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Epidemiologie - Hypothyreose 

NHANES III, JCEM 87:489, 2002 Klinische Abteilung für 
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Autoimmunthyreoiditis 
AIT: 

Normal: 
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Cooper & Biondi, Lancet 379:1142, 2012 

Latente Hypothyreose - Diagnose 

60 % in 5 Jahren 

1-5 % pro Jahr RF: 
weiblich 
hohe AK 
hohes TSH 



Alter: TSH Normalwerte 

Bremner et al., JCEM 97:1554, 2012 Klinische Abteilung für 
Endokrinologie und  
Stoffwechsel 
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TSH – Individuelle Variation 
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Andersen et al., JCEM 87:1068, 2002 

16 gesunde Männer – monatliche Blutabnahmen 



TSH und Adipositas 

Kork et al, JCEM, 2005 

TSH ist bei adipösen Patienten leicht erhöht 



Symptome sehr oft unspezifisch! 
Hypothyreose  Hyperthyreose 
Bradykardie    Tachykardie, Arrhythmien 
Kälteintoleranz   Wärmeintoleranz 
Gewichtszunahme (leicht)    Gewichtsabnahme 
Verminderte Belastbarkeit   Verminderte Belastbarkeit 
 
Lethargie, Depression Persönlichkeitsveränderungen  Ängstlichkeit, psych. Labilität 
Müdigkeit, Schlafen    Unruhe, Nervosität, Tremor, Einschlafstörungen  
Abgeschlagenheit, Leistungsfähigkeit  
Gedächtnisstörungen     Konzentrationsstörungen 
         

    
Muskelschwäche   Muskelschwäche 
Muskelkrämpfe      
Gelenkschmerzen   Gelenk- u. Knochenschmerzen 
   
Obstipation    Neigung zu Diarrhoe 
Infertilität    Infertilität 
Libido/Potenzmangel   Libido/Potenzmangel 
     Gynäkomastie 
Oligo-oder Amenorrhoe       Oligomenorrhoe 
Trockene raue, schuppige Haut  warme feuchte Haut (Hyperhidrose),   

    Urtikaria 
Haarausfall, strohiges Haar  Haarausfall 
Heiserkeit, tiefe, raue Stimme     
Übelkeit 

A.Gessl 



Schilddrüse und ........ 



Schilddrüse und Genderidentität 

Sabuncuoglu, Mental Illness 2015 



Schilddrüse und Genderidentiät 

Sabuncuoglu, Mental Illness 2015 



Schilddrüse und Sexualität 

Dellovade, Nature Neurocience 2000 

Östogen-stimuliertes 
Verhalten von 
weiblichen Mäusen 
mit 
TR-beta KO oder 
TR-alpha KO 

TR-α1 (cardiac and skeletal muscles) 
TR-β1 (brain, liver and kidney) 
TR-β2 (limited to the hypothalamus 
and pituitary) 



Schilddrüse und fetale Entwicklung 

Williams, J Neuroendocrinology 2008 



Leitlinen SD-Schwangerschaft 
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Begriffe: 
 
Latente Hypothyreose:  TSH über Trimenon spez.   
  Referenzbereich 
 
Isolierte Hypothyroxinämie:  (f)T4 < 2.5 Perzentile (Trimenon  
   spez. Referenzbereiche) 
 
Ursachen:   Autoimmun, Jodmangel 
 
Assoziation mit negativen Ergebnissen für Mutter und Kind. 
Keine Evidenz für verbesserte Ergebnisse unter T4 Therapie 
 

Europäische SD Gesellschaft 2014 

Lazarus et al., Europ Thyroid Journal  2014 



Maternal thyroid function and psychopathology of the child 
Maternal Hypothyroidism 

Moog et al, Neuroscience 2017 



Maternal thyroid function and psychopathology of the child 
Hypothyoxinemia 

Moog et al, Neuroscience 2017 



Zu viel ist auch nicht gut  
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Korevaar et al., Lancet Diabetes Endocrinol 2015 

Generation R Study (Rotterdam) 
Blutabnahme in der Schwangerschaft (< 18 SSW) 
Nicht verbaler Intelligenztest der Kinder 6 LJ (n = 3839) 

Ohne Mütter mit manifester SD 
Funktionsstörung 

ftT4 (pmol/L) 



Zu viel ist auch nicht gut !  

Klinische Abteilung für 
Endokrinologie und  
Stoffwechsel 
Univ.Klinik für Innere Medizin III 

Korevaar et al., Lancet Diabetes Endocrinol 2015 

MRI Scan 8 LJ (n=646) 



Therapieziel ? 
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Korevaar et al., Lancet Diabetes Endocrinol 2015 

 >  19  Jahre   0.76 - 1.66 ng/dl 
 
Schwangerschaft: 
1. Trimenon 0,94 - 1,52 ng/dl 
2. Trimenon 0,75 - 1,32 ng/dl 
3. Trimenon 0,65 - 1,21 ng/dl 

Ohne Mütter mit manifester SD 
Funktionsstörung 

13 SSW 

Nur schwache 
Assoziation TSH mit 
IQ ! 



