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Definition – subclinical hypothyroidism

• Few / no symptoms or signs of 
thyroid dysfunction 

• TSH > 4.5 IU/L
• Serum free thyroxine (fT4) in 

reference range
• Not on thyroxine   
• Rugge et al, U.S. Preventive 

Services Task Force 
– Ann Intern Med 2015;162:35-45
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Epidemiology of subclinical 
hypothyroidism (SCH)

• Older age is associated with higher TSH
• SCH is common in older age 

– Canaris et al, Colorado Thyroid Disease 
Prevalence Study, Arch Intern Med 
2000;160:526-534

• Possible harms 
– Fatigue, low mood
– Ischaemic heart disease, heart failure

• Possible benefits
– Reduced risk atrial fibrillation
– Reduced risk osteoporosis / fractures 
– Prolonged survival very elderlyBGS AUTUMN C
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The American Journal of Medicine 2016 129, 1082-1092DOI: (10.1016/j.amjmed.2016.06.013) 
Copyright © 2016 Elsevier Inc. Terms and Conditions

Symptoms of thyroid failure by age of onset
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• For subclinical hypothyroidism (SCH)
– No evidence thyroid hormone treatment associated with 

improved quality of life, cognitive function, BP or BMI
– Cohort study - treatment associated with decreased 

coronary heart disease events 
– Treatment harms ‘poorly studied and sparsely reported’
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Study aims and objectives

• To determine if there are clinical benefits from 
levothyroxine for older people with SCH 
– across wide range of outcomes, including health-

related quality of life, cardiovascular disease, muscle 
function, cognition, BP, BMI, waist circumference

• Specific subgroups of older people
– Women, very elderly, subgroups of TSH

• Are benefits offset by adverse effects?
• To establish a study biobank for future researchBGS AUTUMN C
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TRUST trial – entry criteria

• Age >65 years, community dwelling
• TSH 4.6 – 19.9 mU/L persisting on repeat  

measurement
• fT4 in reference range
• Not on thyroxine / antithyroid drugs
• Minimum 4 weeks after major non-thyroidal illness
• No dementia
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TRUST trial – intervention / control

• Randomised double-blind placebo controlled trial
• Levothyroxine 

– Starting dose 50μg 
• reduced to 25μg if weight <50Kg or coronary heart disease 

– Dose titration according to TSH, target 0.40-4.59mU/L 
– 25μg adjustments at 6-8 weeks, then annually

• Matching placebo with mock titration
• Minimum 12 months duration BGS AUTUMN C
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TRUST trial - outcomes

Primary
• Thyroid-specific quality of 

life (ThyPRO) at 12months 
– Tiredness
– Hypothyroid symptoms

Secondary
• ThyPRO Tiredness and Hypothyroid 

symptoms at 6-8 weeks and on extended 
follow-up

• Euroqol 5-D / VAS
• ThyPRO39 (end of study only)
• Handgrip strength
• Digit-symbol substitution test
• Cardiovascular events*
• Total and CVS mortality
• Blood pressure
• BMI, weight, waist circumference
• Barthel index
• IADL

*demoted –
initially planned as co-primary outcomeBGS AUTUMN C
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Power calculations for effect of 
levothyroxine – sample size

• Co-primary outcomes
– ThyPRO Fatigue and Hypothyroid scores (0-100) 

at 12m (adjusted for baseline)
– SDs 13.3 and 18.3
– 80% power at p=0.025 (0.05/2)
– 540 (750) participants
– Difference of 3.5 (3.0) on the Hypothyroid scale 
– Difference of 4.9 (4.1) on the Tiredness scale 
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ThyPRO Fatigue domain

• Fatigue
– During the past four weeks 

have you:
• been tired?
• been exhausted?
• had difficulty getting motivated 

to do anything at all?
• felt worn out?

• Vitality
– During the past four weeks 

have you:
• Felt full of life?
• Felt energetic?
• Been able to cope with the 

demands of your life?

5 response options: Not at all; A little; Some; Quite a bit; Very much
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ThyPRO Hypothyroid symptoms 

• Hypothyroid symptoms
– During the past four weeks 

have you:
• Been sensitive to cold?
• Had swollen hands or feet?
• Had dry skin?
• Had itchy skin?

5 response options: Not at all; A little; Some; Quite a bit; Very much
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Adverse effects

• Adverse events of special interest
– New atrial fibrillation (AF)
– Heart failure
– New diagnosis osteoporosis 
– Fracture

• Serious Adverse Events
• ThyPRO Hyperthyroid symptoms

BGS AUTUMN C
ONFERENCE 20

17



Screening and recruitment
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Progress through the study
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Baseline characteristics
Placebo (n=369) Levothyroxine (n=368)

Age (years); mean, range 74.8 (65.1-93.4) 74.0 (65.2-93.0)

Female sex 198 (53.7%) 198 (53.8%)

Standard housing 356 (96.5%) 358 (97.3%)

TSH (mIU/L); mean, range 6.38 (4.6-17.6) 6.41 (4.6-17.6)

fT4 (pmol/L); mean, SD 13.3 (1.9) 13.4 (2.1)
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TSH in placebo and levothyroxine groups

Mean and 95% CI

p<0.001 for all in-
study time points
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Primary outcomes – hypothyroid 
symptoms and tiredness (12 months)

Placebo
(mean, SD)

Levothyroxine
(mean, SD)

Levothyroxine-
placebo difference
(mean, 95% CI)

ThyPRO 
Hypothyroid 
Symptoms (0-100)

16.7 (17.5)
n=320

16.6 (16.9)
n=318 0.0 (-2.0, 2.1)

ThyPRO Tiredness 
(0-100) 

