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Summary

Autoimmune thyroid disease (AITD) is considered to be a complex disease in which the 
interplay between genetic and environmental factors results in the expression of the disease, 
either in the form of Hashimoto’s disease or Graves’ disease. There is good evidence from 
twin studies that genetic predisposition plays a major role in the pathogenesis of AITD, 
accounting for about 75% of the susceptibility to AITD. The so far observed susceptibility 
genes for AITD are sometimes specific for either Hashimoto’s thyroiditis or Graves’ disease, 
but more often related to immunological surveillance not specific for AITD as they play a 
similar role in other autoimmune diseases. Exposure to environmental factors is likely to 
account for the remaining 25% of susceptibility to AITD. Many of these environmental factors 
are also involved in other autoimmune diseases. Until now the impact of environmental 
factors in the pathogenesis of AITD has been studied mostly, if not exclusively, in cross-
sectional studies. In the present thesis we report the impact of environmental factors in 
longitudinal studies performed in the Amsterdam AITD cohort. 

The Amsterdam AITD cohort consists of 790 euthyroid women in self proclaimed good health 
who all had one or more first or second degree relatives with documented evidence of AITD. 
Thus, they were genetically prone to develop AITD. The cohort was followed for 5 years, 
with annual assessments. At each annual visit thyroid state was assessed by assay of TSH, 
free T4, TPO-Ab, Tg-Ab and TSH receptor antibodies. In addition we assessed exposure to a 
number of environmental factors by annual questionnaires on smoking behaviour, alcohol 
intake, estrogen use, parity, iodine excess and stress (stress questionnaires dealt with recent 
life events, daily hassles, and mood state). We also determined serum 25-hydroxy-vitamin D 
concentrations in order to evaluate the role of vitamin D deficiency, and serum IgG and IgA 
antibodies to Yersinia enterocolitica outer membrane proteins in order to evaluate exposure 
to Yersinia enterocolitica infection.  

In the natural history of AITD four stages can be recognized. In stage 1 there is the genetic 
susceptibility, but thyroid function is normal and thyroid antibodies are absent. In stage 2 
thyroid antibodies (TPO-Ab and/or Tg-Ab) are detectable in serum, but thyroid function is 
still normal. Stage 3 is characterized by subclinical hypothyroidism or hyperthyroidism, in 
which TSH is abnormal but free T4 is still within the normal reference range. Stage 4 can be 
considered as the final stage of AITD: overt hypothyroidism or hyperthyroidism characterized 
by abnormal and free T4 serum concentrations. During the 5-year follow-up of the Amsterdam 
AITD cohort overt autoimmune hypothyroidism occurred in 38 cases and overt autoimmune 
hyperthyroidism occurred in 13 cases (mean annual event rate 1.5%, cumulative event rate 
7.5%). Evidence was collected that the transition from euthyroidism to overt autoimmune 
hypothyroidism takes years but that to overt autoimmune hyperthyroidism occurs much 
faster in terms of months. 

The impact of environmental factors on the evolving thyroid autoimmunity will start at some 
point in stage 1. This could be at birth, or later in life. So far, apart from polymorphisms in the 



138

AITD susceptibility genes, there are no good serum markers indicating that thyroid 
autoimmunity is already present. However, it is likely that in the near future particular 
immune markers or fingerprints of gene expression in monocytes will allow early detection 
of ongoing autoimmune reactions. 
Stage 2. De novo occurrence of TPO-Ab and/or Tg-Ab during the follow-up of the AITD 
cohort occurred in 99 subjects; the cumulative rate of seroconversion is 20.1%. A number of 
nested case-control studies in the cohort identified environmental factors which influenced 
the occurrence of thyroid antibodies. Current smoking and exogenous estrogens prevented 
the development of thyroid antibodies, whereas alcohol intake, stress exposure, Yersinia 
enterocolitica infection and vitamin D deficiency had no influence on seroconversion. Due 
to limited sample size the cohort did not allow to study exposure to environmental factors 
in relation to the occurrence of subclinical thyroid dysfunction (stage 3). With regard to the 
occurrence of overt autoimmune hypothyroidism (stage 4), current smoking and alcohol 
intake >10 units/week had a protective effect, whereas the postpartum period is clear risk. 
With regard to the development of overt autoimmune hyperthyroidism, parity and the 
postpartum period are clear risk factors, whereas exogenous estrogens are likely to protect. 
According to literature data, stress exposure is a major risk factor for Graves’ hyperthyroidism 
(our failure to confirm this in a prospective manner is mostly likely due to the small sample 
size). Yersinia infection was not related to either Hashimoto’s hypothyroidism or Graves’ 
hyperthyroidism.  
It becomes apparent that a multitude of environmental factors are involved in the 
pathogenesis of AITD. Exposure can either increase or decrease the risk to contract AITD. 
The involvement of particular environmental factors might also be different in the various 
stages of the natural history of AITD. 

The observed associations between environmental factors and AITD do not necessarily 
signify a causal relationship. Plausible mechanisms for a causal relationship explaining the 
associations are described in the general discussion, together with a short survey on the role 
of these environmental factors in other autoimmune diseases.
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