
Topic: RISK OF ATRIAL FIBRILLATION AND THYROID FUNCTION 
 
Title: High-normal thyroid function and risk of atrial fibrillation: The 
Rotterdam study. 
 
Authors: Heeringa J, Hoogendoorn EH, van der Deure WM, Hofman A, et al. 
(Rotterdam, The Netherlands) 
 

Reference: Archives of Internal Medicine 168: 2219-2224, 2008 
  

SUMMARY 

Background: Overt and subclinical hyperthyroidism are both well-known independent risk factors 
for atrial fibrillation (AF). The authors aimed to investigate the association of high-normal thyroid 
function with AF development in a prospective population-based study in the elderly. 
  

Methods: The association between TSH levels and AF was examined in 1.426 subjects with TSH 
levels within the normal range (0.4 - 4.0 mU/L) and without AF at baseline. In 1.177 of the 1.426 
persons in this group, the authors also examined the association between free T4 levels within the 
normal range (0.86 - 1.94 ng/dl) and AF. During a median follow-up of 8 years, 105 new cases of AF 
were identified. Hazard ratios (HR) were calculated with 95% confidence intervals (CI) using Cox 
proportional hazards models after adjustment for age, sex, current smoking, former smoking, body 
mass index, systolic blood pressure, hypertension, history of myocardial infarction, presence of heart 
failure, left ventricular hypertrophy on electrocardiogram, diabetes mellitus, total cholesterol, and time 
of the drawing of blood samples. 
 
Results: Risk of AF was associated with TSH levels. Multivariate adjusted HR was 1.94 (95% CI: 
1.13-3.34, lowest versus highest quartile; P=0.02 for trend). Multivariate adjusted level of free T4 
showed a graded association with the risk of AF (HR: 1.62; 95% CI: 0.84-3.14, highest versus lowest 
quartile; P=0.06 for trend). 
 
Conclusion: Within the normal range of thyroid parameters, persons with high-normal thyroid 
function are at an increased risk of atrial fibrillation. 

   
 
COMMENT
The Rotterdam study is a prospective 
population-based cohort study of normal 
subjects over the age of 55 yrs. After 
obtaining baseline data, two follow-up 
examinations were performed during the 
next decade.  
For the present study (1.877 initial 
participants), persons with prevalent atrial 
fibrillation (AF) or for whom baseline 
information on AF was missing were 
excluded from the cohort (N=150). Were 
also excluded, all individuals with a serum 
TSH <0.4 mU/L (N=130) or >4.0 mU/L 
(N=177) and also the subjects using 

thyrostatic or thyromimetic drugs and/or 
amiodarone (N=60). Finally, 19 subjects 
were excluded based on serum free T4 
levels outside the normal range. The final 
study population consisted in 1.177 
persons, considered to represent euthyroid 
normal individuals, with a mean age of 
68.4 yrs (M/F ratio: 4/6). 
Analysis of AF risk was done with 
adjustments for age & sex (model 1) and 
adjustments for age & sex + several 
variables intervening in overall risks for 
cardiac diseases in model 2 (smoking, 
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BMI, blood pressure, diabetes, cholesterol, 
etc.).   
From the highest serum TSH quartile 
(2.17-3.98 mU/L) considered as the 
reference value for the risk of AF to the 
lowest serum TSH quartile (0.40-1.04 
mU/L), the number of persons who 
developed AF during the follow-up period 
(median of 8 years) increased from 20/357 
to 39/358 individuals, yielding a hazard 
ratio (HR) of almost 2 (in both models of 
adjustment). Conversely, from the lowest 
free T4 quartile (11.0-14.4 pmol/L) 
considered as the reference value for the 
risk of AF to the highest free T4 quartile 
(18.0-25.0 pmol/L), the number of persons 
who developed AF during follow-up 
increased from 15/297 to 25/295 
individuals, yielding a HR of 1.62-1.73 (in 
both models of adjustment). 
AF is the most common cardiac arrhythmia 
in the elderly and both overt 
hyperthyroidism and subclinical hyperthy-
roidism have been identified to represent 
strong predictive risk factors for the 
occurrence of AF. 
In present study, the authors prospectively 
showed that this association can be 
extended to the normal population, based 
on increasing serum free T4 levels and, 
conversely, decreasing TSH levels within 
the reference ranges. 

Present results are congruent with other 
recent studies showing (in the other 
direction) an association between low-
normal thyroid function and increased BMI 
or weight gain (see for instance the study 
by Fox et al.; Thyroid Update 2008-III-11). 
Taken together, these studies indicate that 
there is no strict threshold limit between 
‘normal’ & ‘pathologic’. The reference 
ranges used for thyroid function testing 
represent the bell-shape curves of normal 
populations, but this does not exclude the 
notion that physio-pathological associa-
tions known to occur when thyroid 
function is abnormal, may already be 
present within the range of what is 
normally considered to be physiologic. 
It remains to be mentioned that the 
observational character of the present study 
precludes any definitive judgment on 
causality. Whether the relationship found 
herein between the risk of developing AF 
with decreasing TSH and increasing free 
T4 within normalcy remains to be 
determined in other studies. It also remains 
to be investigated whether treating 
individuals with AF and a ‘high normal 
thyroid function’, as if they were 
hyperthyroid patients, would help revert 
AF to sinus rhythm.  
(Daniel Glinoer, M.D.; Ph.D.) 

 
See Tables below 
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