THYROID DISEASE
Hypothyroidism 
Causes: 
·  Treatment for hyperthyroidism, thyroid surgery, congenital disease, failure of the pituitary gland
· Hashimotos = Most Common = DAP Associated: Diabetes, Addison’s or pernicious anaemia 
· Subacute thyroiditis (de Quervain’s) – associated with a painful goitre + raised ESR 
· Riedel Thyroiditis: fibrous tissue replacing the normal thyroid parenchyma  painless goitre 
· Post partum thyroiditis 
· Drugs: Lithium, amiodarone
· Iodine deficiency = most common cause in the developing world 
Symptoms = Opposite of THYROIDISME + Hoarse voice 
· Cramps and weak 
· Heart rate low 
· Fatigued 
· Lethargic/restless 
· Menorrhagia 
· Intolerance to cold
· Constipation 
· Down mood
· Dry skin 
· Myalgia and weight gain
· +Hoarse voice 
Signs = BRADYCARDIC
· Bradycardia 
· Reflexes relax slowly 
· Ataxia (cerebellar) 
· Dry thin hair/skin 
· Yawning/drowsy/coma 
· Cold hands (decreased temperature) 
· Ascites and non pitting oedema 
· Round puffy face/obese
· Defeated demeanour
· Immobile/ileus 
· CCF
· +Neuropathy + Myopathy + Goitre
Poor compliance with thyroxine – TSH high, T4 normal 
Treat subclinical hypothyroidism IF: 
· TSH >10 
· Thyroid autoantibodies positive 
· Other autoimmune disorder
· Previous treatment of Grave’s disease 
 Tx: Levothyroxine 
· Iron & Calcium Carbonate reduces the absorption of Levothyroxine SO need to give 4 hours apart.
Hyperthyroidism
Causes: Excess iodine, Grave’s disease (autoimmune), hyperfunctioning thyroid nodules, thyroiditis, benign tumours of the thyroid or pituitary gland, tumours of the thyroid or pituitary gland, tumours of the ovaries /testes, drugs: amiodarone, Toxic multinodular goitre 
Symptoms (hyperTHYROIDISME)
· Tremor 
· Heart rate up 
· Yawning (fatigue) 
· Restlessness 
· Oligomenorrhoea/amenorrhoea
· Intolerance to heat 
· Diarrhoea 
· Irritability 
· Sweating
· Muscle wasting/ weight loss (appetite)
· Exopthalmos 
Signs 
· Pulse fast/irregular
· Warm moist skin, Palmar erythema 
· Fine tremor
· Thin hair
· Lid lag 
· Lid retraction 
· Goitre
· Thyroid nodules or bruit depending on the cause 
Signs of Grave’s
· Eye disease, Exopthalmos, Opthalmoplegia (STOP SMOKING) – managed with topical lubricants, steroids, radiotherapy, surgery 
· Pretibial myxoedema 
· Odematous swellings above lateral malleoli 
· Thyroid acropachy: Clubbing, painful finger and toe swelling, periosteal retraction in limb bones 
Investigations: 
· TSH: supressed, Increased T4 & T3
· Mild normocytic anaemia 
· Mild neutropenia in Grave’s 
· Increased ESR
· Increased Calcium 
· Increased Liver Function Tests 
· Check thyroid autoantibodies 
· Isotope scan if the cause is unclear, to detect nodular disease or subacute thyroiditis 
Management: 
· Propranolol, Radioiodine treatment (avoid in pregnancy )
· Carbimazole 40mg (blocks thyroid peroxidase coupling and iodination of thyroglobulin)
· Surgery – complications include recurrent laryngeal nerve damage, bleeding, hypocalcaemia (due to parathyroid gland damage) 

Thyroid Function Tests [image: ][image: ]
· Free T3 and T4 are better than total T3 and T4 as the latter are affected by Thyroid Binding Globulin 
· TBG is increased in pregnancy, oestrogen therapy and hepatitis
· TBG is decreased in nephrotic syndrome, malnutrition, corticosteroids, phenytoin, chronic liver disease and acromegaly
· Hyperthyroidism suspected 
· Ask for T3, T4 and TSH 
· Hypothyroidism suspected
· Ask for T4 only and TSH 
· Try to do TSH at the same time as its levels of TSH varies throughout the day 
· TRH Test
· Used to investigate hypothalamic-pituitary dysfunction 
· Systemic illness = Sick euthyroid 
· Antithyroid peroxidase (TPO) antibodies / Antithyroglobulin antibodies may be increased in Hashimoto’s
· TSH receptor Autoantibodies may be increased in Grave’s Disease
· Serum thyroglobulin 	
· Useful in monitoring the treatment of carcinoma and in detection of self-medicated hyperthyroidism where it is low 
· Ultrasound 
· Distinguishes cystic from solid nodules 
· If a solitary large nodule in a multinodular goitre, do a fine needle aspiration to look for thyroid cancer
· Isotope scan 
· 123 iodine, 99 Technetium 
· Useful in determining the cause of hyperthyroidism and to detect retrosternal goitre, ectopic thyroid tissue or thyroid metastases (+whole body CT)
· 20% of cold nodules are malignant (few neutral and almost no hot nodules are malignant)
· Surgery most likely to be needed if: rapid growth, compression signs, dominant nodule on scintigraphy, nodule >3cm, hypoechogenicity 
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Tor growth and mental development. They also fcatecholamine effects.
“Thyroid hormone abrormaitie are usuall cue o problems n the thyroid gland

Thyroid Disease

Explain whatis measured when fhyroid funcfion fess are requested and explain the significance of
‘each parameter

