| |
eSwiss @
MEDICAL & SURGICAL CENTER

Schilddrisenhormon-Substitution in der Praxis

Hintergriinde, Herausforderungen, L6sungen

Dr. med. Christopher Strey Ph.D. MRCP(UK) FRACP

FA Endokrinologie, FA Innere Medizin



Leistungsangebot

Chirurgie Adipositas Innere Medizin Diabetes Hormonstarungen

eSwiss Medical & Surgical Center
4 Chirurgische - und 5 Innere FA

* 2 Endokrinologen
* 6 Belegarzt*Innen (HKStephanshorn)

1 DBRund 4 ERB
Viszerale und bariatrische Chirurgie

Adipositas, Diabetologie, Endokrinologie

»Diabetes Technologie Zentrum»

Buwsteung M o

@ Uber uns (3 Kontakt
|

Adipositas

Zentrum

| X
HIRSLANDEN

KLINIK STEPHANSHORN

DTE 2021 3%

eSwiss

MEDICAL & SURGICAL CENTER




eSwiss

MEDICAL & SURGICAL CENTER

Hypothyreose: Komplizierter als gedacht?
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Messe am Berg, Rorschacherberg, 19.11.2023
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Uberblick - Schilddriisenhormonsubstitution

 Wann?

* Wieviel?

* Wie am besten?
e Mit was?

* Probleme



Wann?

Organ system/body Prior to treatment
part
Face Puffiness of face, swollen eyelids, hands rough, large and swollen
Face Lower lip swollen, to some extent pendulous and everted
Face Raises the swollen eye lid with finger so as to look at an object
Hands Hands swollen and spade-like
Hair Scalp almost destitute of hair and covered with scabs or crusts
Hair Hair rough and scanty
Tongue Speech was slow and thick
Feels as if words stuck in the mouth
Has considerable difficulty swallowing
Cardiovascular Slowed pulse
Cardiovascular Pulse was slow; it varied from 40 to 50
Neuromuscular Slow movements, weakness
Gait slow and clumsy
Neuromuscular “Legs so heavy, had to drag them along™
Reproductive Menstruation had been in abeyance
Temperature Suffered much from cold, temperature invariably below 97 °F (36 °C)
Temperature She always felt cold; even if she roasted herself before a hot fire, she could not
get heated up
CNS Melancholia
Restless, delusions
CNS Felt it an effort to think singularly stolid and unemotional
Weight Edematous and increased weight
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J Mental Science. 1893;39:509-536

Edinburgh Hosp Rep. 1895;3:116-249
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Temperature regulation
Cold intolerance
Altered energy partitioning
Regulation of SNS effects on fat, muscle, and liver

? Brain/CNS
a n n Impaired mentation Facial features : L Pituitary
. Impaired memory Periorbital edema ~ O / / FElevated TSH levels
Al(t::r:ft;l?tl\%%d Loss of hair SRS
Voice changes — --.QOhHair

Depression 0
Hoarseness

‘ Thinning hair
: O Hair loss
Golter'7.l:g LN 2
Breast Dysphagia T/N Alopecia
S Respiratory system

Impaired lactation A
of: f Decreased respiratory drive

Liver
Cholesterol regulation Hypercapnia
Increased total cholesterol Hypoxemia
Increased LDL cholesterol Heart, Cardiac system
Increase lipoprotein A Renal 3 ? Reduced heart rate
Decreased hepatic proteins (e.g. SHBG)  Reduced GFR Adipose tissue Bradycardia

Decreased thermogenesis (BAT) Impaired systolic function

Decreased gluconeogenesis Hyponatremia . ;
Decreased lipolysis (WAT) Impaired diastolic function

