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hyper thyroidism (ie, serum TSH 0·1–0·4 mU/L) is more 
common in the population than is the condition with 
completely suppressed serum TSH con centrations.11 The 
frequency of subclinical hyper thyroidism increases with 
age, especially in women.9,10

By contrast, prevalence of subclinical hyperthyroidism 
seems to be far higher in iodine-defi cient populations. In 
one survey of elderly individuals living in Iceland (iodine 
suffi  cient) and Jutland, Denmark (iodine defi cient), less 
than 1% of Icelandic individuals had low serum TSH 
(<0·4  mU/L) compared with 9·8% of Danish people.12 
Iodine defi ciency might lead to thyroidal autonomy and 
hyperthyroidism through persistent thyroidal TSH 
stimulation, with the development of activating muta-
tions in the thyroid follicular epithelium.13

Diagnosis
Subclinical hyperthyroidism occurs when the serum 
TSH is below the lower limit of the reference range and 
the free T4 and T3 concentrations are normal. 
Occasionally, patients with low serum TSH and normal 
free T4 and total T3, but raised free T3 qualify for the 
diagnosis of overt hyperthyroidism.14 However, not every 
person with a low serum TSH has hyperthyroidism 
(panel 1). Some healthy elderly people might have low 
serum TSH without identifi able thyroid disease.15 In 
these individuals, a low serum TSH might be due to a 
change in the set point of the hypothalamic-pituitary-
thyroid axis with ageing. Serum TSH concentrations 
tend to be lower in black people than in white people: in 
NHANES, 4·0% of black people had serum TSH of less 
than 0·4 mU/L compared with 1·4% of white people 
(p<0·01).9 Many black individuals with subnormal serum 
TSH concentrations are probably in a euthyroid state, 
and are likely to be given a diagnosis of subclinical 
hyperthyroidism if the population reference range is 
used. Low serum TSH concentrations are also seen in 
some healthy cigarette smokers.16

Low serum TSH values are often transitory.17 In a 
study from Israel, 51·5% of people with serum TSH of 
less than 0·35 mU/L had normal serum TSH when 
retested across a 5-year follow-up.18 Many patients whose 
serum TSH concentrations reverted to normal probably 
had transient episodes of thyroiditis or mild Graves’ 
disease. Although serum TSH concentrations might 
return to normal spontaneously, some patients develop 
overt hyperthyroidism with time. The progression rate 
varies across studies, and is raised in people with 
completely suppressed baseline serum TSH concen-
trations10,19–21 (fi gure 2). The odds of progression might 
relate to the underlying disease; TSH supression in 
patients with Graves’ disease is more likely to return to 
normal, whereas subclinical hyperthyroidism in patients 
with solitary autonomous nodules and multinodular 
goitres is likely to persist or progress.22

Graves’ disease is the most common cause of subclinical 
hyperthyroidism in young patients, whereas toxic 

multinodular goitre and solitary autonomous nodules 
become more common causes with ageing (panel 1).23 
Furthermore, multinodular goitre is more typically 
associated with subclinical hyperthyroidism than is 
Graves’ disease. In a study of patients with hyper thyroid-
ism who were older than 55 years, hyperthyroidism was 
subclinical in most patients with toxic multinodular 
goitre (57%) but in fewer than 10% of those with Graves’ 
disease.24 Transient or persistent subclinical disease is 
often seen in patients with overt hyperthyroidism after 
treatment with antithyroid drugs or radioiodine, and 
might occur as part of the triphasic course of various 
forms of thyroiditis (panel 1).

In some cases, low serum TSH concentrations are not 
indicative of subclinical hyperthyroidism (panel 1). Low 

Figure 1: Development and progression or regression of subclinical 
hyperthyroidism (A) and subclinical hypothyroidism (B)
Both conditions can progress to overt disease or regress to an euthyroid state. 
T3=tri-iodothyronine. T4=thyroxine.
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Stott et al, NEJM, 2017

T4 bei latenter Hypothyreose

N=737, >65 years, latente Hypothreose
(TSH 4.60 - 19.99 mIU per liter; fT4 normal). 

