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Effekte von 1,25(OH)2D auf das Immunsystem

HD19Bouillon R et al; Endocr Reviews 2019;40:1109-51.

obtained using three SNPs related to serum OHD
status. The overall OR was . for subjects without
SNPs coding for higher serum OHD concentrations
(). Similar conclusions (OR, .) were reached
when only pediatric onset (, years of age) cases (n =
) of MS were analyzed (). The largest study ()
identified an additional synonymous variant in the
coding region of CYPR, present in ~% of in-
dividuals of European origin (and much lower in
Africans and Asians). This variant was associated with
significantly lower serum OHD concentrations
and a .-fold increased risk of vitamin D deficiency,
and in addition with a .-fold OR of developing MS.
These data thus strongly support the idea that lifelong
lower vitamin D status due to genetically decreased
serum OHD levels (albeit only about#. nmol/L
compared with subjects with genetically higher serum
OHD levels) is a risk factor for autoimmune diseases
such as MS. For type  diabetes, only one MR has been
published () dealing with a very large number of
patients (.). Using five SNPs predicting a lower
lifetime serum OHD concentration, a significantly
higher relative risk of type  diabetes of . was found
in cases vs controls and of . in a family study.

Although there are preclinical and observational
data to suggest that maintenance of vitamin D suffi-
ciency should help prevent the onset of autoimmunity,
current evidence for the therapeutic benefit of sup-
plementation is inconclusive, and many studies are
limited by group sizes. For example, in MS, a number
of trials of vitamin D supplementation have been
performed, generating contradictory results concern-
ing parameters such as size of MRI lesions, rates of
relapse, and effects on functionality (). However,
studies with type  diabetes [many of which used
,(OH)D supplementation], although inconclusive,
are more promising as they suggest that early in-
tervention may preserve b-cell function ().
Moreover, ,(OH)D induces a VDR-dependent
transcriptional program underpinning b-cell sur-
vival (). One trial concluded that a protective effect
of ,(OH)D only occurred in cases with recent (,
year) onset of the disease (). These findings are in
line with the idea that vitamin D supplementation may
contribute to prevention of type  diabetes (, ),
but lose its benefit once b-cells are largely destroyed.
RCTs are needed to confirm this observation and, if so,
to define the optimal timing (e.g., early in life?) and safe
dosage. As type  diabetes as well as MS have a long
silent evolution before the onset of clear clinical
symptoms, such studies may require a long follow-up
of subjects at increased risk for such diseases.

For other autoimmune disorders, no reliable in-
tervention trials are yet available, but the preclinical
data and observational studies on IBD are promising
so that such trials deserve a high-priority score. Two
large-scale studies also evaluated the preventive effects
of vitamin D supplementation during pregnancy on

the incidence of allergy (asthma) in their offspring (up
to age ) and the combined results showed small
beneficial effects (, ).

Vitamin D, atopy, asthma, and atopic dermatitis
Atopy is a predisposition to develop allergic diseases
such as asthma and atopic dermatitis, and it is gen-
erally characterized by increased serum IgE concen-
trations. The vitamin D system has a number of effects
on immune cells and cytokines implicated in atopy
(, ). A poor vitamin D status has usually been
associated with increased risk of wheezing or asthma
and other aspects of atopy, although the opposite has

Figure 5. Vitamin D metabolism and signaling in the acquired immune system. In antigen-
presenting cells (including DCs), 1,25(OH)2D3 inhibits the surface expression of major
histocompatibility complex II (MHC-II)–complexed antigen and of costimulatory molecules, in
addition to production of the cytokines IL-12 and IL-23, thereby indirectly shifting the polarization
of T cells from a Th1 and Th17 phenotype toward a Th2 phenotype. Additionally, 1,25(OH)2D3

directly affects T cell responses by inhibiting the production of Th1 cytokines (IL-2 and IFN-g) and
Th17 cytokines (IL-17 and IL-21), as well as by stimulating Th2 cytokine production (IL-4).
Moreover, 1,25(OH)2D3 favors Treg cell development via modulation of DCs and by directly
targeting T cells. Finally, 1,25(OH)2D3 blocks plasma-cell differentiation, IgG and IgM production,
and B cell proliferation.
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Zahlreiche, überwiegend positive Assoziationsstudien
die niedrigere Vit D Werte bei HT und MB zeigen
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Thyreoiditis Hashimoto und Vitamin D Insuffizienz
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Thyreoiditis Hashimoto und Vitamin D Insuffizienz
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manifest HO    subklinisch HO   euthyreot (SDH)

Tamer G et al. Thyroid 2011;21:891-96
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Zahlreiche, überwiegend positive Assoziationsstudien
die niedrigere Vit D Werte bei HT und MB zeigen

HD19Kim D Int J Mol Sci 2017;18:1949

Zusammenfassend: niedriger Vitamin D Status ist assoziiert mit ↑ Prävalenz von AIT und GD



Meta-Analyse von Vit D Studien
Effekte auf SDAK bei AIT
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Table 1 Characteristics of included studies

Author (ref.) Country Disease Vitamin D Sample
size (con./
int.)

