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CHAPTER 11.

LEVOTHYROXINE TREATMENT AND 
CARDIOVASCULAR OUTCOMES IN 
OLDER PEOPLE WITH SUBCLINICAL 
HYPOTHYROIDISM      
      
Laurien E. Zijlstra, J. Wouter Jukema, Rudi G.J. Westendorp, Robert S. Du 

Puy, Rosalinde K.E. Poortvliet, Patricia M. Kearney, Linda O’Keeffe, Olaf M. 

Dekkers, Manuel R. Blum, Nicolas Rodondi, Tinh-Hai Collet, Terry J. Quinn, 

Naveed Sattar, David J. Stott, Stella Trompet, Wendy P.J. den Elzen,  Jacobijn 

Gussekloo, Simon P. Mooijaart

Based on: Levothyroxine Treatment and Cardiovascular Outcomes in Older People with Subclinical 

Hypothyroidism: Pooled Individual Results of Two Randomised Controlled Trials. Frontiers in 
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ABSTRACT

BACKGROUND

The cardiovascular effects of treating older adults with subclinical 

hypothyroidism (SCH) are uncertain. Although concerns have been raised 

regarding a potential increase in cardiovascular side effects from thyroid 

hormone replacement, undertreatment may also increase the risk of 

cardiovascular events, especially for patients with cardiovascular disease 

(CVD).

OBJECTIVE

To determine the effects of levothyroxine treatment on cardiovascular 

outcomes in older adults with SCH.

METHODS

Combined data of two parallel randomised double-blind placebo-controlled 

trials TRUST (Thyroid hormone Replacement for Untreated older adults 

with Subclinical hypothyroidism – a randomised placebo controlled Trial) 

and IEMO80+ (the Institute for Evidence-Based Medicine in Old Age 80-

plus thyroid trial) were analysed as one-stage individual participant data. 

Participants aged ≥65 years for TRUST (n=737) and ≥80 years for IEMO80+ 

(n=105) with SCH, defined by elevated TSH with fT4 within the reference 

range, were included. Participants were randomly assigned to receive 

placebo or levothyroxine, with titration of the dose until TSH level was 

within the reference range. Cardiovascular events and cardiovascular side 

effects of overtreatment (new-onset atrial fibrillation and heart failure) were 

investigated, including stratified analyses according to CVD history and age. 
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RESULTS

The median [IQR] age was 75.0 [69.7-81.1] years, and 448 participants 

(53.2%) were women. The mean TSH was 6.38± SD 5.7 mIU/L at baseline 

and decreased at 1 year to 5.66±3.3 mIU/L in the placebo group, compared 

with 3.66±2.1 mIU/L in the levothyroxine group (p<0.001), at a median dose 

of 50 µg. Levothyroxine did not significantly change the risk of any of the 

prespecified cardiovascular outcomes, including cardiovascular events (HR 

0.74 [0.41-1.25]), atrial fibrillation (HR 0.69 [0.32-1.52]) or heart failure (0.41 

[0.13-1.35]), or all-cause mortality (HR 1.28 [0.54-3.03]) , irrespective of 

history of CVD and age.

CONCLUSION

Treatment with levothyroxine did not significantly change the risk of 

cardiovascular outcomes in older adults with subclinical hypothyroidism, 

irrespective of a history of cardiovascular disease and age.

TRIAL REGISTRATION

ClinicalTrials.gov Identifier: NCT01660126 (TRUST); Netherlands Trial 

Register: NTR3851 (IEMO80+)
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INTRODUCTION
Subclinical hypothyroidism (SCH) is a common condition in older adults, 

with a prevalence between 8% and 18% (1). SCH is defined by elevated levels 

of thyroid stimulating hormone (TSH) with free thyroxine (fT4) within the 

reference range. Patients with SCH are mostly asymptomatic, although SCH 

is a possible contributor to various health problems including cardiovascular 

diseases (CVD) (2). The cardiovascular effect of treating older adults with SCH 

is uncertain. 

