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Werking en functie schildklier

Lokatie en Structuur
» Voorzijde van de hals onder de larynx
» Vlindervormig

» Rechter en linker lobus verbonden
door de isthmus

] Thyroid gland
» Gewicht: 20— 60 gram Right lobe

Isthmus

» Binnen en buiten kapsel waardoor
beweging mogelijk met slikken

Voice box (larynx)

Left lobe

Windpipe (trachea)




Werking en functie schildklier

Hypothalamus — Hypofyse — Schildklier as

» Hypothalamus releases thyroid-releasing
hormone (TRH) which, in turn, stimulates your
pituitary gland to produce and release thyroid-
stimulating hormone (TSH).

» TSH then triggers your thyroid to produce T4
and T3.

» This hormone chain reaction is regulated by a
feedback loop so that when the levels of T3
and T4 increase, they prevent the release of
TRH (and thus TSH).
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Werking en functie schildklier

Effect op ‘target cellen’

» T3 and T4 enter the

target cells through the Hypothalamus ‘
TH transporter. ¢ e © Crtoplasm
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» After TH enters the
nucleus, T4 is converted
to T3 by D1/D2 U
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» T3 is three to five times

more active than T4. Thyroid
gland

Blood vessel Target cell



Werking en functie schildklier

Schildklierhormoon en betrokken organen

» Pleiotropic hormone!!

* Influences

» Thyroid hormone affects virtually every
organ system in the body

» Heart, CNS, autonomic nervous system, bone,
Gl, etc.

* Regulates

* Regulates lipid

+ Directs pancreas
development and
function

* Enhances Mafa

expression in f3-cells

C

* Regulates
feeding

A

behavior
+ Controls energy
expenditure

homeostasis

susceptibility to Hypotalamus
obesity and liver

steatosis

D

+ Determines shift
from type I to

Skeletal
Muscle

adi;'xf)cyte ; type Il fibers
proliferation an + Influences
» Activates the genes for increasing metabolic ~ derertation —

rate and thermogenesis

* Increases energy
expenditure

* Regulates adipocyte
proliferation and
differentiation

* Regulates
thermogenesis and
UCP1 levels
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Betekenis van bloeduitslagen

Typen Schildklier Functie Testen
» TSH
» Thyroxine (Totaal T4, Vrij T4)
» Triiodothyronine (T3)
» (Thyroglobuline (Tg) > alleen gebruik in schildklierkanker)
» (Thyroid Bindend Globuline (TBG))

» Schildklier antistoffen (TPO, TSHR, Tg)



Betekenis van bloeduitslagen

Typen Schildklier Functie Testen

» TSH
» produced by the pituitary gland

» acts as a ‘chemical biomessenger’

» Euthyreoot (TSH binnen norm)
» Hypothyreoot (TSH verhoogd)

» Hyperthyreoot (TSH verlaagd)




Betekenis van bloeduitslagen

Typen Schildklier Functie Testen
» Thyroxine (T4)
» one of two hormones produced by the thyroid gland
» inactive thyroid hormone

» two types of T4:

» Bound/Total T4 (which is attached to proteins that prevent it
from entering tissues) (>95%)

» free T4 (which is not attached to proteins and can enter tissues
freely) (3-5%)



Betekenis van bloeduitslagen

Typen Schildklier Functie Testen
» Triiodothyronine (T3)
» one of two hormones produced by the thyroid gland
» active thyroid hormone converted from T4

» three types of T3

» Total T3: The total amount of T3 (bound and unbound) in your
bloodstream

» Free T3: The amount of unbound T3 available for use in tissues

» Reverse T3: An inactive form of T3 that has no utility but can
block free T3 from entering tissues



Betekenis van bloeduitslagen

Typen Schildklier Functie Testen

» Schildklier antistoffen > autoimmuun schildklier aandoening

» Thyroid peroxidase antibodies (TPOAb): detected in 95% of people with Hashimoto's
and around 70% of those with Graves' disease,

» Thyroid-stimulating hormone receptor antibodies (TSHRAD): detected in 90% of Graves'
disease cases, but only 10% of Hashimoto's cases.



Betekenis van bloeduitslagen

Schildklier Functie Testen > Klinische interpretatie

TSH

Increased 4

+—T4

Secondary +—>
hyperthyroidism Subclinical

TSH secreting hypothyroidism
pituitary adenoma

'
|

Primary
hypothyroidism

Autoimmune thyroiditis

Normal

t—T4—1

Secondary <+
hyperthyroidism Normal
TSH secreting pituitary
adenoma

Decreased 4

t

Primary
hyperthyroidism

Grave's disease

Secondary

hypothyroidism
Non-secretory pituitary

adenoma

T|4‘

Secondary
A g clinical -
Subclinical hypothyroidism
hyperthyroidism Non-secretory

or T3 toxicosis pituitary adenoma
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Werking en functie schildklier