Intervention groups LT4
treated
(con./int.)

Age
(con./
int.)

Females
(%) (con./
int.)

Main outcomes
analyzed in this
study

TPO-Ab in int.
group (Baseline
vs. endpoint)

Tg-Ab in int.
group (Baseline
vs. endponit)

TPO-Ab/
Tg-Ab
(con.vs.
int.)

Duration
(months)

Du et al. [19] China HT Vitamin D
deficiency 1,25
[OH]2D3 <18 ng/
mL

n= 36
(18/18)

Calcitriol 0.25 µg daily+
LT4 vs. LT4

All Mean:
43.6/45.8

61.1/
55.56%

TSH, FT3,
FT4, TPO-Ab,
Tg-Ab, 1,25
[OH]2D3

B: 980.43±
278.65 IU/mLa;
E: 426.74±
265.43 IU/
mLa↓

B: 434.83±
130.24 IU/mLa;
E: 215.63±
124.53 IU/
mLa↓

TPO-
Ab:↓ Tg-
Ab:↓

6

Zhao et al.
[18]

China HT Vitamin D
insufficiency <30
ng/mL

n= 36
(18/18)

Calcitriol 0.25 µg daily+
LT4 vs. LT4

All Mean:
41/42

77.78/
72.2%

TSH, FT3,
FT4, TPO-Ab,
Tg-Ab, 25[OH]
D

B: 430± 132
kIU/La; E: 206
± 79 kIU/La↓

B: 990± 356
kIU/La; E: 720
± 106 kIU/La↓

TPO-
Ab:↓ Tg-
Ab:↓

6

Chaudhary
et al. [17]

India AIT (TPO-Ab
>34 kIU/L or
HRUSG
evidence of
thyroiditis)

Vitamin D
insufficiency 25
[OH]D <75 nmol/
L:93%;

n= 100
(50/50)

Cholecalciferol 60,000 IU
weekly+ elemental
calcium 500 mg/day vs.
elemental calcium 500
mg/day

Some
(32%)

Mean:
27.86/
28.48

74/78% FT4, TSH,
TPO-Ab, 25
[OH]D

B: 739.1±
343.2 kIU/La;
E: 387 (1146)
kIU/Lb ↓

N.A. TPO-
Ab:↓ Tg-
Ab: N.A.

2

Vitamin D
deficiency 25[OH]
D<50 nmol/L:
74%

Simsek et al.
[15]

Turkey AIT (GD/HT)
GD (n= 14)

Vitamin D
deficiency <20 ng/
mL

n= 82
(36/46)

Vitamin D 1000 IU daily
vs. no treatment

No Mean:
39.7/35.8

86.1/80.4% FT4, TSH,
TPO-Ab, 25
[OH]D

B: 223 (591)
IU/mLb; E: 210
(592) IU/mLb ↓

B: 312 (1612)
IU/mLb; E: 244
(915) IU/mLb↓

TPO-Ab:
NS Tg-
Ab: NS

1

HT (n= 68)

Krysiak et al.
[16]

Poland HT 25[OH]D >30 ng/
mL

n= 34
(18/16)

Vitamin D 2000 IU daily
+ L-T4 vs. L-T4

Mean: 85/
80 µg
daily

Mean:
35/34

100/100% TSH, FT3,
FT4, TPO-Ab,
Tg-Ab, 25[OH]
D

B: 1405± 402
IU/mLa; E: 955
± 358 IU/mLa

↓

B: 1210± 465
IU/mLa; E: ±
415 IU/mLa

(NS)

TPO-Ab:
↓ Tg-Ab:
NS

6

Vahabi et al.
[20]

Iran HT Vitamin D
deficiency 25[OH]
D <20 ng/mL

n= 56
(26/30)

Vitamin D 50,000 IU/
week vs. placebo

30.8/45% 44.12/
43.55

59/70% TSH, TPO-Ab,
25[OH]D,
CRP, PTH, Ca

B: 820.25
(98.92) IU/mLc;
E: 734 (102.93)
IU/mLc (NS)

N.A. TPO-Ab:
NS Tg-
Ab: N.A.