The cardiovascular system is sensitive to changes in thyroid hormone 

concentrations due to thyroid hormone receptors in myocardial and vascular 

endothelial tissues (3). Associations have been found between SCH and an 

increase in the number of cardiovascular risk factors (4). In addition, meta-

analyses of prospective studies showed that SCH was associated with an 

increased risk of heart failure, major adverse cardiovascular events (MACE) 

and cardiovascular death (2,5-7) Although associations have been found 

between SCH and CVD, data are limited and conflicting regarding the effect 

of treatment with levothyroxine on cardiovascular outcomes (3) Large 

randomised controlled trials (RCT) investigating especially cardiovascular 

outcomes in older patients are limited and most often investigated surrogate 

markers of CVD, such as cardiovascular risk factors8 or cardiac function and 

structure (9-11). On the one hand, concerns have been raised regarding 

a potential increase in cardiovascular side effects from thyroid hormone 

replacement, such as atrial fibrillation and heart failure. On the other hand, 

undertreatment may increase the risk of cardiovascular events, especially for 

patients with CVD or older age. 

Two recent RCTs, namely TRUST (Thyroid hormone Replacement for 

Untreated older adults with Subclinical hypothyroidism – a randomised 

placebo controlled Trial) and IEMO80+ (the Institute for Evidence-Based 

Medicine in Old Age 80-plus thyroid trial), reported the absence of beneficial 

effect of levothyroxine on thyroid specific quality of life related outcomes in 

older patients with SCH (12,13). For the first time combining all data from the 

two trials, the aim of the present study is to assess the effect of levothyroxine 

treatment on cardiovascular outcomes in older adults with SCH.
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MATERIALS AND METHODS

This study is a prespecified combined analysis of the TRUST and IEMO80+ 

studies. These studies were designed and executed as parallel trials with 

identical study protocols, both investigating whether levothyroxine provides 

clinical benefits in older persons with SCH. 

An Institutional Review Board approved the studies prior to data collection. 

Written informed consent was obtained from all participants. Data were 

analysed as one-stage individual participant data (IPD) of these two 

randomised double-blind placebo-controlled trials. Detailed description 

and protocols have been published previously (14,15). In summary, older 

participants (≥65 years for TRUST and ≥80 years for IEMO80+) with SCH, 

diagnosed by elevated TSH levels (4.6 to 19.9 mIU/L), measured on at least 

two occasions between 3 months and 3 years apart, with fT4 levels within 

the reference range, were enrolled in Ireland, Scotland, Switzerland and The 

Netherlands. Participants were randomized in a 1:1 ratio for levothyroxine 

or placebo, with titration of the levothyroxine dose according to TSH level 

every 6-8 weeks and a mock titration schedule with a similar frequency in 

the placebo group. The levothyroxine group started with a dose of 50µg daily 

(or 25µg for participants with weight <50kg or a history of coronary heart 

disease). Participants were followed up for a minimum of 12 months and a 

maximum of 36 months between April 2013 and May 2018. The final follow-

up was on May 4, 2018.

ENDPOINTS 

The present analysis reports cardiovascular outcomes, including all-cause and 

cardiovascular mortality, and both cardiovascular events and cardiovascular 

side effects. Cardiovascular events are fatal and non-fatal cardiovascular 

events, including acute myocardial infarction, stroke, amputations for 

peripheral vascular disease, revascularisations for atherosclerotic vascular 

disease (including for acute coronary syndrome) and heart failure 

hospitalisations. Cardiovascular side effects of overtreatment include new-

onset atrial fibrillation and new-onset heart failure. Secondary outcomes 
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include the cardiovascular parameters blood pressure, heart rate and weight, 

which were measured as positive signals of TSH change.