Urinary retention

|

Gastrointestinal system = 1O~ Increased systolic time intervals
Constipation L Impaired contractility
Decreased motility Reproductive system Pericardial effusion
Increased edema ' Infe_rtlllty o
Decreased bowel sounds ‘ Menstrual irregularities
Abdominal distention Muscle ‘ / Menometrorrhagia
Wosness / Skin and nails
Muscle fatiguability [ Dry skin
Cramping and stiffness \ Cool skin
Elevated muscle enzymes (e.g. creatine kinase) | f \ Edematous skin
Decreased glucose uptake ) A Brittle nails
J1)
Examples of multi-organ effects f q“ﬁ-\ CNS: central pervous system
Fatigue ) H ( ) Bone SNS: sympathetic nervous system
Decreased basal metabolic rate Hematological system i geg‘ezzeg bone turnover | g sex hormane binding globulin
Decreased exercise intolerance Impaired immune response '.l Il educed bone resorption BAT: brown adinoge 1ssue
Weight gain Impaired coagulation i/ Decreased bone formation .
: Anemi 1) WAT: white adipose tissue
Increased body mass index homia A\
|

Peripheral nervous system
(AN Diminished reflexes
Delayed Achilles and patellar reflexes

https://www.ncbi.nlm.nih.gov/books/NBK500006/

Endocr Rev. 2022 Apr; 43(2): 366—404.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8905334/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5680379/
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Wann? eswiss 3
;"’Jf Tey & o
 Klinik heutzutage fast irrelevant |
. . . e
* Symptome heutzutage nicht mehr eindeutig S L L> ¢l
e Labor ist entscheidend, aber Umstande auch: [ !
e Zufallsbefund vs. Verdachtsfall -
* Transient vs. Permanent
* Diagnose Hypothyreose = fT4 unter Referenzgrenze i 5
* Nicht unbedingt relevant: TSH, fT3 M A

* Nicht relevant: TPO Ak, TSH Rez Ak, Tg, Tg Ak
Cave: Sick thyroid syndrome — kein SDS bei akuter Krankheit
Cave: Klinik passt nicht zu Labor — Laborfehler sind nicht selten

Endocr Rev, 2022 Apr; 43(2): 366—404.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8905334/

Vorsicht mit dem TSH ...

low
fT4/3

normal
fT4/3

high
fT4/3

low TSH normal TSH

Treated hyperthyroidism

Non-thryroidal illness
Pituitary disease

Phenytoin

Congenital TSH/TRH deficiency
(inappropriate T3 supplementation)

Subclinical hyperthyroidism
Thyroxine ingestion

Steroid therapy
Dopamin/Dobutamine
Non-thryroidal illness

(T3 Thyrotoxicosis)

Normal thyroid status

Graves
Multinodular Goitre

Toxic Nodule
Transient thyroiditis
Thyroxine
Amiodarone

In pregnancy
Familial

TSHoma

Unwell on thyroxine replacment

eSwiss
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high TSH

Autoimmune thyroiditits

Post RAI or thyroidectomy
Transient thyroiditis

Amiodarone, Lithium, interferon, IL-2
Neck irradiation

lodine deficiency

Amyloid

Riedel’s thyroiditis

Congenital +++

Subclinical hypothyroidism
Interfering antibodies (heterophile)
Amiodarone, sertraline, cholestyramine
Recovery after non-thyroidal illness
TSH receptor defect

TSH resistance

Pendred’s syndrome

Interfering antibodies

Familial dysalbuminemic hyperthyroxinemia
Amiodarone

Intermittent T4 (or overdose)

Thryoid hormone resistance

Acute psychiatric illness (<3/52)
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» Bester Screening Test (invers logarithmisch-linear korreliert mit T3/T4)

e Cave: Tageszeitliche Schwankungen
e Cave: Hoher im Alter (ORG mindestens doppelt so hoch fiir 80J vs. 20 J)

Bio- und laborchemische Tatsachen: TSH

* Bei ungentgender Substitution erst nach 2 Wochen Uber Referenzgrenze

. Normalisierung . Healthy volunteers
* nach 1 Woche T3-Substitution | men .
e nach 2-3 Wochen T4-Substitution
e Dosis abhangig (in h bei 500 mcg T3 oder T4).