3

con. control, int. intervention, B baseline, E endpoint, HT Hashimoto thyroiditis, GD Graves’ disease, AIT autoimmune thyroiditis, NS no statistical significance, NA not available

↓ thyroid autoantibodies levels at endpoint /in intervention group significantly decreased compared with baseline /control group (P< 0.05 or P< 0.01)
aData are means± SD
bMedian (range)
cMean (SE)
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Endocrine

(2018)
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Wang S et al. Endocrine 2018;59:499-505.
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Effekt von Vit D auf TPOAK bei Patienten mit AIT
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Discussion

AIT is derived from specific immune responses against
thyroid gland, usually characterized by increased levels of
serum TPO-Ab and Tg-Ab [2]. TPO-Ab is regarded as a
specific marker of AIT and is present in most patients with
AIT (>80%) [22]. Tg-Ab is also detected in AIT patients
with high titers [21]. In general, high levels of thyroid
autoantibodies could increase risk of thyroid dysfunction
(hyperfunction, hypofunction, or both). For pregnant
woman, thyroid autoantibodies were reported to increase a
risk of habitual abortion [23–25]. Many researchers are
devoted to find effective therapy to reduce thyroid auto-
antibodies. Benvenga et al. reported that omega-3-rich oily
fish could reduce thyroid antibodies titer in pregnancy and
postpartum [26]. A meta-analysis conducted by Wichman

et al. showed that thyroid antibodies were significantly
reduced by selenium supplementation in patients with AIT
[27].

Recently, vitamin D has aroused extensive interests
worldwide, as its therapeutic effects on autoimmune dis-
eases. So far, more and more evidence suggested that
vitamin D could inhibit antigen presentation due to its
immunomodulatory effects [8]. It could suppress the
activity of autoimmune inflammation, by acting on T-
lymphocytes and antigen presenting cells, especially den-
dritic cells, and was considered to play a direct protective
role for AIT [28, 29].

Our study is the first meta-analysis that strengthen the
current understanding of the effects of vitamin D supple-
mentation in reducing TPO-Ab and Tg-Ab titers in patients
with AIT. Our meta-analysis found that, although no

NOTE: Weights are from random effects analysis
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Effekt von Vit D auf TGAK bei Patienten mit AIT
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Discussion

AIT is derived from specific immune responses against
thyroid gland, usually characterized by increased levels of
serum TPO-Ab and Tg-Ab [2]. TPO-Ab is regarded as a
specific marker of AIT and is present in most patients with
AIT (>80%) [22]. Tg-Ab is also detected in AIT patients
with high titers [21]. In general, high levels of thyroid
autoantibodies could increase risk of thyroid dysfunction
(hyperfunction, hypofunction, or both). For pregnant
woman, thyroid autoantibodies were reported to increase a
risk of habitual abortion [23–25]. Many researchers are
devoted to find effective therapy to reduce thyroid auto-
antibodies. Benvenga et al. reported that omega-3-rich oily
fish could reduce thyroid antibodies titer in pregnancy and
postpartum [26]. A meta-analysis conducted by Wichman

et al. showed that thyroid antibodies were significantly
reduced by selenium supplementation in patients with AIT
[27].

Recently, vitamin D has aroused extensive interests
worldwide, as its therapeutic effects on autoimmune dis-
eases. So far, more and more evidence suggested that
vitamin D could inhibit antigen presentation due to its
immunomodulatory effects [8]. It could suppress the
activity of autoimmune inflammation, by acting on T-
lymphocytes and antigen presenting cells, especially den-
dritic cells, and was considered to play a direct protective
role for AIT [28, 29].

Our study is the first meta-analysis that strengthen the
current understanding of the effects of vitamin D supple-
mentation in reducing TPO-Ab and Tg-Ab titers in patients
with AIT. Our meta-analysis found that, although no

NOTE: Weights are from random effects analysis

.

.