HISTORY OF CARDIOVASCULAR DISEASE AND AGE 

Stratified analyses were executed for patients with or without a history of 

CVD at inclusion. CVD was defined as ischemic heart disease (both angina 

pectoris or myocardial infarction), stroke or transient ischemic attack, heart 

failure, peripheral vascular disease, revascularization or atrial fibrillation. 

Furthermore, patients were stratified in the 65-80 age range, or ≥80 years old.

STATISTICAL ANALYSIS

Baseline characteristics are presented as mean ± standard deviation (SD) or 

median [interquartile range (IQR)] depending on the distribution of data, 

stratified for history of CVD. Hazard ratios (HR) were obtained from a Cox 

proportional hazard regression model and were adjusted for country, sex, 

starting dose of levothyroxine and study, similar to previous publications 

(14,15). Results at 12 months and between-group differences were adjusted 

for country, sex, starting dose of levothyroxine, study (TRUST or IEMO80+) as 

random effect and baseline levels of the same variable with the use of linear 

mixed models. Between-group differences are the value in the levothyroxine 

group minus the value in the placebo group. The efficacy and safety analyses 

were carried out in a modified intention-to-treat population, which included 

participants with data on the outcome of interest. The data were analysed 

using IBM SPSS Statistics, version 23. P-values were considered statistically 

significant if lower than 0.05. Interaction analyses were performed between 

treatment and history of CVD and all secondary endpoints.
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RESULTS

In total, all 737 patients from TRUST and all 105 patients from IEMO80+ were 

included in this combined data-analysis, see Figure 1. Of the 842 participants 

who underwent randomization, 422 were assigned to receive placebo and 

420 to receive levothyroxine. For the baseline characteristics see Table 1. The 

median age of the 842 participants was 75.0 [IQR 69.7-81.1] years, with 419 

(56.9%) participants older than 80 years.

FIGURE 1. FLOWCHART STUDY POPULATION
Combined data of the TRUST and IEMO80+ trials will be examined as one-stage individual 
participant data of these two randomised double-blind placebo-controlled parallel group trials. 
Cardiovascular disease (CVD) is defined as ischemic heart disease, stroke or transient ischemic 
attack, heart failure, peripheral vascular disease, revascularisation or atrial fibrillation. Median 
follow-up was 17-months. 

7 died
17 withdrew from treatment and follow-up
18 withdrew from treatment
1 withdrew from follow-up
11 had no valid primary outcome data

7 died
17 withdrew from treatment and follow-up
18 withdrew from treatment
1 withdrew from follow-up
14 had no valid primary outcome data

N= 737 N= 105TRUST
Thyroid hormone Replacement for
Untreated older adults with Subclinical
hypothyroidism - a randomised placebo
controlled Trial

IEMO80+ (n=105)
The Institute for Evidence-Based Medicine
in Old Age 80-plus thyroid trial

N= 422

N= 271
N= 151

N= 420

N= 269
N= 151

Placebo

No history of CVD
History of CVD

Total N= 842

Extended follow-up

Levothyroxine

No history of CVD
History of CVD

N= 368

N= 235
N= 133

Completed 12 months follow-up

No history of CVD
History of CVD

N= 363

N= 243
N= 120

Completed 12 months follow-up

No history of CVD
History of CVD
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In total, 448 participants (53.2%) were women and 302 (35.9%) had a history 

of CVD. History of CVD or cardiovascular risk factors did not differ between 

the placebo or levothyroxine group. Median follow-up was 17 months. A 

total of 368 participants (87.2%) of the placebo group and 363 (86.4%) of 

the levothyroxine group completed 12-month follow-up, which did not differ 

between patients with or without a history of CVD, see Figure 1. In total, 194 

(23.0%) patients discontinued the trial regimen and 44 (5.2%) withdrew from 

follow-up. Most participants (83.8%) started with a dose of 50 µg and 16.2% 

with 25 µg levothyroxine. Of patients with a history of CVD, 58.9% started 

with a dose of 50 µg levothyroxine and of patients older than 80 79.5%.

