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Definition of thyroid function 
 

biochemical definition 
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- USA, Europe, Brazil, Japan, Australia 
- median follow-up 3.3 – 20 yrs. 
 
- euthyroid: TSH 0.45 – 4.49 mU/l 
- no thyroid disease/medication  
- no history of CHD 

 
¾ risk for CHD?  

- myocardial infarction 
- cardiovascular death 
- hospitalization 

 N= 55,412 probands, 14 cohorts 

Asvold et al. JAMA 2015 

  Prognostic relevance of  serum TSH 
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“……This finding suggests that differences 
in thyroid function within the population reference 
range do not influence the risk of CHD. Increased risk of CHD 
does not appear to be a reason for lowering the upper thyrotropin 
reference limit”  (conclusion by the authors) 

Asvold et al. JAMA 2015 

  Prognostic relevance of  serum TSH 



Hollowell et al.  J Clin Endocrinol Metab 2002,  

 TSH reference range in adulthood (> 20 – 80+ yr.) 

Surks & Hollowell J Clin Endocrinol Metab 2007    

N= 16,533 “disease-free“  
 

(no thyroid history & 
medication)  

N= 13,344 „reference population“  
(no thyroid antibodies & 

exclusion of overt hyper and hypo 

NHANES III 



Titel 

 
- USA, Europe, Australia, Brazil, Japan,  
- subclinical hypo: TSH 4.5 – 19.9 mU/l 

 
¾ risk for CHD and total mortality  

- myocardial infarction 
- cardiovascular death 
- total mortality 

 N= 25,977 probands, 7 cohorts 

Rodondi N et al., JAMA 2010 

Rodondi et al. JAMA 2010 

  Prognostic relevance of elevated serum TSH  
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Age and TSH and cardiovascular risk/mortality   

Rodondi et al. JAMA 2010 

TSH  
 > (7-) 10 mU/l 

TSH  
older age  
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N=737,  > 65 yrs. , persistent TSH 4,6-19,99 mU/l, double-blind, 
randomized, placebo-controlled, LT4 over 1 year  

impact on symptoms incl. tirednesss 



Titel Stott et al. New Engl J Med 2017 

Serum TSH concentration in TRUST cohort 

N= 737 
Mean age: 74.4 yrs. 
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ETA/ATA recommendations (older patients) 
 

Target TSH 4-6 mU/l  
if age > 70 yrs.  

 ETA 2013             ATA 2014 

Pearce et al. ETJ 2013 Jonklaas et al. Thyroid 2014 



Challenges in treatment 
 
 
levothyroxine = most frequently prescribed hormone in 
Germany and possibly word-wide 
  
 
 
 
 

BUT  
• patients complain of side effects and  
• impaired well-being  
• despite seemingly adequate substitution  

¾ assessment of thyroid function is at present insufficient 



Führer, Brix, Biebermann – Eur Thyroid J 2015 
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Revised concept on thyroid hormone action 
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21th century 

DAGMAR FÜHRER, Essen – KLAUDIA BRIX, Bremen – HEIKE BIEBERMANN, Berlin  
Concept and Coordination 

THYROID TRANS ACT – “What defines healthy  
and diseased thyroid function?” 
 



www.thyroidtransact.de 