Overall  (I−squared = 79.7%, p = 0.000)

Subtotal  (I−squared = 78.8%, p = 0.009)

6 months

ID

Simsek (2016)

Du (2014)

Chaudhary (2016)

Subtotal  (I−squared = 0.0%, p = 0.805)

Zhao (2016)

Vahabi (2017)

Study

no more than 3 months

Krysiak (2017)

−0.57 (−1.08, −0.07

−0.12 (−0.69, 0.44)

SMD (95% CI

0.30 (−0.14, 0.74)

−0.94 (−1.63, −0.25)

−0.62 (−1.02, −0.22)

−1.11 (−1.52, −0.70)

−1.27 (−1.98, −0.55)

−0.03 (−0.55, 0.50)

−1.15 (−1.88, −0.42)

100.00

54.87

Weight

18.50

15.33

18.93

45.13

14.97

17.4

%

14.83

−0.57 (−1.08, −0.07)

−0.12 (−0.69, 0.44)

SMD (95% CI)

0.30 (−0.14, 0.74)

−0.94 (−1.63, −0.25)

−0.62 (−1.02, −0.22)

−1.11 (−1.52, −0.70)

−1.27 (−1.98, −0.55)

−0.03 (−0.55, 0.50)

−1.15 (−1.88, −0.42)

100.00

54.87

Weight

18.50

15.33

18.93

45.13

14.97

17.44

%

14.83

  
0−1.98 0 1.98

Fig. 2 Forest plots of the effects
of vitamin D on TPO-Ab of
patients with ATI

NOTE: Weights are from random effects analysis

Overall  (I−squared = 63.0%, p = 0.044)

Du (2014)

Simsek (2016)

Krysiak (2017)

Study

ID

Zhao (2016)

−0.55 (−1.05, −0.04)

−0.89 (−1.58, −0.20)

0.04 (−0.40, 0.47)

−0.70 (−1.39, −0.00)

SMD (95% CI)

−0.85 (−1.53, −0.17)

100.00

23.07

30.94

22.84

%

Weight

23.15

−0.55 (−1.05, −0.04)

−0.89 (−1.58, −0.20)

0.04 (−0.40, 0.47)

−0.70 (−1.39, −0.00)

SMD (95% CI)

−0.85 (−1.53, −0.17)

100.00

23.07

30.94

22.84

%

Weight

23.15

0−1.58 0 1.58

Fig. 3 Forest plots of the effects
of vitamin D on Tg-Ab of
patients with ATI

Endocrine (2018) 59:499–505 503

Wang S et al. Endocrine 2018;59:499-505.

434 ➡215

1210 ➡934

990 ➡720

312 ➡244

TGAK IU/ml

*

*

* Calcitriol Studie

-50%

-23%

-27%

-22%



Schlussfolgerung der Meta Analyse
zu Vit D Supplementierung bei AIT
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Wichtige Fragen:

zeit- und dosisabhängiger Effekt?

wirkt ein bestimmtes Vitamin D Präparat evtl günstiger als ein anderes?

Effekt auf andere Zielparameter: z.B. SD Funktion, Echogenität?

Rolle für eine Vit D Supplementierung in der Prävention?

“Vitamin D Supplementierung dürfte einen signifikanten Effekt auf 

eine SDAK Absenkung haben“



Frühe Konversion zu AITD 
nicht mit 25(OH)D Spiegeln assoziiert
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Ursprünglich 521 Personen aus der Amsterdamer AITD Kohorte, 5-J Follow-up
Kontrollen gemacht für Alter, BMI, Raucherstatus, orale Kontrazeption, 
Monat der Blutabnahme (±1)

Effraimidis G et al. Eur J Endocrinol 2012;167:43-8
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There is evidence based on these various studies that several key
autoimmune diseases are modulated by vitamin D. These diseases
include, but are not limited to, multiple sclerosis (MS), scleroderma
or systemic sclerosis (SSc), autoimmune thyroid diseases, 
rheumatoid arthritis (RA), and primary biliary cirrhosis (PBC).

Although there is evidence for vitamin D as a factor in the
pathophysiology of autoimmune diseases, the mechanism for
this association has yet to be elucidated. 



Zusammenfassung Vit D und AIT
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Zahlreiche präklinische Studien sowie Metaanalysen von 
RCT legen einen Zusammenhang zwischen Vitamin D 
Mangel und AIT nahe

Cave: zahlreiche Limitierungen (Studiengröße, Definition Vit D Status und 
verschiedene Schwellwerte, nicht einheitliche Definitionen von HT und MB, 
einmalige 25OHD Bestimmung, Jahreszeit der BA, Komorbiditäten, Mobilität, 
interassay und interlabor Variabilität der VIT D Analytik...)

keine offiziellen Stellungnahmen wissenschaftlicher Gesellschaften zu 
diesem Thema

- und wie immer: es sind qualitativ gute, randomisierte Studien 
notwendig, um Aussagen zur Prävention und Therapie machen 
zu können

Einstweilen erscheint eine 25OHD Bestimmung und Interpretation des Wertes im 

jahreszeitlichen Kontext bei AITD Patienten sinnvoll



Selen - Steckbrief
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SE = Halbmetall, essentielles Spurenelement
große regionale Schwankungen des Se Gehaltes im Boden