Table 2. Thyroid function and cardiovascular parameters at 12 months for patients with or without
a history of cardiovascular disease*

No history of CVD History of CVD

Baseline At 12 months Baseline At 12 months Interaction

Variable Placebo 
(n=271)

Levothyroxine 
(n=269)

Placebo
(n=235)

Levothyroxine 
(n=243)

Difference 
(95% CI)

Placebo 
(n=151)

Levothyroxine 
(n=151)

Placebo 
(n=133)

Levothyroxine 
(n=120)

Difference 
(95% CI)

p-value

Thyrotropin 
(mIU/liter)

6.4±0.1 6.5±0.1 5.6±0.2 3.5±0.1 -2.12
(-2.49 to -1.76)

6.2±0.2 6.2±0.1 5.5±0.2 3.8±0.2 -1.63
(-2.17 to -1.11)

0.31

Median [IQR] 5.8
[5.1 to 7.0]

5.7
[5.2 to 7.0]

4.9
[4.6 to 6.6]

3.2
[2.4 to 4.2]

5.2
[5.0 to 6.8]

5.2
[5.0 to 6.8]

4.9
[3.9 to 6.4]

3.5
[2.7 to 4.4]

Range 4.6 to 17.6 4.6 to 17.6 0.1 to 46.0 0.03 to 15.9 4.6 to 17.6 4.6 to 14.2 1.9 to 18.0 0.8 to 15.4

Cardiovascular 
parameters

Systolic blood 
pressure (mmHg)

142±1.2 143±1.1 139±1.2 140±1.1 0.96
(-1.67 to 3.59)

142±1.6 140±1.7 139±1.7 137±1.9 -1.05
(-5.23 to 3.13)

0.40

Diastolic blood 
pressure (mmHg)

75±0.7 75±0.7 74±0.7 74±0.7 0.46 
(-1.11  to 2.03)

73±1.0 72±1.0 71±1.1 69±1.2 -1.16
(-3.62 to 1.29)

0.28

Heart rate 
(beats per minute)

70.4±0.6 69.1±0.6 70.1±0.7 69.3±0.7 1.07
(-0.50 to 2.63)

68.6±1.1 67.6±1.0 68.7±1.2 67.2±1.2 -0.78
(-3.12 to 1.56)

0.17

Weight
(kg)

74.9±0.9 76.3±0.9 75.0±0.9 76.3±0.9 0.16
(-0.36 to 0.69)

79.3±1.2 80.1±1.4 79.7±1.3 80.6±1.5 0.27
(-0.67 to 1.21)

0.83

Values are mean ± standard error (SE). Abbreviations: CI, confidence interval; CVD, cardiovascular 
disease. Results at 12 months and between-group differences are adjusted for stratification variables 
(country, sex, starting dose of levothyroxine and study as random effect) and baseline levels of the 
same variable with the use of linear mixed models. Between-group differences are the value in the 
levothyroxine group minus the value in the placebo group. Interaction analyses were performed 
between treatment and history of CVD and all endpoints. CVD was defined as ischemic heart disease 
(both angina pectoris or myocardial infarction), stroke or transient ischemic attack, heart failure, 
peripheral vascular disease, revascularization or atrial fibrillation.
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Table 2. Thyroid function and cardiovascular parameters at 12 months for patients with or without
a history of cardiovascular disease*

No history of CVD History of CVD

Baseline At 12 months Baseline At 12 months Interaction

Variable Placebo 
(n=271)

Levothyroxine 
(n=269)

Placebo
(n=235)

Levothyroxine 
(n=243)

Difference 
(95% CI)

Placebo 
(n=151)

Levothyroxine 
(n=151)

Placebo 
(n=133)

Levothyroxine 
(n=120)

Difference 
(95% CI)

p-value

Thyrotropin 
(mIU/liter)

6.4±0.1 6.5±0.1 5.6±0.2 3.5±0.1 -2.12
(-2.49 to -1.76)