Hyperthyreose – Psyche 

Fahrenfort et al., Psychoneuroendocrinology 2000 Klinische Abteilung für 
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Hyperthyreose – Psyche 
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Fahrenfort et al., Psychoneuroendocrinology 2000 



Hyperthyreose – fMRI 

Liu et al., Scientific Reports 2017 Klinische Abteilung für 
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Latente Hyperthyreose – Demenz 

Yeap et al., JCEM 2012 Klinische Abteilung für 
Endokrinologie und  Stoffwechsel 
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Freies T4 



Gan & Pearce, JCEM 2012 

Latente Hyperthyreose – Demenz 
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Cooper & Biondi, Lancet 379:1142, 2012 

Latente Hyperthyreose – Mortalität 
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He et al., Eur J Endocrinol 2011 

Manifeste HypOrthyreose: 
Gedächtnis  
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So erschöpft.... 

Van de Ven et al., Thyroid 2012 Klinische Abteilung für 
Endokrinologie und  Stoffwechsel 
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Latente HypOthyreose...... 

Van de Ven et al., Thyroid 2012 Klinische Abteilung für 
Endokrinologie und  Stoffwechsel 
Univ.Klinik für Innere Medizin III 



Rodoni et al., NEJM 2017 

T4 Therapie bei latenter 
Hypothyreose 

Klinische Abteilung für 
Endokrinologie und  
Stoffwechsel 
Univ.Klinik für Innere Medizin 

 

74.4 years, a median dose of 50 μg. 
We found no differences in the 
mean change at 1 year in  
- Hypothyroid Symptoms  
- Tiredness 
- Muscle function, cognitive 

function, blood pressure, BMI,... 
 

Levothyroxine provided no apparent 
benefits in older persons with 
subclinical hypothyroidism. 
 



T4 Therapie macht alles gut ...? 

Wiersinga., Nat Rev Endocrinol 2014 Klinische Abteilung für 
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T4 Therapie 
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T4 Therapie 
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Wiersinga., Nat Rev Endocrinol 2014 



T4 Therapie 
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Wiersinga., Nat Rev Endocrinol 2014 



 
Only a fraction of patients with major depression show biomedical signs of 
thyroid dysfunction (Bauer et al., 2008; Hage and Azar, 2012). 
 
 
25–30% of depressed patients show a blunted TSH response to TRH (Loosen, 
1985). These findings suggest a chronic TRH hypersecretion by the PVN leading 
to a downregulation of pituitary TRH receptors, which may be mediated by 
elevated levels of cortisol. 

 

Schilddrüse und Affekterkrankungen 



 
Solid lines represent positive associations, and dashed lines represent negative associations. 
Cortisol: 
• inhibitory effect on the release of TSH and THs (T4 and T3) 
• switch within D1 activity toward a preferential inactivation of T4 into rT3 

 
THs is associated with a general activation of the HPA axis: 

 N. K. Moog et al. Neuroscience 342 (2017) 68–100  



N. K. Moog et al. Neuroscience 342 (2017) 68–100  

Hypothesis: Depression is related to brain hypothyroidism 
together with systemic euthyroidism (Jackson, 1998), 
perhaps secondary to a cortisol-related decrease in D2 
activity (Hidal and Kaplan, 1988).  
 



Schilddrüse und Affekterkrankungen 

Baumgartner, Int. J . Neuropsychopharmacology 2000 



Schilddrüse und chronischer Stress 

Olff M et al, Psychoneuroendocrinology 2006 

Patienten mit „post traumatic stress disorder“ 

       Cortisol   TSH   Prolactin
  



Schilddrüse und chronischer Stress 

Olff M et al, Psychoneuroendocrinology 2006 



Schilddrüse und Lebenserwartung 

Rotterdam Study; Bano et al, JAMA 2017 

N=7785, 65 Jahre, 53 % Frauen 
Menschen mit niedrig normale Schilddrüsenfunktion leben 3.5 Jahre länger 



Schilddrüse und Atherosklerose 

Rotterdam Study; Bano et al, Circ Res 2017 

N=9420, 65 Jahre, 57 % Frauen 
fT4 ist mit einem erhöhten Atherosklerose-Rrisiko assoziiert. 



Schilddrüse und Psyche 

Zusammenfassung: 
 
Manifeste Funktionsstörungen führen zu den 
bekannten Symptomen, die sich durch Therapie 
bessern 
 
 
Einfluss der mütterlichen Schilddrüsenfunktion auf 
den Feten 



Schilddrüse und Psyche 

Milde (latente) Funktionsstörungen: unklares Bild 
 
• Schwierigere Labordiagnose 
 
• Patientenselektion („wer sich schlecht fühlt macht 

SD Test“) 
• Wissen um chronische SD Erkrankung macht 

Symptome ? 
 