Methionin

Selenomethionin

Organische Formen
Hefe und Pflanzen: Selenomethionin
tierische Quellen:    Selenocystein

Die wichtigsten Selenoproteine sind:
• Jodthyronin-Dejodinase 1-3 (DIO1, DIO2, DIO3)
• Glutathionperoxidasen (5 Typen)

Die „Thyreoperoxidase“ leitet die Synthese der SD 
Hormone aus der AS Tyrosin ein:

Cystein

Selenocystein Thyrosin



Selenpräparate (Auswahl)

HD19

Selamin (Erwo Pharma) 100ug Na-Selenit
Selenit 200 (Biogena) 200ug Na-Selenit
Selen Complex (Pure)      80ug Na-Selenit + 30ug Selenmethionin

Selen forte (Biogena) 200ug Selenmethionin
Selen (Pure) 200ug Selenmethionin
Selenmethionin 200 200ug Selenmethionin
(Sunday Natural)

Selen natural (Biogena) 100ug aus Senfextrakt
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Table 3. Risk of Bias of Studies Included in the Systematic Review

Random
sequence

generation
Allocation

concealment Blinding

Incomplete
outcome

data

Selective
outcome
reporting

Other
bias

Pilli 2015 ? + + ? + +
De Farias 2015 + + + + + +
Eskes 2014 + + + + + +
Krysiak 2012 + + + + + +
Anastasilakis 2012 - - - + + +
Bhuyan 2012 ? ? ? ? - -
Krysiak 2011 + + + + + +
Nacamulli 2010 ? ? ? ? + +
Kvicala 2009 ? ? ? + + +
Karanikas 2008 ? ? ? ? + ?
Balasz 2008 + + + + ? +
Mazokopakis 2007 - ? ? ? + ?
Turker 2006 ? ? ? ? + +
Duntas 2003 ? ? ? ? + ?
Gärtner 2003 ? ? - + + ?
Gärtner 2002 ? ? ? ? + ?

+, low risk of bias; ?, unclear risk of bias; –, high risk of bias.

FIG. 2. Meta-analysis of the effect of selenium supplementation on serum thyroid peroxidase autoantibody (TPOAb)
levels in levothyroxine (LT4)-treated populations of chronic autoimmune thyroiditis (AIT) patients. Weighted mean dif-
ference (WMD) in serum TPOAb levels after 3, 6, and 12 months of selenium supplementation or placebo in LT4-treated
populations is shown. Boxes represent mean values of the outcomes in a study, horizontal lines the confidence intervals, and
the box area is proportional to the weight of the individual study (as seen in ‘‘Weight’’). Diamonds represent the overall
summary estimate, with confidence interval given by its width. I2 shows the heterogeneity among studies and with p-value.
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Selenium Supplementation Significantly Reduces
Thyroid Autoantibody Levels in Patients
with Chronic Autoimmune Thyroiditis:

A Systematic Review and Meta-Analysis

Johanna Wichman, Kristian Hillert Winther, Steen Joop Bonnema, and Laszlo Hegedüs

Background: Selenium supplementation may decrease circulating thyroid autoantibodies in patients with chronic
autoimmune thyroiditis (AIT), but the available trials are heterogenous. This study expands and critically re-
appraises the knowledge on this topic.
Methods: A literature search identified 3366 records. Controlled trials in adults (‡18 years of age) with AIT,
comparing selenium with or without levothyroxine (LT4), versus placebo and/or LT4, were eligible. Assessed
outcomes were serum thyroid peroxidase (TPOAb) and thyroglobulin (TgAb) autoantibody levels, and immuno-
modulatory effects. After screening and full-text assessment, 16 controlled trials were included in the systematic
review. Random-effects meta-analyses in weighted mean difference (WMD) were performed for 3, 6, and 12
months of supplementation in two different populations: one receiving LT4 therapy and one newly diagnosed and
LT4-untreated. Heterogeneity was estimated using I2, and quality of evidence was assessed per outcome, using the
Grading of Recommendations Assessment, Development, and Evaluation (GRADE) guidelines.
Results: In LT4-treated populations, the selenium group had significantly lower TPOAb levels after three months
(seven studies: WMD = –271 [confidence interval (CI) -366 to -175]; p < 0.0001; I2 = 45.4%), which was consistent
at six months (three studies) and 12 months (one study). TgAb decreased at 12 months, but not at three or six months.
In LT4-untreated populations, the selenium group showed a decrease in TPOAb levels after three months (three
studies: WMD = -512 [CI -626 to -398]; p < 0.0001, I2 = 0.0%), but not after 6 or 12 months. TgAb decreased at
3 months, but not at 6 or 12 months. Quality of evidence was generally assessed as low. Study participants receiving
selenium had a significantly higher risk than controls of reporting adverse effects (p = 0.036).
Conclusions: Selenium supplementation reduced serum TPOAb levels after 3, 6, and 12 months in an LT4-treated
AIT population, and after three months in an untreated AIT population. Whether these effects correlate with
clinically relevant measures remains to be demonstrated.