„We found no differences in 
the mean change at 1 year in 
the Hypothyroid Symptoms
Score or the Tiredness
score. No beneficial effects of 
levothyroxine were seen on 
secondary-outcome
measures.“
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Feller et al, JAMA, 2018

T4 Therapie bei latenter Hypothyreose
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Feller et al, JAMA, 2018

T4 Therapie bei latenter Hypothyreose

Abteilung für Endokrinologie und Stoffwechsel

M Krebs

6

Kognitive Funktion



Feller et al, JAMA, 2018

T4 Therapie bei latenter Hypothyreose
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Blutdruck



Feller et al, JAMA, 2018

T4 Therapie bei latenter Hypothyreose
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Leichte latente Hypothyreose – wann behandeln ?
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Peeters, NEJM 2017
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Atrial fi brillation
The frequency of atrial fi brillation is increased in patients 
with subclinical hyperthyroidism. In a retrospective 
cross-sectional study of more than 23 000 people aged 
65–70 years who were in hospital, most of whom had 
underlying cardiovascular disease, Auer and colleagues41 
reported a similar frequency of atrial fi brillation in 
subclinical hyperthyroidism (13%) and overt hyper-
thyroidism (14%), compared with 2% in controls in a 
euthyroid state. Findings of a subsequent population-
based study of 5860 people aged 65 years or older showed 
atrial fi brillation to be present in 9·5% of people with 
subclinical hyperthyroidism versus 4·7% of controls,42 
with similar prevalence in people with serum TSH of 
less than 0·1 mU/L and in those with minimally 
suppressed serum TSH (0·1–0·4 mU/L).

A similar association between atrial fi brillation and 
subclinical hyperthyroidism was noted in two prospective 
studies of people older than 60 years.11,43 In the more 
recent report,11 risk of atrial fi brillation almost doubled 
across a 13-year follow-up in individuals with subclinical 
hyperthyroidism who were aged 65 years or older, and the 
risks were similar whether the serum TSH was less than 
0·1 mU/L or 0·1–0·44 mU/L.

Cardiovascular and all-cause mortality
Increases in cardiovascular or all-cause mortality in 
subclinical hyperthyroidism have been recorded in some 
studies,44–46 but not in other similarly designed prospective 
cohort studies.11,47–49 Findings of three meta-analyses 
showed no increase in circulatory or all-cause mortality 
in patients with subclinical disease.50–52 By contrast, in a 
fourth meta-analysis, which included several studies that 
had been excluded in the previous meta-analyses, risk of 
all-cause mortality was increased in subclinical hyper-
thyroidism (hazard ratio [HR] 1·41, 95% CI 1·12–1·79).53 
From a mathematical simulation of hypothetical cohorts 
of patients, the risk of death increased progressively over 
time, with the highest risk in the elderly (fi gure 3), and 
was higher in men than in women.53

The skeleton
Thyroid hormone stimulates bone resorption by a direct 
eff ect on osteoclast function. Overt hyperthyroidism is 
associated with increased bone turnover and an increased 
risk of osteoporosis and fracture.54 In most studies of 
endogenous subclinical hyperthyroidism and bone 
health, bone mineral density is decreased in post-
menopausal women,55–56 especially in cortical bone-rich 
sites such as the distal radius, but we identifi ed little 
evidence of an eff ect on bone in men or premenopausal 
women,57 with the exception of one study.58

Whether postmenopausal women with subclinical 
hyperthyroidism have an increased risk of fracture is 
uncertain: in a cohort of 686 women aged 65 years or 
older who were followed up for about 4 years, occurrence 
of vertebral fractures was four-times higher and 

occurrence of hip fractures was three-times higher in 
women with baseline serum TSH of less than 0·1 mU/L 
than in those with normal TSH concentrations.59 In 
another prospective study of individuals older than 
65 years who were followed up for a median of 13 years 
(IQR 7·8–14·5), the incidence of hip fracture was higher 
in men, but not in women, with subclinical 
hyperthyroidism than in controls in a euthyroid state 
(HR 4·91, 95% CI 1·13–21·27).60

Figure 3: Excess all-cause mortality in men with subclinical hyperthyroidism 
according to a meta-analysis of aggregated data from cohort studies and 
life-tables
Reproduced from Haentjens and colleagues,53 by permission. 
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Figure 4: Algorithm for assessment and treatment of subclinical hyperthyroidism
This fi gure shows the algorithm outlined in panel 2. TSH=thyroid-stimulating hormone. T4=thyroxine. 
T3=tri-iodothyronine.