6.2±0.2 6.2±0.1 5.5±0.2 3.8±0.2 -1.63
(-2.17 to -1.11)

0.31

Median [IQR] 5.8
[5.1 to 7.0]

5.7
[5.2 to 7.0]

4.9
[4.6 to 6.6]

3.2
[2.4 to 4.2]

5.2
[5.0 to 6.8]

5.2
[5.0 to 6.8]

4.9
[3.9 to 6.4]

3.5
[2.7 to 4.4]

Range 4.6 to 17.6 4.6 to 17.6 0.1 to 46.0 0.03 to 15.9 4.6 to 17.6 4.6 to 14.2 1.9 to 18.0 0.8 to 15.4

Cardiovascular 
parameters

Systolic blood 
pressure (mmHg)

142±1.2 143±1.1 139±1.2 140±1.1 0.96
(-1.67 to 3.59)

142±1.6 140±1.7 139±1.7 137±1.9 -1.05
(-5.23 to 3.13)

0.40

Diastolic blood 
pressure (mmHg)

75±0.7 75±0.7 74±0.7 74±0.7 0.46 
(-1.11  to 2.03)

73±1.0 72±1.0 71±1.1 69±1.2 -1.16
(-3.62 to 1.29)

0.28

Heart rate 
(beats per minute)

70.4±0.6 69.1±0.6 70.1±0.7 69.3±0.7 1.07
(-0.50 to 2.63)

68.6±1.1 67.6±1.0 68.7±1.2 67.2±1.2 -0.78
(-3.12 to 1.56)

0.17

Weight
(kg)

74.9±0.9 76.3±0.9 75.0±0.9 76.3±0.9 0.16
(-0.36 to 0.69)

79.3±1.2 80.1±1.4 79.7±1.3 80.6±1.5 0.27
(-0.67 to 1.21)

0.83

Values are mean ± standard error (SE). Abbreviations: CI, confidence interval; CVD, cardiovascular 
disease. Results at 12 months and between-group differences are adjusted for stratification variables 
(country, sex, starting dose of levothyroxine and study as random effect) and baseline levels of the 
same variable with the use of linear mixed models. Between-group differences are the value in the 
levothyroxine group minus the value in the placebo group. Interaction analyses were performed 
between treatment and history of CVD and all endpoints. CVD was defined as ischemic heart disease 
(both angina pectoris or myocardial infarction), stroke or transient ischemic attack, heart failure, 
peripheral vascular disease, revascularization or atrial fibrillation.

THYROID FUNCTION

The mean ± SD TSH was 6.38±5.7 mIU/L at baseline, and decreased at 1 year 

to 5.66±3.3 mIU/L in the placebo group, compared with 3.66±2.1 mIU/L in 

the levothyroxine treated group (p<0.001), at a median dose of 50 µg. TSH did 

not differ significantly at baseline or at 12 months between patients with or 

without a history of CVD (p-interaction=0.31), see Table 2.
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CARDIOVASCULAR OUTCOMES

In total, 44 (5.2%) fatal and non-fatal cardiovascular events occurred after a 

median follow-up of 17 months, which did not significantly differ between 

placebo and levothyroxine with a HR comparing treatment to placebo of 0.74 

(0.41 to 1.35). Comparing cardiovascular side effects of overtreatment risk 

of new-onset atrial fibrillation was associated with levothyroxine treatment 

was HR 0.69 (0.32 to 1.52) and HR of new-onset heart failure was 0.41 (0.13 

to 1.35). Furthermore, in total, 21 (2.5%) deaths from any cause occurred (of 

which 4 cardiovascular deaths) with a HR for levothyroxine treatment of 1.28 

(0.54 to 3.03). Figure 2 shows a forest plot of all cardiovascular outcomes, 

comparing placebo to levothyroxine stratified by history of CVD and age, 

showing that levothyroxine did not significantly change the risk of any of the 

cardiovascular outcomes, irrespective of CVD history or age (p for interaction 

all >0.10).

