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Iodinated contrast agents and thyroid dysfunction
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Jean-François Coindet
(1774 – 1834)

Geneva, Switzerland, 1820

Coindet J. Découverte d'un nouveau remède contre le goitre. Bibliothèque
Universelle, Sciences et Arts, Genève, 1820, 14, 190-198, and Annales de Chimie et 
de Physique (Paris), 1820, 15, 49-59. 1820.

o 1811 Discovery of iodine by Chatin.
o 1820 Treatment of patients with 

goiters with iodine.
o Shrinkage of the goiters, but 

frequent side effects such as 
tachycardia.
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WHO IOM
Adults ≥ 14 years 150 150
Pregnancy 250 220
Lactating women 250 290
Infants 0 - 12 months 90 110 – 130
Children 1 – 8 years 120 90
Children 9 – 13 years 120

1. World Health Organization, United Nations Children’s Fund, International Council for the Control of 
Iodine Deficiency Disorders. Geneva: World Health Organization. 2007

2. Institute of Medicine, Academy of Sciences, USA. Washington, DC: National Academy Press. 2001.

Recommended daily allowance for nutritional iodine intake
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Iodine excess

Modified after:
Pramyothin P et al. N Engl J Med 365: 2123–2127, 2011
PMID: 22129257

Iodine Excess

Normal follicular function

Wolff-Chaikoff effect

Escape

Dysregulated follicular function

Defective Wolff-Chaikoff effect
No appropriate escape

Hypothyroidism

Jod-Basedow
phenomenon

Hyperthyroidism
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Summary: possible consequences of iodine excess

Individuals with some degree of underlying thyroid 
compromise, such as those with thyroid autoimmunity, may 
experience iodine induced hypothyroidism, in which the 
acute Wolff–Chaikoff effect occurs, but there is a failure of 
the escape process.

Bervini S et al. Thyroid 31: 1020-1029, 2021
PMID: 33327840

Hypothyroidism

Individuals with some degree of underlying thyroidal 
autonomy, which is more frequent in historically iodine 
deficient regions, where nodular goiter is more prevalent, 
are susceptible to the development of iodine-induced 
hyperthyroidism.

Hypothyroidism: Jod – Basedow phenomenon
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Sources of excess iodine

Aceves C et al. Thyroid 23: 938-946, 2013
PMID: 23607319
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Contrast media

X-ray and CT
Iodinated, water soluble

• Nephrotropic, high osmolar
• Nephrotropic, low osmolar
• Hepatotropic

Iodinated, water insoluble
Non-iodinated
Paramagnetic

MRI Superparamagnetic
Other

Ultrasound Microspheres and -particles
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Iodinated contrast agents

Nucera E et al. Biomedicines 10(4):759, 2022
doi: 10.3390/biomedicines10040759
PMID: 35453509
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Iopanoic acid and Ipodate

Iopanoic Acid

Ipodate
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Iodine-induced hyperthyroidism (IIH)

q Iodine-induced hyperthyroidism (IIH) was a common 
issue in the early twentieth century after introduction of 
iodine supplementation in dietary salt.

q Currently, IIH is mostly encountered in Western 
countries as a consequence of radiographic procedures 
involving the administration of iodinated contrast media 
(ICM). 

q However, little is known about the magnitude and 
clinical relevance of this issue. 

q To assess the incidence of hyperthyroidism after ICM 
exposure, we performed a systematic review and meta-
analysis of the literature.

Bervini S et al. Thyroid 31: 1020-1029, 2021
PMID: 33327840
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Prevalence of Iodine-induced hyperthyroidism (IIH) ? 
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Iodine-induced hyperthyroidism (IIH)

q MEDLINE, Embase, and the Cochrane Library were 
systematically searched for studies published between 
1946 and May 2018. 

q Studies were considered eligible if they investigated the 
association between hyperthyroidism and iodinated 
contrast. 

q Data on study design, baseline characteristics, and 
outcomes were extracted independently by two 
reviewers.

Bervini S et al. Thyroid 31: 1020-1029, 2021
PMID: 33327840
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Bervini S et al. Thyroid 31: 1020-1029, 2021
PMID: 33327840

Iodine-induced hyperthyroidism (IIH)
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q Results: 30/1493 retrieved studies were included.
q The time endpoint to assess thyroid hormone levels 

after ICM exposure varied between 1 and 541 days, with 
most studies having an endpoint between 7 and 56 days. 

q The overall estimated prevalence of overt 
hyperthyroidism after ICM exposure was extremely low 
(0.1% [confidence interval, CI 0–0.6%]), and did not 
change after adjustments for baseline thyroid function 
status (0.3% in euthyroid patients at baseline [CI 0–
1.7%]). 

q There were no cases with overt hyperthyroidism at 7 
days after ICM exposure, and the incidence was very low 
at 30 days (0.2% [CI 0–0.8%]).

Bervini S et al. Thyroid 31: 1020-1029, 2021
PMID: 33327840

Iodine-induced hyperthyroidism (IIH)
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Bervini S et al. Thyroid 31: 1020-1029, 2021
PMID: 33327840

Iodine-induced hyperthyroidism (IIH)
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Bervini S et al. Thyroid 31: 1020-1029, 2021
PMID: 33327840

Iodine-induced hyperthyroidism (IIH)
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q The incidence of IIH after ICM administration during 
radiographic procedures is extremely low.

