatment)
Study or Subgroup
Edmonds 1994
Grebe 1998

block-replace
titration
Events
Total Events Total Weight
1
49
0
46 26.2%
2
17
1
20 73.8%

Total (95% CI)
66
66 100.0%
Total events
3
1
Heterogeneity: Chi² = 0.21, df = 1 (P = 0.65); I² = 0%
Test for overall effect: Z = 1.13 (P = 0.26)

Peto Odds Ratio
Peto, Fixed, 95% CI
6.95 [0.14, 350.96]
2.42 [0.23, 25.02]

Peto Odds Ratio
Peto, Fixed, 95% CI

3.19 [0.43, 23.74]
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Quality assessment

No of patients

Effect
Quality Importance

No of
studies

Design

Risk of
Other
Relative
Inconsistency Indirectness Imprecision
Methimazole/carbimazole Propylthiouracil
bias
considerations
(95% CI)

Absolute

Euthyroidism (follow-up 3-12 months; assessed with: cases)
4

randomised serious1 serious2
trials

no serious
indirectness

serious3

none

225/269
(83.6%)

52.4%

RR 1.51
(0.75 to
3.03)

15/50
(30%)

0%

Peto OR
10.27 (3.46
to 30.44)

60/292
(20.5%)

54/125
(43.2%)

RR 0.44
(0.33 to
0.59)

267 more per  IMPORTANT
1000 (from 131 VERY
fewer to 1000 LOW
more)

Hypothyroidism (follow-up 12 weeks; assessed with: cases)
2

randomised serious1 no serious
trials
inconsistency

no serious
indirectness

very serious3 none

300 more per
1000 (from 0
more to 0
more)4

 IMPORTANT
VERY
LOW

Minor drug related adverse events (follow-up 3-12 months; assessed with: cases)
2

1

randomised very
serious2
trials
serious1

no serious
indirectness

no serious
imprecision

none

146 fewer per  IMPORTANT
1000 (from 107 VERY
fewer to 174
LOW
fewer)

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
Downgraded by 1 or 2 increments because the point estimate and or the confidence intervals varied widely across studies, unexplained by subgroup analysis
3
Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if the confidence interval crossed both MIDs
4
Zero events in control group
2

Thyroid Disease: FINAL

Table 9: Clinical evidence profile: MMI versus PTU
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Appendix F: GRADE tables

No of patients

Effect
Quality Importance

No of
studies

Design

Risk of
bias

Inconsistency

Indirectness

Other
considerations

Imprecision

>18m

1218m

Relative
(95% CI)

Absolute

Relapse (follow-up 2-5 years; assessed with: cases (post treatment withdrawal))
 IMPORTANT
VERY
LOW
1
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
2

randomised
trials

very
serious1

no serious
inconsistency

no serious
indirectness

Serious2

none

38/86 60.9% RR 0.88 (0.67
(44.2%)
to 1.16)

73 fewer per 1000 (from
201 fewer to 97 more)

Table 9: Clinical evidence profile: 6-<12-month vs 12 - 18-month treatment
Quality assessment

No of patients

Effect
Quality

No of
studies

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Other
612-18m
considerations
<12m

Relative
(95% CI)

Importance

Absolute

Relapse (follow-up 24 months; assessed with: cases (post treatment withdrawal))
1

randomised
trials

no serious
risk of bias

no serious
inconsistency

no serious
indirectness

serious1

none

17/46 58.3% RR 0.63 (0.41 216 fewer per 1000 (from
IMPORTANT

(37%)
to 0.99)
6 fewer to 344 fewer) MODERATE

Euthyroidism (follow-up 12-24 months; assessed with: cases (post treatment withdrawal))
randomised Serious2
no serious
no serious
serious1
none
62/97 50.4% RR 1.26 (0.99 131 more per 1000 (from

trials
inconsistency
indirectness
(63.9%)
to 1.61)
5 fewer to 307 more)
LOW
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
2

IMPORTANT

Thyroid Disease: FINAL
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Table 8: Clinical evidence profile: 12 – 18-month vs > 18-month treatment

No of patients

Effect
Quality Importance

No of
studies

Design

Risk of
bias

Inconsistency

Indirectness

Imprecision

Other
considerations

BlockTitration
replace

Relative
(95% CI)

Absolute

Relapse (follow-up 6-47 months; assessed with: cases (post treatment withdrawal))
7

randomised
trials

serious1

serious2

no serious
indirectness

serious3

none

58.3%

RR 0.8 (0.63 to 117 fewer per 1000 (from  IMPORTANT
1.03)
216 fewer to 17 more)
VERY
LOW

12/66
(18.2%)