Keywords: chronic autoimmune thyroiditis, Hashimoto’s thyroiditis, selenium supplementation, clinical effect,
systematic review, meta-analysis

Introduction

The prevalence of spontaneous hypothyroidism in
iodine-replete populations is 1–2% (1), with chronic au-

toimmune thyroiditis (AIT) accounting for approximately
85% of the cases (2). The disorder is 10 times more common in
women than it is in men (1), and the standard treatment is
lifelong levothyroxine (LT4) substitution, adjusting the dose to
achieve normal circulating thyrotropin (TSH) levels (3). De-
spite this, hypothyroidism is associated with increased somatic

(4) and psychiatric (5) morbidity, loss of labor market income
(6), and excess mortality (7). Accepting that the etiology of
AIT is multifactorial, based on poorly understood interactions
between genetic background (8) and environmental triggers
(9), it is prudent to search for ways of improving prognosis.

In humans, the essential trace element selenium exerts direct
effects on thyroid hormone metabolism and redox processes
(10). The thyroid gland critically depends on iodine and se-
lenium for adequate functioning (11), and low selenium intake
is associated with increased risk of thyroid disease (12).

Department of Endocrinology and Metabolism, Odense University Hospital, Odense, Denmark.
Department of Clinical Research, Faculty of Health Sciences, University of Southern Denmark, Odense, Denmark.
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Wichmann J et al. Thyroid 2016;12:1681-92.

Effekt einer Selensupplementierung auf die TPOAK bei T4-behandelten Patienten mit HT
200 ug tgl. von:

Selenmethionin
5 Studien
P<0.0001

Na-Selenit
2 Studien 
P=0.21

TPOAK
3-Monatsanalyse:
Selen Gruppe: 
-24% (-48% bis -1%)
CTR Gruppe: 
-6% (-31% bis 17%)
P=0.02



Effekt einer Selensupplementierung auf die 
TPOAK bei unbehandelten Patienten mit HT

HD19

selenium group demonstrated a significant decrease at three
months (two studies: WMD = -215 [CI -407 to -24];
p = 0.027; I2 = 25.5%), but not at six months (three studies:
WMD = -164 [CI -425 to 97]; p = 0.218; I2 = 91.2%) or at 12
months (two studies: WMD = -50 [CI -123 to 22]; p = 0.174;
I2 = 0.0%; Supplementary Fig. S2). Quality of evidence was
assessed as moderate at three months, very low at six months,
and low at 12 months (Tables 2 and 3).

Meta-regression analyses. No correlation was found
between WMD of TPOAb levels at three months and baseline
TPOAb (seven studies: p = 0.29; Fig. 4), baseline selenium
levels (five studies: p = 0.40, data not shown), age of partic-
ipants (six studies: p = 0.44, data not shown), or percentage of
females in the population (seven studies: p = 0.79, data not
shown). In the analysis of percentage of females, four studies
included only females, and the remaining three studies in-
cluded 91%, 86%, and 62% females, respectively. In absolute
numbers, the total sample size was 470 participants, and only
44 were males.

Subgroup analyses of selenium formulations. The seven
studies investigating TPOAb at three months in LT4-treated
populations found a significant decrease of TPOAb in the

NOTE: Weights are from random effects analysis

3 months 

Pilli

Eskes

Krysiak study A

Subtotal  (I−squared = 0.0%, p = 0.372)

6 months

Pilli

Eskes

Krysiak study A

Nacamulli

Subtotal  (I−squared = 96.9%, p = 0.000)

12 months

Pilli

Nacamulli

Subtotal  (I−squared = 22.9%, p = 0.255)

Author

2015

2014

2012

2015

2014

2012

2010

2015

2010

Year

−335.25 (−686.49, 15.99)

−83.00 (−1022.76, 856.76)

−540.00 (−661.57, −418.43)

−511.69 (−625.72, −397.65)
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−261.00 (−1365.19, 843.19)

−832.00 (−965.40, −698.60)

22.00 (−83.31, 127.31)

−345.45 (−925.09, 234.19)

−278.75 (−702.57, 145.07)