28.6 (19.5)
n=320

28.7 (20.2)
n=318 0.4 (-2.1, 2.9)

Modified intention to treat analysis; results adjusted for stratification variables and baseline 
levels of the same variable using linear regression
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Post-hoc subgroup analyses – subjects 
with highest level of baseline symptoms 
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Subgroup baseline TSH >10 mIU/L
Baseline 
Placebo
n=17

Baseline
Levothyroxine
n=18

12 months
Placebo
n=17

12 months
Levothyroxine
n=18

Between 
group 
difference 
(95% CI)

TSH mIU/L 12.48 (2.35) 12.78 (2.43) 10.06 (5.15) 6.10 (3.94) -4.19 
(-5.95, -2.43)

ThyPRO
Hypothyroid 
symptoms

20.2 (22.5) 12.2 (18.2) 19.1 (23.4) 14.2 (16.4) 0.6 
(-8.3, 9.6)

ThyPRO
Tiredness

25.0 (15.8) 25.7 (24.8) 28.8 (20.3) 25.4 (24.3) -2.8 
(-13.6, 8.0)

ThyPRO results at 12 months are adjusted for stratification variables (country, sex and starting dose 
of levothyroxine) and baseline levels of the same variable using linear regression
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Secondary outcomes – generic health-
related quality of life (EuroQol)

Placebo at 
12 months

Levo-
thyroxine 
at 12 
months 

Difference 
at 12 
months 
(95% CI)

Placebo at 
extended
follow-up

Levo-
thyroxine
at extended 
follow-up

Difference 
at extended 
follow-up 
(95% CI)

EuroQol 5D 0.853
(0.191)
n=320

0.833 
(0.212)
n=318

-0.025*
(-0.050,0.000)

0.829
(0.209)
n=187

0.864
(0.188)
n=193

0.040**
(0.005,0.075)

EuroQol
visual 
analogue 
scale

77.4 
(13.7)
n=319

77.3 
(15.65)
n=318

-1.3 
(-3.2, 0.6)

77.2 
(13.5)
n=187

76.8 
(14.2)
n=193

-0.8 
(-3.2, 1.7)

*p=0.05, **p=0.03
Modified intention to treat analysis; data adjusted for stratification variables and baseline levels of the same variable 
using linear regression; extended follow-up visit additionally adjusted for time to visit.
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Post-hoc analysis change in EQ5D by 
baseline EQ5D
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Interpretation –
Effect of levothyroxine on EuroQol in older people 

with subclinical hypothyroidism 

• Statistically significant deterioration with levothyroxine 
in EQ5D at 12 months
– Those with worse EQ5D at baseline appear to do worst with 

levothyroxine
• Statistically significant improvement with levothyroxine 

in EQ5D at extended follow-up (24.4 months)
• May be chance findings
• Magnitude of effect very small - clinically not relevant
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No effects of levothyroxine observed 
on the following measures

• Secondary outcomes
– ThyPRO39
– Handgrip strength
– Digit-symbol substitution 
– Cardiovascular events
– Total and CVS mortality
– Blood pressure
– BMI, weight, waist 

circumference
– Barthel index
– IADL BGS AUTUMN C
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Incident cardiovascular events

• Levothyroxine vs 
placebo

• HR 0.89
• 95%CI 0.47-1.69
• p=0.728
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Adverse events of special interest
Placebo
n=369

Levothyroxine
n=368

Treatment effect 
HR (95% CI)

New AF 13 (3.5%) 11 (3.0%) 0.80 (0.35, 1.80)

Heart failure 6 (1.6%) 3 (0.8%) -

Fracture 8 (2.1%) 9 (2.4%) 1.06 (0.41, 2.76)

New osteoporosis 4 (1.1%) 3 (0.8%) -

Modified intention to treat analysisBGS AUTUMN C
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Summary of findings – RCT of 
levothyroxine versus placebo

• We recruited a large cohort of older patients with SCH
• Mean baseline TSH 6.40 (SD 2.01) mIU/L
• Levothyroxine (median dose 50µg) reduced TSH by approximately 2 mIU/ L 
• No effect of levothyroxine on co-primary outcomes – ThyPRO Hypothyroid 

symptoms and Fatigue scores at 12m
• No consistent effect on generic HR-Qol (EuroQol5D/VAS)
• No effect on ThyPRO39,  handgrip strength, digit symbol substitution, BP, weight, 

BMI, waist circumference 
• No evidence of effect on cardiovascular events, ADL (Barthel) or Instrumental ADL
• No excess of adverse events of special interest, no increase in Hyperthyroid 

symptoms (ThyPRO)   
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Conclusions

• Levothyroxine provided no 
symptomatic benefits for 
elderly patients with SCH

• Good statistical power to 
exclude benefit 

• Range of secondary 
outcomes of clinical 
relevance

• Limitations
– Few participants with 

baseline TSH >10mIU/L
– Symptom levels low;  

cannot exclude possible 
benefit in persons with 
more marked complaints

– Underpowered to detect 
effect on cardiovascular 
events or mortality 
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TRUST - looking to the future
• Collaboration with IEMO 

RCT over 80s 
– PI Simon Mooijaart 

• Exploratory analyses
• Biobank studies

– Thyroid autoantibodies
– Lipids
– Markers of bone turnover
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Pre-planned secondary analyses

• Subgroups
– Sex (female / male)
– TSH

• <10, >10 mIU/L
• <7, 7-9.99, >10 mIU/L

• Exploratory and 
sensitivity analyses
– Per-protocol analyses
– Mixed effects models with 

multiple imputations for 
missing data

No significant effects of levothyroxine vs placebo were seen in any of these 
secondary analyses
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