Persistently low serum TSH concentrations and 
normal free T4 and free (or total) T3 concentrations

Assess with radioisotope imaging and consider doing
a doppler thyroid sonogram with colour flow

Assessment shows subclinical hyperthyroidism is due 
to toxic multinodular goitre or solitary adenoma

Assessment shows subclinical hyperthyroidism is due 
to Graves’ disease

Serum TSH
concentration 
of <0·1 mU/L

Serum TSH 
concentration
of >0·1 mU/L

Serum TSH 
concentration
of <0·1 mU/L

Serum TSH 
concentration
of >0·1–0·4 mU/L

Treat with radioactive 
iodine in patients 
older than 65 years or 
in those who are 
postmenopausal
because of risks of 
atrial fibrillation and 
osteoporosis, or in 
patients younger than 
65 years who have 
heart disease or 
symptoms

Consider treatment 
with radioactive 
iodine in patients
older than 65 years 
because of the risk of 
atrial fibrillation, and
possibly in patients 
younger than 65 years
because of the risk of 
progression

Treat with radioactive 
iodine in patients 
older than 65 years or 
in those who are
postmenopausal; in
symptomatic patients
younger than 65 years,
antithyroid drugs are
preferred because of 
high remission rates

Consider observation 
because of high 
remission rate; 
low-dose antithyroid 
drug therapy might be 
considered in 
patients older than 
65 years or in those 
with heart disease

Cooper & Biondi, Lancet 379:1142, 2012
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Schilddrüse und Vorhofflimmern

Selmer et al, BMJ 2017

Register N=586 460, 65 Jahre, 57 % Frauen
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SD und Krebs
Prospective population-based cohort study including 10 318 participants

for whom baseline measurements of FT4 and/or TSH were available
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Rotterdam Study; Kahn et al., JCEM 2016
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Onyebuchi et al., Lancet Diabetes&Endocrinology 2019

Mortalität Major CV event
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Onyebuchi et al., Lancet Diabetes&Endocrinology 2019

fT4 ein Jahr nach Radiojodtherapie



M. Basedow und Mortalität
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Onyebuchi et al., Lancet Diabetes&Endocrinology 2019

4981 patients with Graves Disease

• Increased all-cause mortality compared with controls (HR 1·22)

• Compared with the antithyroid drug group, mortality was lower in 
radioiodine group with resolved hyperthyroidism (HR 0.5) but not 
with unresolved hyperthyroidism group (HR 1,51)

• Persistently low TSH concentrations at 1 year after diagnosis were
associated with increased mortality independent of treatment
method (HR 1·55) 

Early and complete resolution of hyperthyroidism in patients with
Graves’ disease is associated with improved survival compared

with less effective control. 



ATA Guidelines, Ross et al., Thyroid 2016

Latente Hyperthyreose
Therapieindikation
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Amiodaron:
• Typ 1: vorbestehende SD-Erkrankung, in den 

ersten Therapiewochen

• Typ 2: nach längerer Therapiedauer, bei im 
Ultraschall unauffälliger Schilddrüse

Amiodaraon
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Eskes et al, Amiodarone
and Thyroid
Best Practice & Research 
Clinical Endocrinology & 
Metabolism, 2009
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Amiodaraon - Epidemiologie
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Eskes et al, Amiodarone and Thyroid
Best Practice & Research Clinical Endocrinology & Metabolism, 2009

Amiodarontherapie (Jahre)



Amiodaraon – Epidemiologie Ö
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Hofman et al., Wi Kli Wo, 2008

72 Patienten (mittleres Alter 69 ± 11 Jahre) aus einem ehemaligen 

Jodmangelgebiet, 8. Monate beobachtet

• Nur 25,0% morphologisch unauffällige Schilddrüse

• Schilddrüsenfunktionsstörungen vor Amiodaron 37,6% mit gleichem 

Verhältnis von Hypo- und Hyperthyreose

• nach Therapiebeginn bei 56,8% der Patienten ohne 

präexistente Schilddrüsenerkrankung: 36,0% Hypothyrose, 

64,0% Hyperthyreose

• Anzahl der Patienten mit normaler Schilddrüsenfunktion sank 

von 61,1% auf 26,7% unter Therapie.



ATA Guidelines, Ross et al., Thyroid 2016

Hyperthyreose

Amiodaron
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ATA Guidelines, Ross et al., Thyroid 2016

Therpie - Amiodaron
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2018 ETA Guidlines, Europ Thyroid Journal 2018 

Amiodaron - Hyperthyreose

Amiodaron
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• Thionamide: Hormonsynthese-
hemmung à Euthyreose in 2-8 Wochen

– vor Radiojodtherapie oder Operation

• Betablocker: gegen sympathikotone
Symptome
– Herzklopfen, Tachykardie, Zittern, Schwitzen, Angst, Hitzeintoleranz

Medikamentöse Therapie der 
Hyperthyreose
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Thionamidtherapie- Dosierung

• MMI (Thiamazol Sandoz 20mg®):

- Initiale Dosis: 10- 30 (40) mg pro Tag, nur bei 
schweren Hyperthyreosen (jodinduziert) ev. 
höhere Dosis erforderlich (60-80 mg).