• Thyroxintherapie ausreichend um Beschwerden zu 

bessern ? 
• Zentrale Mechanismen unklar 

 



Vielen Dank ! 



N. K. Moog et al. / Neuroscience 342 (2017) 68–100  
 
 
Interactive relationship between hormones of the hypothalamic–pituitary–thyroid axis (HPT) and the hypothalamic–pituitary–adrenal (HPA) 
axis. Depicted are the HPT and HPA axes and the regulatory circuits within the respective systems, as well as the effect of alterations on 
the level of the adrenal (red arrows) on HPT function and the thyroid (blue arrows) on HPA function. Solid lines represent positive 
associations, and dashed lines represent negative associations. Increased levels of cortisol have an inhibitory effect on the release of TSH 
from the pituitary and THs (T4 and T3) from the thyroid, as well as on the synthesis of the carrier protein TBG. Cortisol also promotes a 
switch within D1 activity toward a preferential inactivation of T4 into rT3, instead of an activation of T4 into T3. Increased availability of THs 
is associated with a general activation of the HPA axis on all levels and increased levels of the carrier protein CBG. However, THs also 
promote renal clearance and the metabolism of cortisol into its inactive form cortisone. Abbreviations: 11b-HSD2 = 11b-hydroxysteroid 
dehydrogenase 2; ACTH = adrenocorticotropic hormone; CBG = cor- tisol-binding globulin; CRH = corticotropin-releasing hormone; D1 = 
deiodinase 1; rT3 = reverse T3; T3 = triiodothyronine; T4 = thyroxine; TBG = thyroxine-binding globulin; TRH = thyrotropin-releasing 

     



In contrast to other forms of acute and chronic stress, stress associated with traumatic exposures 
(e.g. post-traumatic stress disorder (PTSD), childhood abuse) has generally been associated with 
an activation of thyroid function and thyrotoxicosis. As summarized by Wang (2006), elevated T3 
concentrations have been reported in several samples of combat veter- ans with PTSD, including 
World War II, Vietnam, Israeli and Croatian samples. Increased T3 and/or decreased TSH levels 
were also found in civilian trauma patients (Olff et al., 2006) 
 
 GC administration decreases plasma TSH levels and attenuates the pituitary TSH response to 
TRH stimulation (Faglia et al., 1973; Banos et al., 1979; Ahlquist et al., 1989; Taylor et al., 
1995).  
A decrease in serum T3 is also observed in athyreotic patients on L-T4 substitution therapy 
(Duick et al., 1974; Chopra et al., 1975; Degroot and Hoye, 1976), which suggests that these 
changes are, at least in part, due to a GC-induced shift in the metabolism of T4, whereby 

conversion of T4 to T3 is reduced in favor of a conversion of T4 to the inactive metabolite rT3.  
Effect of TH administration and thyroid dysfunction on HPA function. Conversely, administration of THs to rats 
produces hypertrophy of the adrenal gland and increases in corticotrophin-releasing hormone (CRH), ACTH 
and GC secretion and/or production (Boler and Moore, 1982; Shi et al., 1994; Johnson et al., 2005, 2013). The 
same phenomenon is seen in hyperthyroid patients (Felber et al., 1959; Hellman et al., 1961; Kenny et al., 
1967), although there may be a decreased adreno- cortical reserve in the chronic state, which results in a 
lower GC response to ACTH stimulation (Tsatsoulis et al., 2000; Johnson et al., 2005). The effect of TH on 
HPA activity may be partly mediated by an increased metabolic clearance of cortisol from the blood in the 
hyper- thyroid state (Brown et al., 1958; Kenny et al., 1967), or the preferential metabolism of cortisol into its 
biologically inac- tive form, cortisone (indicated by increased urinary con- centrations of the cortisone 
metabolite THE) (Hellman  
 
The opposite phenomenon is seen in thyroidec- tomized or PTU-treated rats as well as in human patients with 
hypothyroidism. Absence of TH results in decreased adrenal weight (Kamilaris et al., 1991; Tohei, 2004), 
decreased production of CRH, ACTH and GCs (Hellman et al., 1961; Kenny et al., 1967; Fortier et al., 1970; 
Shi et al., 1994), a reduced adrenocortical response to ACTH (Kamilaris et al., 1991; Tohei, 2004), and a com- 
pensatory increase in the ACTH response to CRH (Kamilaris et al., 1991; Tohei, 2004). However, in the 
hypothyroid state there seems to be also a decreased clearance of cortisol (Br  
The opposite phenomenon is seen in thyroidec- tomized or PTU-treated rats as well as in human patients with 
hypothyroidism  Absence of TH results in decreased adrenal weight (Kamilaris et al  1991; Tohei  2004)  

                   
                   

                 
              

 
 
 



Demenz SD Rotterdam study 
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