Bervini S et al. Thyroid 31: 1020-1029, 2021
PMID: 33327840

Iodine-induced hyperthyroidism (IIH)

Conclusion
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Contrast-induced hypothyroidism

1. Lee SY et al. J Clin Endocrinol Metab 100: 376–383, 2015 PMID: 25375985
2. Gartner W, Weissel M. Thyroid 14: 521–524, 2004. PMID: 15307941 

q Studies examining hypothyroidism after ICM exposure have 
reported conflicting data. 

q Frequently, thyroid function remains within the normal range, 
and clinical symptoms of hypothyroidism are rare.

q In a study of patients with no underlying thyroid dysfunction 
and no palpable goiter, iodine from CT or angiography resulted 
in significant increases in serum TSH concentrations up to 6.4 
mIU/L in 18% of patients within 3–5 days. Serum free T4 and 
free T3 concentrations remained unchanged, although the 
study was underpowered to assess small changes in thyroid 
hormone levels (2).

q Some patients with transient iodine-induced hypothyroidism 
later develop permanent hypothyroidism.
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ICM during pregnancy: impact on fetal thyroid function

Van Welie N et al. Europ J Endocrinol 184:189-198, 2021
PMID: 33112287

q ICM administered to pregnant women may cause thyroid 
dysfunction not only in themselves but also in their 
offspring. 

q Systematic review on the use of ICM prior to or during 
pregnancy on the offspring’s thyroid function.

21

ICM during pregnancy: impact on fetal thyroid function

Van Welie N et al. Europ J Endocrinol 184:189-198, 2021
PMID: 33112287

q Relevant studies were identified by PubMed, EMBASE 
and The Cochrane Library up to June 5, 2020. 

q All study designs, reporting on the fetal or neonatal 
thyroid function after exposure to iodinated contrast 
media prior to or during pregnancy, were included. 

q Random effects meta-analysis and pooling of the 
estimates as proportions with 95% CIs.
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ICM during pregnancy: impact on fetal thyroid function

Van Welie N et al. Europ J Endocrinol 184:189-198, 2021
PMID: 33112287

q Twenty-six of 402 studies included.
q Six studies reported (n = 369) on exposure to ICM prior to 

pregnancy by hystero-salpingography and 20 studies (n = 670) 
on exposure during pregnancy by amniofetography, urography 
or CT. 

q There was low to high risk of bias. 
q The proportion of (transient) neonatal thyroid dysfunction was:

• 0.0% (95% CI: 0.0– 2.9% based on 3 studies) for 
hysterosalpingography

• 2.25% (95% CI: 0.03–6.55% based on 2 studies) for 
amniofetography

• 0.0% (95% CI: 0.0–0.02% based on 5 studies) for CT. 
• There was a tendency towards an increased risk of thyroid 

dysfunction with higher amounts of contrast used.

23

q Exposure to iodinated contrast media prior to or during 
pregnancy may increase the risk of thyroid dysfunction 
in offspring. We recommend keeping the amount of 
contrast used as low as possible.

Conclusion

ICM during pregnancy: impact on fetal thyroid function

Van Welie N et al. Europ J Endocrinol 184:189-198, 2021
PMID: 33112287
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Review: ICM and thyroid dysfunction

Lee SY et al. J Clin Endocrinol Metab 100(2):376–383, 2015
PMID: 25375985
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Assessment and treatment of ICM-induced hyperthyroidism

1. Lee SY et al. J Clin Endocrinol Metab 100: 376–383, 2015 PMID: 25375985
2. Van der Molen AJ et al. Eur Radiol 14: 902–907, 2004 PMID: 14997334

q Guidelines of the Contrast Media Safety Committee of the European 
Society of Urogenital Radiology recommend that high-risk patients 
should be monitored for thyroid dysfunction after ICM exposure.

q The development of hyperthyroidism may occur up to several weeks 
after ICM exposure.

q In addition to abnormal thyroid function tests, low radioiodine uptake 
is seen in IIH.

q A spot urinary iodine concentration may be helpful to support the 
diagnosis and to monitor over time.

q IIH is usually transient and resolves after withdrawal of iodine.
q Symptomatic patients may be treated with beta-blocker and/or 

methimazole. 
q In selected patients at high risk of IIH or in patients with underlying 

cardiac disease prophylactic antithyroid drug therapy with 
methimazole (or perchlorate) can be considered.
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Assessment and treatment of ICM-induced hypothyroidism

Lee SY et al. J Clin Endocrinol Metab 100(2):376–383, 2015
PMID: 25375985

q No indication for routine universal screening for 
hypothyroidism after ICM. Not cost effective!

q Monitoring of patients with known underlying thyroid 
disease and in those who develop signs and symptoms of 
hypothyroidism recommended. 

q Treatment with levothyroxine based on TSH levels.
q Because ICM-induced hypothyroidism is frequently 

transient, levothyroxine may be tapered after a few 
months.

q Continuous monitoring of thyroid function is 
recommended. 
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ETA Guidelines

Bednarczuk T et al. Eur Thyroid J 10: 269-284, 2021
PMID: 34395299
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Faculté de biologie et de médecine
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