No clinically relevant or statistically significant adjusted differences between 

levothyroxine and placebo were found at 12 months for blood pressure, heart 

rate and weight (Table 2). Outcomes did not differ between patients with or 

without a history of CVD (p for interaction all >0.10).

FIGURE 2. CARDIOVASCULAR OUTCOMES STRATIFIED FOR HISTORY OF CARDIOVASCULAR 
DISEASE AND AGE
Cardiovascular disease (CVD) is defined as ischemic heart disease, stroke or transient ischemic 
attack, heart failure, peripheral vascular disease, revascularisation or atrial fibrillation. Hazard 
ratios for treatment were obtained from a Cox proportional hazard regression model predicting 
and were adjusted for study, country, sex and starting dose of levothyroxine. 
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Placebo betterLevothyroxine better

0.01 0.1 101 

Endpoints and subgroups

Fatal and non-fatal cardiovascular event

Total population

History of CVD
No history of CVD

Age ≥80 years
Age 65-80 years

Levothyroxine
n (%)

19 (4.5)

11 (7.3)
8 (3.0)

7 (6.3)
12 (3.9)

19 (4.5)

11 (7.3)
8 (3.0)

7 (6.3)
12 (3.9)

Placebo
n (%)

HR
(95% CI)

0.74 (0.41–1.35)

0.77 (0.35–1.71)
0.70 (0.28–1.74)

0.62 (0.25–1.55)
0.93 (0.41–2.12)

Death from any cause

Total population

History of CVD
No history of CVD

Age ≥80 years
Age 65-80 years

12 (2.9)

7 (4.6)
5 (1.9)

5 (4.6)
7 (2.3)

9 (2.1)

4 (2.6)
5 (1.8)

4 (2.9)
5 (1.8)

1.28 (0.54–3.03)

1.60 (0.46–5.53)
0.97 (0.27–3.52)

1.31 (0.35–4.91)
1.11 (0.34–3.56)

New-onset atrial fibrillation

Total population

History of CVD
No history of CVD

Age ≥80 years
Age 65-80 years

11 (2.6)

2 (1.3)
9 (3.3)

4 (3.6)
7 (2.3)

15 (3.6)

7 (4.6)
8 (3.0)

6 (4.3)
9 (3.2)

0.69 (0.32–1.52)

0.29 (0.06–1.42)
0.97 (0.36–2.62)

0.62 (0.16–2.37)
0.69 (0.25–1.89)

New-onset heart failure

Total population

History of CVD
No history of CVD

Age ≥80 years
Age 65-80 years

4 (1.0)

3 (2.0)
1 (0.4)

3 (2.7)
1 (0.3)

9 (2.1)

5 (3.3)
4 (1.5)

6 (4.3)
3 (1.1)

0.41 (0.13–1.35)

0.53 (0.13–2.24)
0.97 (0.03–2.52)

0.56 (0.14–2.27)
0.23 (0.02–2.27)

Serious adverse event

Total population

History of CVD
No history of CVD

Age ≥80 years
Age 65-80 years

90 (21.4)

47 (31.1)
43 (16.0)

33 (29.5)
57 (18.5)

116 (27.5)

56 (37.1)
60 (22.1)

40 (28.8)
76 (26.9)

0.73 (0.55–0.96)

0.82 (0.55–1.20)
0.65 (0.44–0.97)

1.13 (0.64–2.01)
0.59 (0.39–0.88)



240 Identification and Treatment of Patients at High Cardiovascular Risk

DISCUSSION
In this prespecified combined analysis of the TRUST and IEMO80+ trials, 

treatment with levothyroxine did not increase or decrease the risk of 

cardiovascular outcomes significantly in older adults with SCH, irrespective of 

CVD history and age.

In older patients with SCH, the current European and United States guidelines 

recommend no routine thyroid hormone therapy (16,17). Especially in older 

people, treatment should be individualised, gradual and closely monitored. 