Schildklier Functie Testen > Klinische interpretatie
Thyroid Function Test Interpretation

e [ ewers | Fmem | o

Normal Normal Normal « None
Low High High - Hyperthyroidism
Low Normal Normal « Subclinical hyperthyroidism . re
. _ — Overt hypothyroidism affects
Low Normal High - T3 toxicosis
=3% of the adult female
« Thyroiditis .
Low High Normal « T4 ingestion populdhon
« Hyperthyroidism in the elderly or with comorbid illness 4
. « Euthyroid sick syndrome
it S S « Central hypothyroidism
; « Subclinical hypothyroidism
Figh DD Normal | pecovery from euthyroid sick syndrome
High Low [ Low « Primary hypothyroidism

High High High « TSH producing pituitary adenoma



Hypothyreoidie

Tekenen van een trage schildklier

II_. '\'\.I'
Depressieve /
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Verstopping
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HASHIMOTO'S DISEASE

Normal Thyroid Hashimoto's Disease

Schilklierziekten

Enlargement of Memory Lapses
the Tongue

Depression

Goiter

A puffy Face
Brittle Nails Enlargedandlnfhmed

Hair Loss Underactive Thyroid
(Goiter)

Hashimoto's Disease, is
an Autoimmune Disease
in Which the Thyroid
Gland is Gradually
Destroyed

Types of thyroid disease
» Hypothyroidism

o N o Pale, Skin
» Auto-immune: Hashimoto’s disease s

» Antistoffen tegen het schildkliereiwit

Pe rOX|d ase Excessive or Prolonged
Menstrual Bleeding

Fatigue and Sluggishness
* ¢ 0
Increased Sensitivity to Cold
Muscle Aches, Constipation -
Weakness, Unexplained Weight Gain
Tenderness and

Stiffness



Hypothyreoidie, behandeling

» Levothyroxine suppletie
» levothyroxine (LT4), eenmaal daags op lege maag

» Gemiddelde benodigde dosis bij jong volwassenen: 1.6
ug/kg/dag

» pt<60 jr zonder cardiale comorbiditeit: volledige substitutie
dosis bij aanvang behandeling (max startdosis 100 pug?)

» pt >60 jr of pt met coronair lijden: start 25 ug /dag
» verhoog LT4 in stappen van 25 ug elke 6 weken

» Streven naar TSH 1.0-2.5 mU/L

» Benodigde dosis LT4 neemt af bij veroudering



Hypothyreoidie, behandeling

Langdurig onbehandelde hypothyreoidie: frage TSH daling door
hyperplasie van thyreotrope cellen in de hypofyse

Indicaties overleg/verwijzing 2de lijn

» secundaire hypothyreoidie (laag TSH, laag FT4)
» (dreigend) myxoedeem coma
» angina pectoris of hartfalen NYHA [lI-IV

"Hypo not Happy': alternatieve behandelingen (endocrinolooq)

» 13 suppletie (12.5 uyg Cytomel® = 50 ug Thyrax)
» varkensschildklier: 60 mg Armour Thyroid® =38 ug T4 + 9 ug 13

In young patients start
treatment with a full
replacement dose of L-
thyroxine of =1.6 ug/kg
per day can be
initfiated at the outset.

In older patients, start
low (25 to 50 ug/d) and
go slow (increase the
dose no more rapidly
than every 6 to 8
weeks) applies.




Indicaties anti-TPO bepaling

» Verhoogde kans ontwikkeling hypothyreoidie bij aanwezigheid anti-TPO
anftistoffen

» Van 2,6% naar 4,3%!

» Bij subklinische hypothyreoidie (TSH 5-10 mU/L) en positieve anti-TPO dan
behandelen



Schilklierziekten

Antibodies o—y

Voo,
Thyroid Cells é’ ‘ f 3 n‘x/oReceptors
B ﬂ Antibodies
Stimulate
XU ! Receptors
. . y —_ . s 8.
Types of thyroid disease AVECRD A CAA
> Hypertheridism ,t’t‘:‘ 0 ‘ : | (:verp;odu.cti:n
J { “‘ g < of Hormones
» Auto-immune: Graves disease e od ] .
R P ‘ |
> With or without orbidopathy (GO) T o Anxiety
) A };" | ’r Tr::;r
» Treatments v B 4 o medl
\ 4 Fatigue
» Block (and Replace) Thick, Red Skin

Rapid or Irregular Heartbeat

» 1-131 therapy
Enlarged

. Thyroid Gland '
» High steroid scheme

» Thyreoidectomy

» (wait and see)

» Dangerous GO:



Indicaties TSI bepaling

» Verdenking ziekte van Graves
» Subklinische hyperthyreoidie

» /wangeren die in het verleden een hyperthyreodie hebben
gehad

» Bij aanvang zwangerschap bij hypothyreote patienten, tenzij
met zekerheid de ziekte van Graves is uitgesloten



Schilklierziekten

Hashimoto's vs. Graves'

Cold sensitivity
Weight gain
Heavy/long periods
Constipation
Brain fog
Dry skin
Hair loss
Fatigue
Memory issues

Samenhang tussen hartrltmestéoarm-sae_,ﬁ
o

Autoimmune
+ Antibodies
Negatively impacts
thyroid
Similar root causes
Joint/muscle issues
Goiter
Mood changes
Sleep disturbances