Serum TSH mU/L

—_
L=
|

h
[

Endocr Rev 2013 Oct;34(5):619-57



Subklinischer Hypothyroidism

TSH erhoht, fT3/fT4im RB

N=737mitSH,>65y

Placebo vs. Thyroxin
Double-blinded, 1:1 randomisiert
Fur 1 Jahr

Effekt:

e TSH von 6.4 basal auf 5.5 vs. 3.63
(p<0.001)

* Quality of Life etc Scores: ns
* Clinical Outcome: ns
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Outcome of Subclinical Hypothyroidism

Progression to overt hypothyroidism

Symptoms of hypothyroidism (e.g.,
tiredness, decreased cognition)

Surrogate markers of cardiovascular risk
(e.g., elevation in total cholesterol and

wall intima-media thickness, and
decreased cardiac function)

Risk of coronary heart disease

Risk of congestive heart failure

Risk of stroke

MIive decline

LDL cholesterol levels, increased carotid-

Table 2. Associations Between Subclinical Hypothyroidism and Clinical Outcome, and Consequences of Treatment.”

Strength of the Association

Thyrotropin
4.5-9.9 miU/liter

Strong

Strong

Strong

Weak
Weak
Weak
Weak

Thyrotropin
=10 miU/liter

Stronger

Stronger

Stronger

Stronger
Stronger
Weak

Weak

Benefits of Treatment

Early treatment before development of overt hypothy-
roidism with more severe symptoms

Inconsistent, with large trial involving persons with
mildly elevated thyrotropin levels (<10 miU/liter)
and very few symptoms showing no effects, and
small trials involving persons with thyrotropin
levels >10 mIU/liter showing benefits

Moderate for reduction in total cholesterol and LDL
cholesterol levels but unclear whether this is ac-
companied by a decreased risk of cardiovascular
events

Insufficient data to inform benefits
Insufficient data to inform benefits

Insufficient data to inform benefits

Insufficient data to inform benefits

NEngl) Med 2017; 376:2556-2565



https://www.nejm.org/doi/full/10.1056/NEJMoa1603825
https://www.nejm.org/doi/full/10.1056/NEJMoa1603825
https://www.nejm.org/doi/full/10.1056/NEJMoa1603825
https://www.nejm.org/doi/full/10.1056/NEJMoa1603825
https://www.nejm.org/doi/full/10.1056/NEJMcp1611144

Subklinischer

TSH erhoht, fT3/fT4im RB

Hypothyroid
symptoms?™

Observe and 3-Month trial of
repeat TFT in LT4, then assess

6 months response to
treatment

Treat with
LTy

ypothyroidism

Observe and
repeat TFT in
& months
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Consider LT, if
clear symptoms of
hypothyroidism or

high vascular risk

Eur Thyroid J 2013;2:215-228


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3923601/
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leVviel

e Geschatzte Dosis: 1.6 mcg pro kg (z.B. 112 mcg bei 70 kg)
e Kann Individuell stark abweichen
* Aber pro kg "lean body mass", also je dicker desto weniger

* 1.8 mcg/kg bei BMI < 23 kg/m?
* 1.3 mcg/kg bei BMI > 35 kg/m?

e Je alter desto weniger

* Bei wachsenden Kindern um ein vielfaches mehr!
e Unter 30Jahren 1.7
e Uber 50 Jahre 1.5

* Nach Thyreoidektomie: Dosis = Gewicht (kg) - Alter (Jahren) + 1251

* Beginn mit voller Dosis, ausser ... (dann mit 25 mcg/Tag):
* Altere, gebrechliche Patienten
 KHK oder andere schwere Erkrankungen

Endocr Rev. 2022 Apr; 43(2): 366—404.

Mistry D et al. Clin Endocrinol (Oxf) 74:384—387 (1)


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8905334/
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Wie am besten?

Mit Wasser mindestens 30 min vor erster Mahlzeit/Kaffee/Tee

Alternativ: Vor dem Schlafen, idealerweise 2 h nach Abendessen?

Falls moglich ohne sonstigen Medikamente oder Micronahrstoffe

TSH alle 6 Wochen, jahrlich wenn TSH im Referenzbereich, ausser:
* Symptome o
« Anderung des Ostrogens (OC, SS, Menopause) .
* interferierende Medikamente
* >10% Gewichtsschwankung

n

= -t

Serum TSH (mIU/L)

Nicht zu schnell erhohen

* TSH 10— 20: Erhéhung um 25 mcg il Lk

WB TSH HS TSH

* TSH ORG — 10: Erhéhung um 12.5 mcg Tiiog of L4 e 58, W8, 46

(BB = 1 hour before breakfast, W8 = with breakfast, HS = at bedtime)

TSH muss nicht in die untere Halfte des Referenzbereichs liegen!