In the oldest old subjects, defined as >80 years old, SCH should be carefully 

followed with a wait-and-see strategy, generally avoiding hormonal treatment 

(16). The outcomes of both TRUST and IEMO80+ support this wait-and-see 

strategy as they showed no consistent beneficial effect of levothyroxine on 

quality of life, in both older (TRUST) and oldest old subjects (IEMO80+) 

(12,13) Although experts have pointed out the need, before the TRUST 

and IEMO80+ studies, randomised trials investigating hard cardiovascular 

endpoints were lacking (18). Hence we sought to answer the question whether 

undertreatment may cause cardiovascular events or treatment may cause 

cardiovascular side effects. We found no significant adjusted differences in 

cardiovascular parameters and neutral results for all cardiovascular outcomes 

with wide confidence intervals, although all point estimates were favourable 

for levothyroxine treatment. Therefore, we found no evidence to support 

any major short to medium term harmful effect on cardiovascular events 

of levothyroxine treatment for subclinical hypothyroidism in older people, 

including in those with known prior cardiovascular disease. 

Taken together, our finding that treatment with levothyroxine did not 

change the risk of all cardiovascular outcomes in older adults with SCH is of 

incremental value to the limited existing literature. We showed that when 

treatment with levothyroxine is indicated on an individual basis, treatment 

should not be initiated especially to prevent cardiovascular events, nor should 

it be withheld because of potential cardiovascular side effects, irrespective 

of CVD history. Provided that treatment should be carefully monitored and 

titrated over time, as was in the trials.
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STRENGTHS AND LIMITATIONS

This is a unique combined data analysis of the two largest RCTs to date 

investigating cardiovascular outcomes in older patients with SCH. Some 

limitations should be mentioned.

First, it was initially planned in both TRUST and IEMO80+ that cardiovascular 

events were to be a primary outcome together with thyroid-specific quality 

of life. Owing to delays and difficulties in recruitment this was changed as 

it became apparent that both studies would be underpowered for this aspect 

(13). However, the studies combined enabled the largest data analysis thus 

far regarding this subject and it is unlikely that a similar experiment will be 

successful in the near future, especially not a large one. Overall incidence 

of cardiovascular outcomes after a median follow-up of 17 months in the 

patients with SCH was still relatively low, only 44 (5.2%) patients had a fatal 

or nonfatal cardiovascular event. However, 17 months is still relatively short, 

and does not exclude a substantial cardiovascular 10-year risk. Second, the 

limited power hampered us to further stratify according to history of CVD 

and to distinguish between patients with ischemic heart disease, patients 

with heart failure or patients with vascular disease elsewhere in the body (e.g. 

cerebrovascular or peripheral artery disease). Furthermore, of the 252 patients 

with a history of CVD, only 38 subjects had a history of heart failure. Third, of 

all included older participants, only 251 (29.8%) defined as the oldest old (≥80 

years old). Fourth, mean TSH level was not very high at baseline in the total 

population (6.4±2.0). Fifth, with respect to ethnicity the study population was 

predominantly white (98%).

CONCLUSIONS

Treatment with levothyroxine did not significantly change the risk of 

cardiovascular outcomes in older adults with subclinical hypothyroidism, 

irrespective of a history of CVD.



242 Identification and Treatment of Patients at High Cardiovascular Risk

REFERENCES
1). Canaris GJ, Manowitz NR, Mayor G, Ridgway EC. The Colorado thyroid disease prevalence 

study. Archives of internal medicine. 2000;160(4):526-534.

2). Rodondi N, den Elzen WP, Bauer DC, et al. Subclinical hypothyroidism and the risk of 

coronary heart disease and mortality. Jama. 2010;304(12):1365-1374.

3). Jabbar A, Pingitore A, Pearce SH, Zaman A, Iervasi G, Razvi S. Thyroid hormones and 

cardiovascular disease. Nature reviews Cardiology. 2017;14(1):39-55.