Heat Sensitivity
Weight loss
Amenorrhea
Loose stools

Irritability
Red/rough skin
Hand tremors

Heart palpitations
Bulging eyes

a Hashimoto's thyroiditis b Graves' disease
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Samenhang fussen hartritrmestoornissen

& werking schildklier

Cardiac Myocyte

» Both hyperthyroidism and hypothyroidism produce

changes in cardiac contractility, myocardial YT
oxygen consumption, cardiac output, blood

pressure, and systemic vascular resistance (SVR)

» The heart relies mainly on serum T3 because no
significant myocyte intracellular deiodinase activity
takes place, and it appears that T3, and not T4, is
transported info the myocyte




Samenhang fussen hartritrmestoornissen

& werking schildklier

Table 3. Cardiovascular Signs and Symptoms of Table 4. Cardiovascular Risks Associated With
Hyperthyroidism Hypothyroidism
Palpitations Anginal chest pain Impaired cardiac contractility and diastolic function
Exercize intolerance Atrial fibrillation Increased systemic vascular resistanca
Exertional dyspnea Cardiac hypertrophy Decreased endothelial-derived relaxation factor
Systolic hypertension Peripheral edema Increased serum cholesteral
Hyperdynamic precordium Congestive heart failure Increased C-reactive protein

Increased homocysteine



Samenhang fussen hartritrmestoornissen

& werking schildklier

Table 3. Cardiovascular Signs and Symptoms of

Hyperthyroidism
Palpitations Anginal chest pain
Exercize intolerance Atrial fibrillation
Exertional dyspnea Cardiac hyps

Peripheral edema

Systolic hypertension

Hyperdynamic precordium Congestive heart failure

Hyperthyroidism has been documented as a
secondary cause of isolated systolic
hypertension

Table 4. Cardiovascular Risks Associated With
Hypothyroidism

Impaired cardiac contractility and diastolic function

(_Increased systemic vascular resistance

Decreased endothelial-derived relaxation factor
Increased serum cholesterol
Increased C-reactive protein

Increased homocysteine

Hypothyroidism leads to diastolic
hypertension in =30% of patients



Samenhang fussen hartritrmestoornissen

& werking schildklier

Table 3. Cardiovascular Signs and Symptgms of » Pl’eVCﬂeﬂce Of OT”O' fIbI’I”CITIOﬂ Iﬂ hyperfherIdlsm
Hyperthyroidism ranges between 2% and 20%

» control 2,3% vs hyperthyroidism13,8%
Palpitations Anginal chest pain

» male gender, ischemic or valvular heart disease, or
Eorcice intalorance <;<|)<ngfes’r|ve heart failure were associated with the highest
risk rates

Exertional dyspnea Cardiac hypertrophy » Subclinical (mild) hyperthyroidism carries the same
relative risk for atrial fibrillation as does overt disease

Systolic hypertension Peripheral edema

» Rx: p-adrenergic blockade (+ antithyroid therapy or
Hyperdynamic precordium Congestive heart failure ra d |O|Od IN e)

» Digitalis +/-

» No calcium channel blockers! > risk for acute
hypotension and cardiovascular collapse



Samenhang fussen hartritrmestoornissen

& werking schildklier

Table 4. Cardiovascular Risks Associated With
Hypothyroidism

Hypothyroidism may cause a prolongation of the QT T rdine comractiite and diactale fomeren
interval that predisposes the patient to ventricular ey s

irriTO blllTy Increaszed systemic vascular resistance

Decreased endothelial-derived relaxation factor

Increased serum cholesterol

Increased C-reactive protein

Increased homocysteine



Samenhang fussen hartritrmestoornissen

& werking schildklier

Reduced serum T; is a strong predictor of all-cause Table 4. Cardiovascular Risks Associated With
and cardiovascular mortality and, in fact, is @ Hypothyroidism

stronger predictor than age, left ventricular ejection
erCT%n gl’ dYSllpldemlo g J @ardiacmntracﬁliwanddiastnlic@

Increased systemic vascular resistanca

i EF > 20 % & total T3 > 1.2 nmol/L —
Decreased endothelial-derived relaxation factor
EF €20 % & total T3 > 1.2 nmol/L B

Increased serum cholesterol

0.002

P=

EF > 20 % & total T3 < 1.2 nmol/L

P=0.02
P<0.0001

Survival

Increased C-reactive protein

EF = 2.0 % & total T3 £ 1.2 nmol/L o

Increased homocysteine

0 6 12 18
Follow-up Time (months)



TAKE HOME

» Schildklierhormonen hebben belangrijke (metabole) effecten op vrijwel ieder
orgaan systeem

» Primaire hypothyreoidie is een veel voorkomende aandoening (bij vrouwen)

» Auto-immuun schildklier aandoeningen zijn de meest frequente oorzaak van
schildklierziekten (en kunnen gemengd voorkomen)

» De schildklier heeft een grote impact op het functioneren van het hart(ritme)

» Indicaties overleg/verwijzing 2de lijn
» secundaire hypothyreoidie (laag TSH, laag FT4)
» (dreigend) myxoedeem coma
» angina pectoris of hartfalen NYHA -1V




DANK VOOR UW AANDACHT
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