6.5%

RR 2.70 (0.23 to 59 more per 1000 (from
31.79)
50 fewer to 935 more)

3/66
(4.5%)

2.5%

144/366
(39.3%)

minor drug related adverse events (follow-up 6-12 months; assessed with: cases (during treatment))
2

randomised
trials

serious1

Serious2

no serious
indirectness

serious3

none

 IMPORTANT
VERY
LOW

Agranulocytosis (follow-up 6-12 months; assessed with: cases (during treatment))
2

1

randomised
trials

serious1

no serious
inconsistency

no serious
indirectness

Serious3

none

Peto OR 3.19
(0.43 to 23.74)

51 more per 1000 (from
14 fewer to 353 more)

 IMPORTANT
LOW

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
Downgraded by 1 or 2 increments because the point estimate and or the confidence interval varied widely across studies, unexplained by subgroup analysis.
3
Downgraded by 1 increment if the confidence interval crossed one MID or by 2 increments if the confidence interval crossed both MIDs.
2

Thyroid Disease: FINAL

Quality assessment
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Table 10: Clinical evidence profile: Block-replace versus titration

Thyroid Disease: FINAL
Health economic evidence selection

Appendix G: Health economic evidence
selection
Figure 5: Flow chart of health economic study selection for the guideline
Records identified through database
searching, n=2689

Additional records identified through other sources:
n=0

Records screened in 1st sift, n=2689
Records excluded* in 1st sift, n=2620

Full-text papers assessed for eligibility
in 2nd sift, n=69
Papers excluded* in 2nd sift, n=65

Full-text papers assessed for
applicability and quality of
methodology, n=4

Papers included, n=2 (0
studies)

Papers selectively excluded,
n=2 (0 studies)

Papers excluded, n=0 (0
studies)

•
•
•
•
•

•
•
•
•
•

•
•
•
•
•

•
•
•
•
•
•
•
•
•
•

Hypothyroidism: n=0
Thyroid enlargement: n=0
Thyrotoxicosis drugs n=0
Thyrotoxicosis surgery n=0
Thyrotoxicosis radioactive
iodine n=0
Thyrotoxicosis graves’
disease n=1
Thyrotoxicosis toxic
nodular goitre n=0
Subclinical hypothyroidism
n=0
Subclinical thyrotoxicosis
n=0
FNAB±US n=1
Monitoring n=0
Imaging n=0
Which TFT n=0
Who to test n=0
RAI safety n=0

•
•
•
•
•
•
•
•
•
•

Hypothyroidism: n=0
Thyroid enlargement: n=0
Thyrotoxicosis drugs n=0
Thyrotoxicosis surgery n=0
Thyrotoxicosis radioactive
iodine n=0
Thyrotoxicosis graves’
disease n=1
Thyrotoxicosis toxic
nodular goitre n=0
Subclinical hypothyroidism
n=0
Subclinical thyrotoxicosis
n=0
FNAB±US n=1
Monitoring n=0
Imaging n=0
Which TFT n=0
Who to test n=0
RAI safety n=0

•
•
•
•
•
•
•
•
•
•

Hypothyroidism: n=0
Thyroid enlargement: n=0
Thyrotoxicosis drugs n=0
Thyrotoxicosis surgery n=0
Thyrotoxicosis radioactive
iodine n=0
Thyrotoxicosis graves’
disease n=0
Thyrotoxicosis toxic
nodular goitre n=0
Subclinical hypothyroidism
n=0
Subclinical thyrotoxicosis
n=0
FNAB±US n=0
Monitoring n=0
Imaging n=0
Which TFT n=0
Who to test n=0
RAI safety n=0

* Non-relevant population, intervention, comparison, design or setting; non-English language
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Appendix H: Health economic evidence tables

Thyroid Disease: FINAL
Health economic analysis

Appendix I: Health economic analysis
None
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Thyroid Disease: FINAL
Excluded studies

Appendix J: Excluded studies
J.1 Excluded clinical studies
Table 10: Studies excluded from the clinical review
Study

