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Annual number of deaths attributed to tobacco in developed countries. 



Thyroid disease

Observational studies



Evidence for an effect of smoking on 

thyroid disease  : Twin Studies



Proband vs. 

co-twin

More autoimmune thyroid disease in smoking twin



Effects of smoking on

1. Effects on thyroid hormone concentrations 

ÅGravesô disease

ÅGravesô ophtalmopathy

ÅAutoimmune hypothyroidism

2. Auto immune thyroid disease

ÅThyroid enlargment

ÅToxic goiter

3. Goiter

4. Thyroid Cancer

enlargement



Å Weak stimulating effect on thyroid function and thyroid size. 

Å Small increase in circulating thyroid hormone concentrations (T3) 
and thyroglobulin concentrations

Å TSH is lower in smokers  (independent from autoimmunity)

MECHANISM :

Å Nicotine stimulates sympathic nervous system and increases 
secretion of thyroid hormones

Å Increase in thyroid hormone concentrations 

-> stimulating effect of smoking <-> intrinsic thyroid disease

1. Circulating thyroid hormone concentrations
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2. Autoimmunity

Gravesô disease

Gravesô ophtalmopathy

Autoimmune hypothyroidism



Graves' disease

ÅConsistent associations between Graves' 

disease and smoking 

ÅAssociations are stronger in association with 

opthalmopathy

ÅInterference with treatment

ÅIncrease in relapse rates in men with Graves' 

disease upon stopping of Block & Replacement 

therapy



Gravesô disease without ophtalmopathy

Vestergaard, Eur J Endoc 2002;146:153-161 OR : 3.3 (2.1-5.2)
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Response of TSH-Receptor Antibodies
and Thyroid Hormones During Treatment With Carbimazole for Graves Disease
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Smoking and Treatment With Carbimazole

T4

T3
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The impact of smoking and TSHR-Ab on the risk of

recurrence

Glinoer D, European Journal of Endocrinology 2001;144: 475-483



Graves' ophtalmopathy

Å Strongest associations with smoking

Å Number of cigarettes is an independent risk factor for proptosis and 
diplopia

Å Smokers  :

ïHigher risk of development / progession of ophtalmopathy after 
radioiodine treatment.

ïDecreased effect of glucocorticoid treatment or external 
radiotherapy at the  orbitae 

Å MECHANISM

ïHypoxia at tissue level ? 

ïImmunomodulatory effects.



Gravesô ophtalmopathy

Vestergaard, Eur J Endoc 2002;146:153-161

OR : 4.9 (3.2-7.5)
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Smoking and Graves'  disease : with or without ophtalmopathy 



Smokers have a more severe ophtalmopathy
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Thyroiditis and hypothyroidism
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NHANES III

N=15592

Lower prevalence of overt (OR : 0.60 [0.38-0.95]) and 

subclinical hypothyroidism (OR : 0.54 [0.45-0.66]) in women 
Asvold, Ann Int Med 2007;167:1428-1432

Hypothyroidism
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TPO-Ab and Tg-Ab independent associated with smoking



5-yr longitudinal follow-up with increased TPO-Ab or Tg-Ab conversion 

upon smoking discontinuation

Effraimidis & Wiersinga, JCEM 2009;94:1324-1328



Thyroid enlargement - goiter

OR 1.29 (1.01 -1.65)
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Interaction with iodine status  ? 



Mechanism

ÅToxic components in cigarette smoke 

Thiocyanate and 2,3-hydroxypyridine

ÅThiocyanate ~ goitrogen (iodine deficiency) 

Long half-life : t1/2 > 6 d

ÅThiocyanate :
ïInhibition of  van iodide transport en organification
ïEnhancement of iodide efflux  

ÅContrasts with lower TSH in smokers



Toxic goiter

OR 1.27 (0.69-2.33)
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Risk of Female Papillary Thyroid Cancer in Relation to Smoking 
Status 

Thyroid Cancer



Mack WJ, Preston-Martin S, Dal ML, et al. A pooled analysis of case-control studies of 

thyroid cancer: cigarette smoking and consumption of alcohol, coffee, and tea. Cancer 

Causes Control (2003) 14:773ï85