−26.00 (−124.33, 72.33)

−64.85 (−243.52, 113.82)

WMD (95% CI)

10.54

1.47

87.99

100.00

27.02

14.30

29.26

29.43

100.00

15.37

84.63

100.00

Weight
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FIG. 3. Meta-analysis of the effect of selenium supplementation on serum TPOAb levels in newly diagnosed, not
yet LT4-treated populations of chronic AIT patients. WMD in serum TPOAb levels after 3, 6, and 12 months of
selenium supplementation or placebo in LT4-untreated populations is shown. For further explanation, see legend for
Figure 2.
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FIG. 4. Meta-regression analysis of WMD in serum
TPOAb levels after three months of selenium supplemen-
tation in LT4-treated populations of chronic AIT patients,
correlated by baseline TPOAb level in IU/mL of partici-
pants. Circles represent individual studies, and the size of
the circles represents the weight of the study in the meta-
analysis.
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Regressionsanalyse
Baseline TPOAK Werten und TPOAK Veränderung

HD19Wichmann J et al. Thyroid 2016;12:1681-92.

selenium group demonstrated a significant decrease at three
months (two studies: WMD = -215 [CI -407 to -24];
p = 0.027; I2 = 25.5%), but not at six months (three studies:
WMD = -164 [CI -425 to 97]; p = 0.218; I2 = 91.2%) or at 12
months (two studies: WMD = -50 [CI -123 to 22]; p = 0.174;
I2 = 0.0%; Supplementary Fig. S2). Quality of evidence was
assessed as moderate at three months, very low at six months,
and low at 12 months (Tables 2 and 3).

Meta-regression analyses. No correlation was found
between WMD of TPOAb levels at three months and baseline
TPOAb (seven studies: p = 0.29; Fig. 4), baseline selenium
levels (five studies: p = 0.40, data not shown), age of partic-
ipants (six studies: p = 0.44, data not shown), or percentage of
females in the population (seven studies: p = 0.79, data not
shown). In the analysis of percentage of females, four studies
included only females, and the remaining three studies in-
cluded 91%, 86%, and 62% females, respectively. In absolute
numbers, the total sample size was 470 participants, and only
44 were males.

Subgroup analyses of selenium formulations. The seven
studies investigating TPOAb at three months in LT4-treated
populations found a significant decrease of TPOAb in the

NOTE: Weights are from random effects analysis
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Subtotal  (I−squared = 0.0%, p = 0.372)
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Subtotal  (I−squared = 96.9%, p = 0.000)
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Nacamulli

Subtotal  (I−squared = 22.9%, p = 0.255)

Author

2015
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Year

−335.25 (−686.49, 15.99)

−83.00 (−1022.76, 856.76)

−540.00 (−661.57, −418.43)

−511.69 (−625.72, −397.65)
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FIG. 3. Meta-analysis of the effect of selenium supplementation on serum TPOAb levels in newly diagnosed, not
yet LT4-treated populations of chronic AIT patients. WMD in serum TPOAb levels after 3, 6, and 12 months of
selenium supplementation or placebo in LT4-untreated populations is shown. For further explanation, see legend for
Figure 2.
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FIG. 4. Meta-regression analysis of WMD in serum
TPOAb levels after three months of selenium supplemen-
tation in LT4-treated populations of chronic AIT patients,
correlated by baseline TPOAb level in IU/mL of partici-
pants. Circles represent individual studies, and the size of
the circles represents the weight of the study in the meta-
analysis.
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3 Monatsdaten
P=0.29

N=470

Alter, Geschlecht,
BL-Selen Status:
kein Einfluss



Selensupplementierung - Nebenwirkungen

HD19

RR 4.96 (CI 1.12 – 22.2), P=0.036

• unspezifische Magenbeschwerden (N=7, alle in Selengruppe)
• Kopfschmerzen (Selengruppe)
• Hautausschlag (Selengruppe)

Haarausfall (gleichermaßen in Se und PBO Gruppe)

keine SAE in allen Studien

Wichmann J et al. Thyroid 2016;12:1681-92.

11 inkludierte Studien, ca. 800 Sel behandelte Pat. bzw. Kontrollen



Schlußfolgerung der Autoren

HD19

• Se Supplementierung reduziert TPOAK bei AIT Patienten

• TPOAK Veränderung allein ist jedoch kein überzeugendes Argument für 
eine Therapieentscheidung

• Sicherheit der „upper tolerable intake“ Grenze wird aktuell hinterfragt

• routinemäßiger Gebrauch einer Se Supplementierung wird nicht empfohlen

• Korrektur eines Selenmangels erscheint dennoch vernünftig

• RCT mit Langzeit-FU, besserer Charakterisierung der SD Erkrankung 
und des Selenstatus zu BL erwünscht

Wichmann J et al. Thyroid 2016;12:1681-92.