Auf den Patienten horen! (aber: inwieweit?)

J Clin Endocrinol Metab. 2009;94(10):3905-3912
Endocr Rev. 2022 Apr; 43(2): 366—404.
Arch Intern Med 2010 Dec 13;170(22):1996-2003 ()


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8905334/
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Mit was? E 3

Ich liebe die Presslinge

vor 5 Monaten
e lch hatte letztes Jahr eine Schilddrise OP (Januar 2022). Ich besitze noch eine halfte und ein
/s ? \ ‘_' N bisschen von meiner Schilddrise. lch wollte keine Medikamente und habe den Arzten diese
("SR TR\
BARBEL DREXEL Presslinge gezeigt. Die Arzte haben mich nur ausgelacht. Was soll ich sagen ich brauche bis
A\ ; ; '/ heute keine Schilddrisen Tabletten, da ich jeden Tag die Presslinge nehme. Meine
SSEA) § S

Schilddrisen Werte sind Top und brauche keine kinstlichen Hormone. lch liebe dieses
Produkt. Bitte nehmt die Schilddriisen Plus Presslinge niemals aus dem Sortimenten. Die
Arzte staunen auch nicht schlecht, weil es echt selten vorkommt, dass jemand keine...

 Eltroxin: 50, 100, +/- 25 mcg
e Euthyrox: 25-200, +/- 12.5 mcg
* Tirosint

Schilddriise pri

Verfasst von Elli

. /

3k i«*w

T3
 Liothyronin: 100, 20 mcg
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Warum Tirosint/Tirosint SolL

* Gel Kapsel, keine Tablette

* Einziges flissige T4 Praparat

e 13,25,50,75,88,100,112,125,137,150,175,200 mcg
* Aber nicht teilbar (50er und 100er Pack)

* Weniger Zusatzstoffe

* Weniger durch Kaffee und Tee beeinflusst?

* Unabhangiger vom ph-Wert im Magen

* Preislich vergleichbar

e Gunstiger weil weniger Nachsorgekosten?

35 m mit Kaffee (improper habit)

2

m ohne Kaffee (proper habit)

—~
-]
4

o
(8]

x

(=

48]

60 |

gelostes L-T4 [%]

TSHKonzentratiomU/L

o
(4]

o

Tabletten Tirosint® ..,
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tion?
Praparat Kosten fur 150 mcg/Tag fur 1 Jahr
Tirosint CHF 95.27
(CHF 26.10 pro Schachtel zu 100)
Tirosint CHF 83.74
Solution (CHF 20.65 pro Schachtel zu 90)
Eltroxin CHF 110.96
(CHF 14.50+15.90 pro Schachtel zu 100)
Euthvrox CHF 53.66
y (CHF 14.70 pro Schachtel zu 100)
Novothvral CHF 103.75
y (CHF 18.95 pro Schachtel zu 100 x 1.5)

L-T4-Tabletten

60

80 100 120 140 |

b & 1 ‘
g - S

120

L-T4-Weichkapseln &

—e— pH 1.2
100 -s— pH24
pH4.0
pHS5.0
I 60
= —o— pH6.0
40 —%— pH7.0
+— pH&.0
20 4
' v ] - T T T T T T T 1
60 180 0 20 40 60 80 100 120 140 160 180 200

Zeit (Minuten)

Pabla D et al. Acomparative pH-dissolution profile study of selected commercial levothyroxine products using inductively couple d plasma mass spectrometry. EurJ Pharm Biopharm 2009;72(1): 105-110

Vita R, et al. Anovel formulation of L-thyroxine (L-T4) reduces the problem of L-T4 malabsorption by coffee observed with traditional tabletformulations. Endocrine 2013; 43(1): 154-160.
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Uberblick - Schilddriisenhormonsubstitution

 Probleme
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Probleme in meiner Sprechstunde

* Vergleichsweise wenig

e Labor stimmt nicht
* Cave: Biotin - TSH tiefer und fT3/fT4 hoher
e Cave: Assay Interferenz

« Supraphysiologische Dosierungen
* Nebenwirkungen

* Symptome nicht besser
* Andere Griinde fur (dann auch oft inkongruente) Symptome
* "Ich bin chronisch krank"
* Ungenugende T3 Wirkung in Zielzellen?
* Individueller TSH Sollwert
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Viele Einflussfaktoren ...