Exclusion reason

Abraham-nordling

20071

No usable outcomes

Andrade 19994

Less than minimum duration

Andrade 20015

Incorrect interventions

20046

Incorrect interventions

Andrade
Azizi

20128

Azizi 2018

Wrong study design
NRS where RCTs are available

7

Barczynski

20129

Barczynski 201010
Barczynski

201811

Incorrect interventions
Abstract only
Incorrect interventions

Benker

199513

Incorrect interventions

Benker

199812

Incorrect interventions

200315

Bonnema

Incorrect interventions

Bonnema 200416

Incorrect interventions

Bonnema

201117

Inappropriate comparison

Braga

200218

Less than minimum duration

Burch

200119

No usable outcomes

200720

Buscemi

Not guideline condition

Canto 201621

Incorrect interventions

Chen 201122

Inappropriate comparison

Chen
Chi

201423

200524

Connell

Inappropriate comparison

198725

De Luca

201826

Esfahani 200528
Glinoer

200130

Goni iriarte
Hamide

199531

201433

Hashizume

199134

Hoermann 200236
Howarth

No additional outcomes to those reported elsewhere

200138

No usable outcomes
SR, checked for references
Inappropriate comparison
Incorrect interventions
Not in English
NRS where RCTs are available
NRS without adequate adjustment
Incorrect interventions
Incorrect interventions

Jaiswal

201439

Incorrect interventions

Järhult

200540

Incorrect interventions

Jorde

199542

Incorrect interventions

Kallner 199643

Incorrect interventions

Kung 199544

Incorrect interventions

Leclere
Leslie

199445

200346

Leung 2017
Li

201648

Liu 201550

47

Not in English
Incorrect interventions
SR, checked for references
SR, checked for references
Incorrect interventions
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Study
Liu

Exclusion reason

201749

Ljunggren

Incorrect interventions
199851

No usable outcomes

Ma

200853

SR, checked for references

Ma

201654

SR checked for references

Marcocci 198955
Mashio

199756

Mastorakos
Menconi

Inappropriate comparison

200357

200760

Miranda-padua

201461

Müller 200162
Noh

Incorrect interventions
Incorrect interventions
No usable outcomes
Incorrect interventions
Inappropriate comparison

201566

Incorrect interventions

Orsini

201267

Inappropriate comparison

Peters

199569

Incorrect interventions

Peters

199670

No usable outcomes

Peters 199771

Incorrect interventions

Pfeilschifter 199772

Inappropriate comparison

201173

Pirnat

Pusuwan
Raber

Incorrect interventions

201174

200075

Reinwein

Inappropriate comparison
Incorrect interventions

199376

Rokni 201478

Inappropriate comparison
SR checked for references

Santos

200480

NRS without adequate adjustment

Santos

201281

Inappropriate comparison

Sapienza

201582

Schneider

200583

Singhal 201484
Taïeb

201685

Thientunyakit
Tian

Inappropriate comparison
Withdrawn Cochrane review
Incorrect interventions

201086

200187

Unalp

Inappropriate comparison

200988

Inappropriate comparison
Not in English
No usable outcomes

Walter 200689

NRS without adequate adjustment

Wang 201690

SR, checked for references

Witte

200092

Yousefi
Yuan

201193

201794

Incorrect interventions
Not in English
SR, checked for references

J.2 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 a block and replace regimen compared
with a titration regimen of antithyroid drugs for Graves’
disease?
Why this is important:
Antithyroid drugs (ATDs) are a commonly used treatment modality for Graves’
hyperthyroidism/disease. There are two regimes of ATDs: (a) ‘block and replace’ regime (a
fixed high dose of ATD is combined with levothyroxine) and (b) ‘titration’ regime (titrated dose
of ATD based on thyroid function tests). It remains uncertain which of these two regimes is
most effective for treating Graves’ hyperthyroidism in terms of remission rate, adverse effects
and stability of thyroid function. Limitations in the current evidence have led to conflicting
recommendations in the international guidelines for the management of Graves’
hyperthyroidism and to variation in clinical practice. A national survey showed that one third
of UK endocrinologists use a block and replace regime while the others prefer a titration
regime.
The evidence currently identified was of low quality and was thus insufficient to allow us to
draw conclusions between these two options. A large high quality trial comparing the clinical
and cost effectiveness of these two regimes for people with Graves’ disease will help to
reduce the variation in clinical practice and improve patient care.
Criteria for selecting high-priority research recommendations:

PICO question

Population: People with Graves’ hyperthyroidism/disease who are
being treated with an antithyroid drug (ATD)
Intervention(s): Block and replace regime of ATD
Comparison: Titration regime of ATD Outcome(s): quality of life,
symptom control, biochemical euthyroidism, side effects of ATD,
new development and worsening of thyroid eye disease,
hyperthyroidism relapse rate, cost

Importance to
patients or the
population

This research will help to establish which of the two regimes of
ATDs is most clinically and cost-effective, leading to reduction in
variation in clinical practice and improvement in patient care.

Relevance to NICE
guidance

This research will enable future guidelines to identify and
recommend the most clinically and cost effective regime for treating
people with Graves’ hyperthyroidism.