- Laborkontrolle am Beginn alle 14 Tage (fT4, fT3, 
TSH, Blutbild, Leber).

- Dosisanpassung orientiert sich an fT4 und fT3 -
Verlauf, da TSH am Beginn lang supprimiert

- Erhaltungstherapie: 2,5 bis 10 mg pro Tag

• Nebenwirkungen sind dosisabhängig !
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Nebenwirkungen Thyreostatika

• Bei Fieber u/o Halsweh sofort 
Therapiepause und Blutbildkontrolle 
(Neutrophilenzahl)!
• Juckreiz: symptomatische Therapie (Zyrtec

etc.)
• gastrointestinale NW: MMI-Dosis aufteilen
• leichte Nebenwirkungen: u.U. Wechsel auf 

PTU (allerdings in 50% Kreuzsensitivität)

• Missbildungen: 
Kinderwunsch/Schwangerschaft immer 
besprechen!
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Yang et al , Thyroid 2016

Agranulozytose
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Gershinsky et al , Thyroid 2019

Agranulozytose

Retrospective cohort study. 14,781 adult patients with
thyrotoxicosis, newly treated with an ATD
593 patients treated by ATDs due to Amiodarone

Höheres Risiko bei 
Amiodaron-induzierter 
Hyperthyreose: HR 9,7 !
0,19 % vs 1,35 %
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Capellani et al., JCEM  2020

Amiodaron-Hyperthreose:
OP vs. Medikamente
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Italien: 207 Patienten mit Amiodaron-Hyperthteose, retrospektiv

Reduzierte Gesamt-Mortaliät bei Thyreoidektomie
Erklärt durch Unterschied bei den Patienten mit reduzierter LVF  



Capellani et al., JCEM  2020
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Italien: 207 Patienten mit Amiodaron-Hyperthteose, retrospektiv

Kardiale Mortalität

Total thyroidectomy is the
treatment choice for
patients affected by more
severe cardiology diseases
(as expressed by systolic
dysfunction).

In this setting, 
thyroidectomy should be
performed shortly, even
when euthyroidism has not 
been fully restored. 

Amiodaron-Hyperthreose:
OP vs. Medikamente



Irenat Prophylaxe ?
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Nolte et al., Eur J Endocrinol 1996

patients with euthyroid autonomy, elective coronary angiography
group 1 (N = 17): 20mg/day of thiamazole for 14 days
group 2 (N = 17): 900 mg/day of sodium perchlorate for 14 days; 
group 3 (N = 17): controls

Four mild cases of hyperthyroidism were observed at the end of the
study:
two cases in the control group
one case in each of the treated groups. 

In conclusion, short-term prophylactic thyrostatic therapy seems to have a 
protective effect against iodine excess in patients with euthyroid autonomy. 
However, mild hyperthyroidism could not be prevented in some cases. 



Kontrastmittel
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Es gibt kein evidenzbasiertes Konzept zur Prophylaxe jodinduzierter 
Schilddru ̈senfunktionssto ̈rungen.

1.) Einnahme von Schilddrüsenhormon im Rahmen der Behandlung 
einer Hypothyreose: Kontrastmittel kann gegeben werden. 

2.) Bei Risikopatienten vor geplanter Kontrastmittelapplikation TSH-
Bestimmung
Bekannte bestehende Schilddrüsenüberfunktion, Zustand nach Schilddrüseü̈berfunktion
Klinischer Verdacht auf eine Schilddrüsenüberfunktion ,Tastbare Struma

Wenn TSH < 0,3 mU/l: zusätzlich Bestimmung der freien 
Schilddrüsenhormone 



Kontrastmittel
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Prophylaktische Therapie beim Risikopatienten: 

Elektive Untersuchung: Vor Kontrastmittelgabe Abkärung in einem 
Schilddrüsenzentrum. Bei entsprechender Indikation definitive Therapie 
vor Kontrastmittelgabe.

Dringliche Indikation: Wenn möglich Vorstellung in einem 
Schilddüsenzentrum. Andernfalls prophylaktische Therapie beginnen. 
Notfall: Prophylaktische Therapie beginnen.

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 für 7-14 Tage.
Kontrolle der Schilddrüsenfunktion nach spätestens zwei bis vier Wochen
Thiamazol nur nach strenger Indikationsstellung 
Zeitnahe Vorstellung in einem Schilddrüsenzentrum



Vielen Dank !
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