4). Razvi S, Jabbar A, Pingitore A, et al. Thyroid Hormones and Cardiovascular Function and 

Diseases. Journal of the American College of Cardiology. 2018;71(16):1781-1796.

5). Ochs N, Auer R, Bauer DC, et al. Meta-analysis: subclinical thyroid dysfunction and the risk 

for coronary heart disease and mortality. Annals of internal medicine. 2008;148(11):832-

845.

6). Razvi S, Shakoor A, Vanderpump M, Weaver JU, Pearce SH. The influence of age on 

the relationship between subclinical hypothyroidism and ischemic heart disease: a 

metaanalysis. The Journal of clinical endocrinology and metabolism. 2008;93(8):2998-3007.

7). Tognini S, Pasqualetti G, Calsolaro V, Polini A, Caraccio N, Monzani F. Cardiovascular risk 

and quality of life in elderly people with mild thyroid hormone deficiency. Frontiers in 

endocrinology. 2014;5:153.

8). Razvi S, Ingoe L, Keeka G, Oates C, McMillan C, Weaver JU. The beneficial effect of 

L-thyroxine on cardiovascular risk factors, endothelial function, and quality of life 

in subclinical hypothyroidism: randomized, crossover trial. The Journal of clinical 

endocrinology and metabolism. 2007;92(5):1715-1723.

9). Biondi B, Fazio S, Palmieri EA, et al. Left ventricular diastolic dysfunction in patients 

with subclinical hypothyroidism. The Journal of clinical endocrinology and metabolism. 

1999;84(6):2064-2067.

10). Monzani F, Di Bello V, Caraccio N, et al. Effect of levothyroxine on cardiac function and 

structure in subclinical hypothyroidism: a double blind, placebo-controlled study. The 

Journal of clinical endocrinology and metabolism. 2001;86(3):1110-1115.

11). Gencer B, Moutzouri E, Blum MR, et al. The Impact of Levothyroxine on Cardiac Function 

in Older Adults With Mild Subclinical Hypothyroidism: A Randomized Clinical Trial. The 

American journal of medicine. 2020;133(7):848-856.e845.

12). Mooijaart SP, Du Puy RS, Stott DJ, et al. Association Between Levothyroxine Treatment 

and Thyroid-Related Symptoms Among Adults Aged 80 Years and Older With Subclinical 

Hypothyroidism. Jama. 2019:1-11.



243

13). Stott DJ, Rodondi N, Kearney PM, et al. Thyroid Hormone Therapy for Older Adults with 

Subclinical Hypothyroidism. The New England journal of medicine. 2017;376(26):2534-

2544.

14). Du Puy RS, Postmus I, Stott DJ, et al. Study protocol: a randomised controlled trial on the 

clinical effects of levothyroxine treatment for subclinical hypothyroidism in people aged 80 

years and over. BMC endocrine disorders. 2018;18(1):67.

15). Stott DJ, Gussekloo J, Kearney PM, et al. Study protocol; Thyroid hormone Replacement for 

Untreated older adults with Subclinical hypothyroidism - a randomised placebo controlled 

Trial (TRUST). BMC endocrine disorders. 2017;17(1):6.

16). Pearce SH, Brabant G, Duntas LH, et al. 2013 ETA Guideline: Management of Subclinical 

Hypothyroidism. European thyroid journal. 2013;2(4):215-228.

17). Garber JR, Cobin RH, Gharib H, et al. Clinical practice guidelines for hypothyroidism in 

adults: cosponsored by the American Association of Clinical Endocrinologists and the 

American Thyroid Association. Endocrine practice : official journal of the American 

College of Endocrinology and the American Association of Clinical Endocrinologists. 

2012;18(6):988-1028.

18). Biondi B, Cappola AR, Cooper DS. Subclinical Hypothyroidism: A Review. Jama. 

2019;322(2):153-160.