Relevance to the
NHS

Clear evidence supporting the superiority of one ATD regime over
the other in terms of clinical and cost-effectiveness will offer
clinicians clear guidance on the preferred ATD regime for the
management of people with Graves’ disease.

National priorities

Hyperthyroidism, most frequently caused by Graves’ disease,
comes under the long-term condition directorate in the UK.

Current evidence

Several randomised controlled trials (RCTs) and retrospective

© NICE 2019. All rights reserved. See Notice of rights.
88

Thyroid Disease: FINAL
Research recommendations

base

observational studies have compared clinical outcomes with the
block and replace regime versus the titration regime for treatment
of Graves’ disease. However, as most of these studies are small
and associated with methodological limitations, it is difficult to
derive a firm conclusion regarding the effectiveness of any of the
two options over the other. A Cochrane review on this topic has
highlighted the need for further research.

Equality

This recommendation will help to reduce the current variation in
clinical practice in the UK.

Study design

RCTwith corresponding economic analysis.

Feasibility

Considering the wide administration of ATDs under both regimes
across the UK, a multi-centre UK trial is feasible.

Other comments
Importance

Medium: the research is relevant to the recommendations in the
guideline, but the research recommendation is not key to future
updates.

K.2 Research question: What is the clinical and cost
effectiveness of different durations of antithyroid drug
regimens for people with T3 thyrotoxicosis due to Graves’
disease?
Why this is important:
T3 thyrotoxicosis is the mildest form of overt hyperthyroidism but currently patients are
treated in the same way as any person with Graves’ disease, using antithyroid drugs for 1218 months. This is largely because the randomised trials using antithyroid drugs to treat
Graves’ disease were performed 20-30 years ago, before T3 thyrotoxicosis could be
identified reliably by biochemical testing. Thus, it may be the case that this patient group,
which accounts for 20-25% of patients currently presenting with Graves’ disease, is being
unnecessarily exposed to prolonged antithyroid drug treatment and to its associated risk of
serious side-effects and excess resource use, There is no strong evidence to guide
treatment for the subgroup of people with T3 thyrotoxicosis and a randomised study would
clarify whether a shorter and lower dose antithyroid drugs regimen would lead to more
clinically and cost-effective treatment for those people

Criteria for selecting high-priority research recommendations:
PICO question

Population: Adult patients with new onset T3 thyrotoxicosis due to Graves’
disease (TRAb positive, TSH <0.05, FT3 6.5-10pmol/l, normal FT4)
Intervention(s): Carbimazole 5mg daily until serum TSH in reference
range on 2 consecutive readings 6 weeks apart (or ?>1.0mIU/l once)
Comparison: Conventional carbimazole dose (20mg, then tapering) for 12
months
Outcome(s): Proportion of patients remaining euthyroid (TSH in reference
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range) one year after withdrawal of antithyroid drugs
Importance to
patients or the
population

A clinical trial determining the clinical and cost-effectiveness of different
(shorter) antithyroid drug regimen durations for people with T3
thyrotoxicosis could help improve treatment outcomes and minimise side
effects for those people with a positive resource impact.

Relevance to NICE
guidance

This will address the lack of evidence available to guide the management
of people with T3 thyrotoxicosis. There is currently no distinction in
management of patients with Graves’ hyperthyroidism and those with T3
thyrotoxicosis in NICE guidance because there is no evidence to guide a
different management approach. New knowledge could lead to a safer,
cheaper stratified approach.

Relevance to the
NHS

Evidence of the clinical and cost-effectiveness of different antithyroid drug
regimens of shorter duration and lower dose would ensure improved
patient outcomes and less resource use, in terms of drugs, clinic time,
patient safety and follow up

National priorities

Efficient health resource use

Current evidence
base

The problem with the current evidence base is that this patient group had
too mild a disease to be included in the randomised studies which form
the basis of that current evidence base. This is historical, as free T3 (FT3)
assays only started to become reliable about 20 years ago, after these
studies were completed. Prior to that, insensitive total T3 (TT3) assays
were used which failed to identify the majority of patients with T3thyrotoxicosis.

Equality

The majority of people with Graves’ disease are women (6:1), so
overtreatment currently affects mostly women.

Study design

Primary research: randomised study, powered to find ‘non-inferiority’ of
short-term low-dose treatment.

Feasibility

Feasible within a multicentre NHS environment

Other comments

No previous attempts to answer this question have been made.

Importance

Medium: the research is relevant to the recommendations in the guideline,
but the research recommendations are not key to future updates. It is
widely acknowledged by experts that there is likely to be unnecessary
overtreatment here which is not good medicine or health policy.

© NICE 2019. All rights reserved. See Notice of rights.
90