Selensupplementierung bei Mb Basedow

HD19

- mit milder bis mäßig ausgeprägter EO

ein aussagekräftiger RCT: 159 Patienten, MB seit <18 Monaten
2x100ug Na-Selenit in Gebiet mit marginalem Se Mangel
Nach 6 Mon: Besserung des Augenstatus bei 61% (vs 36% PBO) und WT Schwellung bei 43% (vs 32% PBO) 
signifikant verbessert, spezif. QoL Evaluierung: signifikant besseres Outcome (auch nach Selen> anhaltender Effekt)
(Marcocci C et al. NEJM 2011)

keine Se Effekte hingegen bei langer EO Anamnese, inaktiver EO, milder EO

Guidelines ETA 2016: 6-monatige Se Supplementierung empfohlen bei gering- bis mäßiggradiger EO 
und kurzer Anamnese

- allgemein bei MB

Meta-Analyse 2018 (Zheng H et al, Evidence based complimentary and alternative medicine), 10 RCT, 
796 Pat: fT3 und fT4 sign niedriger nur zu 3 und 6 Mon, nicht später,
TSH nur nach 6 Mon sign höher, TRAK nur zu 6 Mon sign niedriger.

RCT bei 70 zuvor unbehandelten Pat mit MB, 300ug Na-Selenit über 6 Mon: kein Effekt von Se auf 
Ansprechen oder Rezidivrate (Kajhaly GJ et al. JCEM 2017)

RCT bei 30 zuvor unbehandelten MB Pat über 3 Mon: keinerlei Effekte (Leo M et al. J Endocrinol
Invest 2017)



Selen bei AIT und Mb Basedow

HD19

• Die Verwendung von Selensupplementen ist zwar weit verbreitet, doch 

die zunehmende Evidenz ergibt lediglich fragwürdige Ergebnisse 

• Eine Selensupplementierung kann derzeit bei AIT oder MB basierend auf 

der aktuellen Studienlage nicht empfohlen werden

• Korrektur von mäßigem und ausgeprägtem Selenmangel könnte jedoch in 

der Prävention und Behandlung dieser Erkrankungen von Vorteil sein

(Winther KH, Bonnema SJ, Hegedüs L) 

Curr Opin Endocrinol Diabetes Obes 2017; 24:348-55.



Selen und Schwangerschaft

HD19

Negro et al. 2007 (JCEM): 200ug Selenmethionin tgl. zeigt geringere 
Inzidenz (28 vs 48%) postpartaler SD Auffälligkeiten, ca. 70 Patienten 
pro Gruppe

größter Kritikpunkt: unbekannter Jodstatus

Mao et al. 2016 (Eur J Nutr) konnten keinen Effekt von 60ug Selen 
(Hefe) auf TPOAK Verlauf in SS bei gleichzeitig geringem Jodmangel 
zeigen

ATA Recommendation 12
Eine Selensupplementierung bei TPOAK positiven Frauen wird 
in der SS derzeit nicht empfohlen 

Sicherheit einer längeren Supplementierung nicht ausreichend 
gewährleistet (Risiko für DM), daher: 



HD19

Negro R et al. JCEM 2007



Selen und Schwangerschaft

HD19

Negro et al. 2007 (JCEM) konnten mit 200ug Selenmethionin tgl. 
eine geringere Inzidenz (28 vs 48%) postpartaler SD Auffälligkeiten 
zeigen, ca. 70 Patienten pro Gruppe

größter Kritikpunkt: unbekannter Jodstatus

Mao et al. 2016 (Eur J Nutr) konnten keinen Effekt von 60ug Selen 
(Hefe) auf TPOAK Verlauf in SS bei gleichzeitig geringem Jodmangel 
zeigen

ATA Recommendation 12
Eine Selensupplementierung bei TPOAK positiven Frauen wird 
in der SS derzeit nicht empfohlen 

Sicherheit einer längeren Supplementierung nicht ausreichend 
gewährleistet (Risiko für DM), daher: 



HD19

Mantovani G et al. Endocrine 2019; May 2019

RCT Multicenterstudie, 83ug Sel Methionin ab ca. 12.SSW bis 6 Mon PP,
N=45 pro Gruppe, keine Auswirkungen auf TSH Werte 6 Mon PP

441 U/ml

255 U/ml
(-42%)

10.SSW 36.SSW 6Mon PP


