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LETTER TO THE EDITOR
RESPONSE REGARDING ARTICLE:“THYROID FUNCTION AND THE RISK OF 

ATHEROSCLEROTIC CARDIOVASCULAR MORBIDITY AND MORTALITY: THE 

ROTTERDAM STUDY”

Arjola Bano, Robin P. Peeters, Maryam Kavousi 
Adapted from Circ Res. 2018;122(3):e18

We appreciate the comments by Drs. Zhao and Schooling regarding our recent 

publication.1 In this study, we showed that higher circulating free thyroxine levels 

are associated with an increased risk of atherosclerosis throughout its full spectrum.

Zhao and Schooling argue that our observed associations are not supported by 

a Mendelian Randomization (MR) study, which found no evidence of an association 

between thyroid function and ischemic heart disease.2 The following considerations 

need to be taken into account with regard to this study. First, the MR study focused 

on coronary artery disease. However, there are no MR studies, to our knowledge, 

on thyroid function and atherosclerotic cardiovascular disease. Second, the MR ap-

proach assumes that genetic variants determine the exposure. Still, only a limited 

number of genetic variants for free thyroxine have been identified, while a large 

proportion of thyroid function heritability remains unexplained. Third, the possi-

bility of developmental compensation (ie, canalization) and pleiotropic effects of 

genetic variants cannot be excluded. Taken together, the current lack of genetic 

evidence does not rule out a potential effect of thyroid function on atherosclerotic 

cardiovascular disease.

We agree with the authors that we cannot prove a causal relationship due to 

the observational character of our study. However, the biological plausibility of our 

findings, the temporal relationship of the exposure with atherosclerotic events, and 

the various sensitivity analyses accounting for reverse causation strongly suggest an 

effect of thyroid function on atherosclerotic cardiovascular morbidity and mortality.1 

Moreover, our findings are consistent with the results of the randomized controlled 

trial cited by Zhao and Schooling.3 This trial investigated the effects of dextrothyrox-

ine treatment in patients with a history of myocardial infarction. The proportions 

of all-cause deaths, deaths from cardiovascular disease, deaths from coronary heart 
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disease and non-fatal recurrent myocardial infarctions were higher in the treatment 

arm than in the placebo arm of the trial, leading to a discontinuation of the trial 

after 36 months. In line, our study shows that higher free thyroxine levels are associ-

ated with an increased risk of atherosclerotic cardiovascular mortality, particularly 

among subjects with preexisting atherosclerotic cardiovascular disease.

Furthermore, Zhao and Schooling hypothesize that androgens can confound 

or mediate the association of thyroid function with atherosclerotic cardiovascular 

outcomes. This is an intriguing hypothesis, though the association of testosterone 

with atherosclerotic cardiovascular outcomes remains largely unclear.4 To date, 

randomized controlled trials investigating the effects of testosterone treatment on 

major cardiovascular events have yielded conflicting results.4 We had data available 

on testosterone concentrations in more than 99% of participants. After adding 

testosterone to our models, the association of thyroid function with atherosclerotic 

cardiovascular outcomes remained unchanged or became slightly stronger. Sex-spe-

cific analyses provided consistent findings before and after additional adjustments 

for testosterone. These data suggest that the association of thyroid function with 

atherosclerosis is independent of testosterone concentrations.

In the future, large MR studies are warranted to examine the association of ge-

netically predicted thyroid function with atherosclerotic cardiovascular outcomes. 

Further investigations are also needed to elucidate the exact mechanisms linking 

thyroid function to atherosclerosis.
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LETTER TO THE EDITOR
LIFE-EXPECTANCY OF LOW-NORMAL THYROID FUNCTION: REPLY

Arjola Bano, Robin P. Peeters, Oscar H. Franco 
Adapted from JAMA Intern Med. 2018;178(3):437-438

We would like to thank Dr. Inoue and colleagues for their interest in our recent 

publication.1 As suggested by Inoue and colleagues, we now provide some addi-

tional information about our analyses. Our life expectancy calculations utilized age-

adjusted hazards and age-specific mortality rates, based on the data of individuals 

at different ages and different health states. In the third transition (ie, mortality 

among those with cardiovascular disease [CVD]), stratified analyses among partici-

pants who acquired CVD during the study period and participants who already had 

a history of CVD at baseline consistently showed that high-normal thyroid function 

is linked to a higher mortality risk than low-normal thyroid function. In addition, 

sensitivity analyses restricting the follow-up time to different lengths (ie, 6, 8, 10 

years of follow-up) yielded similar results. These data point towards a persistent 

effect of thyroid hormones on mortality risk across time.

Both the first and the second transition included participants who were free of 

CVD at baseline. Participants in the first transition (ie, incident CVD) were followed 

up until the occurrence of CVD events, whereas those in the second transition (ie, 

mortality among those without CVD) were followed up until they died. As a conse-

quence, person years at risk were different between the two transitions.

We agree with Dr. Inoue and colleagues that low thyroid function has a nega-

tive impact on cardiovascular health. According to a large meta-analysis from the 

Thyroid Studies Collaboration, patients with subclinical hypothyroidism and thy-

rotropin levels above 10 mIU/L have an increased risk of coronary heart disease.2 

However, it is unclear to what extent these deleterious effects can be extended 

to lower thyrotropin levels. Future studies aiming to define the optimal reference 

ranges of thyrotropin and free thyroxine are warranted. Also, adequately powered 

randomized clinical trials focusing on the treatment of subclinical hypothyroidism in 

relation to CVD need to provide more robust evidence.
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Our study showed that at the age of 50 years, individuals with low-normal thy-

roid function live longer than those with high-normal thyroid function. This is in line 

with other studies performed in middle-aged and older adults, suggesting that the 

risk of CVD and mortality increases from low-normal to high-normal thyroid func-

tion.3,4 Such findings, however, may not be generalizable to younger populations.

We concur with Dr. Inoue and colleagues that low-normal thyroid function has 

been linked to metabolic syndrome. Our results, however, did not materially change 

after accounting for metabolic syndrome components, including diabetes mellitus, 

blood pressure, body mass index and lipid levels. Other factors beyond metabolic 

syndrome and its components therefore likely explain our findings. Within the 

reference range of thyroid function, differences in longevity can reflect differences 

in the risk of adverse outcomes. So far, lower thyrotropin and higher free thyroxine 

levels within the euthyroid range have been prospectively linked to an increased 

risk of atrial fibrillation, atherosclerotic CVD, heart failure and dementia, which are 

all associated with an increased risk of mortality.4-6
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“The more one is able to leave one’s cultural home, the more easily is 

one able to judge it, and the whole world as well, with the spiritual 

detachment and generosity necessary for true vision. The more easily, 

too, does one assess oneself and alien cultures with the same combina-

tion of intimacy and distance”

Edward Said
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