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TABLE 1. GRADING OF RECOMMENDATIONS, ASSESSMENT, DEVELOPMENT, AND EVALUATION SYSTEM

Type of grading

Definition of grades

Strength of the recommendation 1= strong recommendation (for or against)
Applies to most patients in most circumstances
Benefits clearly outweigh the risk (or vice versa)
2 = weak recommendation (for or against)
Best action may differ depending on circumstances or patient values
Benefits and risks or burdens are closely balanced, or uncertain
+ + + = High quality; evidence at low risk of bias, such as high quality randomized
trials showing consistent results directly applicable to the recommendation
+ + = Moderate quality; studies with methodological flaws, showing inconsistent or

\iul‘_'I]Lt'
— Low quality; case series or unsystematic clinical observations

Quality of the evidence

European Society of Urogenital Radiology (ESUR) guidelines on

the safe use of iodinated contrast media 2006 E R
Henrik S. Thomsen * SUROREaN JoURNAL OF RAGKOLOGY
Effect of iodinated contrast media on thyroid function in adults 2004

2018 European Thyroid Association  The 2015 European Thyroid Association
(ETA) Guidelines for the Management Guidelines on Diagnosis and Treatment of

of Amiodarone-Associated Thyroid Endogenous Subclinical Hyperthyroidism
Dysfunction

European
Thyroid Journal

Eur Thyroid J 2018;7:55-66

European
Thyroid Journal

Eur Thyroid J 2015;4:149-163



Introduction

The U.S. Institute of
Medicine

INSTITUTE OF MEDICINE

Tolerable Upper Intake Level of lodine

Infants
0-12 months Not possible to establish;
Children
1-3 years 200 pg/day of iodine
4-8 years 300 pg/day of iodine
9-13 years 600 ug/day of iodine
Adolescents
14-18 years 900 ug/day of iodine
Adults
19-50 years 1,100 pg/day of iodine

m National Institutes of Health
Office of Dietary Supplements

Seaweed, whole or sheet, 1 g

Source of excessive iodine intake

16 -2,984 pg

Kelp (per 1g):

Radiographic ICM
(50-100 mL/CT scan)

16 - 8,165 ug

300-380 mg lodine/mL
15 - 37 g of total iodine/CT scan

2,5 to 5,0 g of bioavailable free
iodine/CT scan

Amiodarone

75 mg iodine per 200 mg tablet

Saturated solution of potassium
iodide (per drop):

50 mg/per drop

Lugol’s solution

5-8 mg/per drop

Topical antiseptics (povidone
iodine)

variable, usually 1-5%

Expectorants, mouthwashes,
vaginal douches

variable




The assocation between ICM exposure
and thyroid dysfunction

Incident hyperthyroidism —e— 1.98 (1.08-3.60)

Incident overt hyperthyroidism I o | 2.50 (1.06-5.93)
Incident hypothyroidism |1:—0—| 1.58 (0.95-2.62)
Incident overt hypothyroidism I - | 3.05(1.07-8.72)

0 1 2 3 45 6 7 8 9
Odds Ratio (95% Cl)

Figure 3. Overall association between iodinated contrast media exposure
and incident hyperthyroidism, incident overt hyperthvroidism. incident
hypothyroidism, and incident overt hypothyroidism.

Number needed to harm — 33

Rhee CM et al. Arch Intern Med. 2012



Thyroid function tests before radiologic examinations

The Contrast Media Safety Committee of the European Society
of Urogenital Radiology has concluded that routine monitoring of
thyroid function before contrast medium injection in the general
population (patients with a normal thyroid) is not indicated.

However, high-risk patients: (with a history of Graves disease,
autoimmune thyroid disease or nodular goitre) and patients who
may be particularly unable to tolerate thyroid dysfunction, (such
as those with underlying unstable cardiovascular disease), should
be carefully monitored after iodinated contrast studies.



Hyperthyroidism in patients with ischaemic heart disease
after iodine load induced by coronary angiography: Long-term
follow-up and influence of baseline thyroid functional status

Bonelli N et al.

Clinical Endocrinclogy. 2018:88:272-278

810 consecutive IHD outpatients without known thyroid diseases
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F1 G UR E | Patients displaying hyperthyroidism during the study; HB was the group of patients
with, while NHB was the group without hyperthyroidism at baseline (before lodine Contrast
Media administration)



Prophylactic application of thyrostatic drugs during excessive
iodine exposure in euthyroid patlents with thyroid autonamy

a randomized study

Nolte i wsp. Eur J Endcrinol 1996, 134,337

1177 hospitalized patients undergoing coronary angiography:
51 patients (4,3%): { TSH + thyroid autonomy (thyroid scan and TRH stimulation test)

Treatment (14 days) 20mg/day of 900 mg/day of no treatment
thiamazole sodium perchlorate CONTROL
30 days after coronary angiography compared with baseline values
TSH — — J
FT4 & & 1 (within the normal range)
FT3 & & ™ (within the normal range)
iodine excretion & & T
99mTc uptake & & J
Overt hyperthyroidism 1 (mild) 1 (mild) 2 (mild)




Prophylactic Treatment - guidelines

. In summary, iodine-induced hyperthyroidism is uncommon and
@ generally subclinical. For most clinical circumstances, the likelihood
nencan of developing overt thyrotoxicosis is too low to justify the risk
of adverse effects associated with prophylactic ATD therapy.