Table 1 Classification of factors influencing the effectiveness of LT4 and thus the dose required to achieve the target serum TSH level

Type of factor

Examples

Pharmaceutical

Pathophysiological (internal)

Behavioral (external)

e Pharmaceutical formulation (tablet. gel. liquid. excipients, storage conditions, etc.)

e Administration route (oral, intravenous, or intramuscular)

o Dosing regimen (dosing frequency. time of day. before or after a meal. etc.)

o Concomitant administration of other thyroid hormones (e.g. LT4 + LT3 combination therapy)

e Thyroid disorder (type, degree, and progression) and etiology (auto-immune disease, thyroid surgery, radioiodine
treatment, etc.)

o Comorbidities (type, degree, and progression)
e Age, sex, body mass index, pregnancy, etc

o Genetic variants (in the genes coding for deiodinases, TH transporters or receptors, for example) or possible
acquired changes in TH action (a difficult TSH normalization is reported in some patients with congenital
hypothyroidism)

e Malabsorption

e Changes in the underlying residual thyroid function

e Concomitant intake of medications, foodstuffs, and food supplements

e Poor compliance, pseudomalabsorption, and poor quality of life

e Characteristics of the prescribing physician (medical specialty, country of practice, etc.)

LT+ levothyroxine, LT3 L-tri-iodothyronine, TH thyroid hormone, TSH thyroid-stimulating hormone

Rev Endocr Metab Disord, 2022; 23(3): 463-483.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8528480/
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Substanzen mit Einfluss auf Thyroxin

e Storung der Absorption
* Cholestyramin, Colestipol, Ca, Fe, Al, Soya Produkte, Orlistat, PPI

* Anderung der TBG Konzentration
 Ostrogen - OC, PM

e Storung der Konversion
e Betablocker, Corticosteroide, PTU, Lithium

 Abbau erhoht

* Phenytoin, Carbamazepin, Johanniskraut, Rifampicin, Ritonavir

J Endocrinal Invest, 2017; 40(12): 1289-1301


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5680379/
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Pseudomalabsorptionstest

* 1000 mcg einmalig 100 | | 48
* TSH, fT4
* Basal und 1,2,4 h post

TSH, mIU/L
fT,4, pmol/

Time after ingestion of 1,000 pg levothyroxine, h

—e— TSH patient1 - TSH patient 2 ——TSH patient 3
-o- fT, patientl —m— fT, patient2 -a=- T, patient3

Eur Thyroid J. 2017 Feb; 6(1): 52-56.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5465681/

Therapierefraktarer Hypothyreoidismus

Stimmt die Diagnose?

Compliance gegeben? (wirklich?, ganz sicher?)
Interaktion moglich?

Thyroxin Einnahme adaquat?

Kein Verdacht auf Malabsorption:
Pseudomalabsorption?

6. Ausschluss Malabsorption

s e

J Endocrinal Invest, 2017; 40(12): 1289-1301


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5680379/
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/usammentfassung

* Die Substitution von Schilddrisenhormonen ist unproblematisch

e Das Labor ist entscheidend, aber nicht immer und manchmal falsch
* Nicht jedes erhohte TSH behandeln bzw. abklaren
 Substitutionsoptionen kennen und dann individualisieren

* Bei Problemen wird es oft kompliziert (viele Einflussfaktoren)



eSwiss

MEDICAL & SURGICAL CENTER

Danke fur Eure Autmerksamkeit!

PDF des Vortrags @ "www.eswiss.center”

ene M- « L 8 '(Enu-“-mm ] h + B8

eSwiss Medical & Surgical Center

@ Zuweisung Notfall

@ Uber uns % Kontakt e
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