ASSOCIATION

Prophylaxis is generally not necessary but in high risk patients
#¥ particularly those in areas of dietary iodine-deficiency,
prophylactic treatment may be given by an endocrinologist.

EUROPEAN SOCIETY OF UROGENITAL RADIOLOGY

Emergency contrast-enhanced studies - prophylactic treatment
- should be given in high risk patients.
Elective contrast-enhanced studies — the aetiology of subclinical

hyperthyroidism should be determined.




Prophylactic Treatment — how?

Table 11.2. Sample combination regimen for prophylaxis of
contrast medium-induced thyrotoxicosis

Elective contrast-enhanced studies:

Sodium Perchlorate 300 mg 3 Start day before and
times daily continue for 8-14 days

Thiamazole 20- 30 mg once Start day before and
daily continue for 14 days

Emergency contrast-enhanced studies:

Sodium Perchlorate 800 mg Directly prior to
once daily examination
Continue with
3x300 mg for 8-14 days

Thiamazole 30 mg once Directly prior to exam
daily and continue for 14 days

A.].van der Molen, 2005

Beginn der prophylaktischen Therapie beim Risikopatienten:

Gabe von Perchlorat Tropfen peroral entsprechend dem Beipacktext:
Je 40 Tropfen 2-4 Std. vor und nach Kontrastmittelgabe
dann 3 x tgl. 21 Tropfen fur 7-14 Tage. (3x300 mg)
Kontrolle der Schilddrisenfunktion nach spatestens zwei bis vier Wochen
Thiamazol nur nach strenger Indikationsstellung
Zeitnahe Vorstellung in einem Schilddriusenzentrum



ICM-induced hyperthyroidism - guidelines

"

AMERICAN
THYROID
ASSOCIATION

FOUNDED 1923

" RECOMMENDATION 110
Beta-adrenergic blocking agents alone or in combination
with MMI should be used to treat overt iodine-induced
hyperthyroidism.

Strong recommendation, low-quality evidence.

Dosing of MMI for iodine-induced thyrotoxicosis is 20-40
mg/d. There may be relative resistance to ATD in patients
with iodine-induced hyperthyroidism. Urinary iodine may be
monitored to assess the rate of clearance of the iodine
load.



ICM-induced hyperthyroidism - guidelines

@ | UpToDate

~ AMERICAN
THYROID
ASSOCIATION

lodine-induced hyperthyroidism is self-limiting (lasting 1 to 18
months).

The appropriate therapy for patients with iodine-induced
hyperthyroidism is discontinuation of iodine, avoidance of further
exposure, and the administration of a beta-adrenergic antagonist
drug (assuming there are no contraindications to its use) to minimize
the manifestations of hyperthyroidism. For patients with nodular
thyroid disease who have severe or prolonged (>1 month)
hyperthyroid symptoms and in older patients with underlying heart
disease, we suggest starting a thionamide. (Grade 2B).

After resolution of the acute episode of iodine-induced
hyperthyroidism, treatment of the underlying thyroid disease should
be addressed.



https://www.uptodate.com/contents/grade/5?title=Grade%202B&topicKey=ENDO/7844

ICM-induced hyperthyroidism - guidelines

| Amiodarone-induced thyrotoxicosis
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Definitive thyroid treatment ¢ jlucocor
with thyroidectomy or radiciodine (if not given initially)
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Fig. 2. Algorithm for the management of amiodarone-induced thyrotoxicosis (AIT). AIT 1, type 1 AIT; AIT 2, type 2 AIT.

Bartalena L et al. Eur Thyroid . 2018  [|E T\ iicis



Reminder of important clinical lesson

CASE REPORT

The dangers of iodine-based contrasts in an elderly
patient with thyroid disease

BM) 2015

In the eye of the storm: lodinated contrast medium induced thyroid storm

presenting as cardiopulmonary arrest
Heart & Lung 7013

IODINATED CONTRAST ADMINISTRATION RESULTING IN CARDIOGENIC SHOCK
IN PATIENT WITH UNCONTROLLED GRAVES DISEASE

The Journal of Emergency Medicine, Vol. 53, No. 6, pp. e125—¢128, 2017



ICM-induced hyperthyroidism - summary

The prevalence of ICM-induced hyperthyroidism has not been
assessed accurately and varies widely from 1% to 10%.

Given the fact that a large number of ICM examinations are
performed in everyday practice, the uncommonly adverse events
of iodide overload will consequence a considerable number of
patients being affected.

It is greater among patients with pre-existing thyroid diseases
(subclinical hyperthyroidism, nodular goiter , Graves’ disease).
The higher frequency of ICM-induced hyperthyroidism occurs in
individuals living in areas of iodine deficiency.

The decisions to prevent or start treatment of iodine-induced
hyperthyroidism should be determined on an individual basis,
depending on the clinical manifestations.