>
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m S itself, and rarely caused by the hypothalamus or the anterior pituitary. Characteristics of thyrod function testsin common thyroid disorders (the clnically most
'S Basictests Free Taand Ts are more useful than total Taand T as the latter are af- e o )

I S fected by TeG. Total Ta and Tsare  when TeGis t and vice versa. Tecis in pregnancy,

[] = oestrogen therapy (HRT, oral contraceptives) and hepatitis. T8G is | in nephrotic syn- Tootcaiooss ‘Suppressed (<008 mun) e (oresssd]
3 drome and malnutrition (both from protein loss), drugs (androgens, corticosteroids, Primary potnrodm  increased 010 mUL) Lowtow-roms ol oo

T5H daiciency Lownomal or subnomal Lowfow-normal Nomi o bow
T, rcosis ‘Suppressed (€005 mUL) Homa Increased
Compensated euthyroGem  Sighty increased (S-10mUL)  Nommal Noma

= phenytoin), chronic iver disease and acromegaly. TsH s very useful
= « Hyperthyroidism suspected: Ask for Ts, Ta, and Tsk. In hyperthyroidism, al will
have iTsH (except for the rare phenomenon of a Tst-secreting pitutary adenoma).

By Most have raised Ts, but ~1% have only raised Ts. |
« Hypothyroidism suspected or monitoring replacement R: Ask for only Ts and
TsH. T3 does not add any extra information. TH varies through the day: trough at
é 2pM; 30% higher during darkness, so during monitoring, try to do at the same time.

TSH measurement

* Can discriminate between hyperinyroidism, hypothyroidism and Suthyeidism.
« Accurate diagnosis wil require af least fwo fests

TS T, Hypothyroidism © TSH pus fre T4 or T3 where hyperihyroidism s suspected
i i o TSH pus serum free T4 where nypofhyroidim i kely
a st normal Ty Treated hypothyroidsm or subclical bypothyrodism (621) 2 Fe=Ts 0n T4 cre mors seerl inan 11 T3 an 14 0t ftte ore affectec oy Ty
s, 1T TS secreting tumour or thyroid hormone resistance Einaing Sobuin
, 1Sk, T, and ‘Slow conversion of T to Ts (deiodinase deficiency; euthyroid + T8Gisincreased in pregnancy. asshogen nerapy (HRT. oral confracspfives] and
A hyperthyroxinaemia!) or thyroid hormone antibody artefact ™ hepatifis

. - TEG s decreased in nphrgiic syncrome and malnutiion [5oth from protein o),
sk Taor Ty Hypertyroidsm___ oo (oncnabens, ComesTaIS, BN, SonE Wer G5501e ar

4154, normal T,& T, Subclinical hyperthyroidism aromegaly

s T, Central hypothyroidism (hypothalamic or ituitary disorder) + Hyperthyroidism suspected

o To8 T, Sickeuridem (ko) orpiary deesse + Hypotyroim sspecied o mondoting replacement keatment

Normal Ts#, Consider changes in thyroid-binding globulin,assay inter- oAk for T4 oy and 151

abnormal T, ference, amiodarone,or pituitary TSH tumour & Ty o do TSH ot the some fime s i leve's of TSH varies fhroughout he day

Sick euthyroidism: In any systemic iliness, TFTs may become deranged. The typical
pattern s for everything to be low’. The test should be repeated after recovery. TRt test

Assay interference is caused by antibodies in the serum, interfering with the test. * Used fo investigate hypotnalamic-pituitary dysfunction
Other tests Thyroid autoantibodies: Antithyroid peroxidase (1eo; formerly called
‘microsomal) antibodies or antithyroglobulin antibodies may be increased in autoim-
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implying hyperthyrokdism. As a singl testof thyroid function
Lis the most sensitive in most circumstances, but accurate
iagnosisrequires at least two tests - for example, TSH plus
free T, or free T, where hyperthyraidism is suspected, TSH
plus serum free T, where hypothyroicism s kel

TRH test
This Fas been rendered almost obsolete by modem sensiive.
‘TSH assays except for investigation of hypothalamic-pitu-
Lary dystuncton. TRH (protielin) is occasionally used to df-
forantiats between thyroid hormone resistance and TSHoma,
n the context of raised T and TSH levels. Typical, there
s a risa in TSH In thyroid hormone resistance, whilst in
‘TSHoma there s a flat response due o continued autono-
mous TSH secretion which does ot respond to TRH

Problems in interpretation of thyroid
function tests
There are three major areas of ificuty.

‘Suppressed (<0.05 mUIL)
Increased (10 murL)
Low-nomal or subnormal
‘Suppressed (<0.05 mUA)
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‘Serum antivodies to the thyrold are common and may be
either destructive or simlating; both occasionaly coaxstin
the same patient.

Destructive antibodies are directed against the micro-
‘somes or againstthyroglobulin; the antigen for thyroid micro-
‘somal antibodies is the thyrold peroxidase (TPO) enzyme.
TPO antbodies are found in U to 20% of the normal popula-
tion, especially older women, but only 10-20% of these
evelop overt hypothyroidism.

TSH receptor 19G antibodies (TRAD) typicall stimuate,
bt accasionally block, the receptor; they can be measured
intwo ways:
= by the inhibition of binding of TSH o is receptors (TSH-

binding inibiory immunogiobuln, TBIY
= by demonstrating that they stimulate the roleasa of

cyelic AMP (thyroic-stimuiating immunoglobule
antivody TS, TSAD).

Sighty incroased (5-10mUA)  Normal
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Thyroid Disease
Explin whot is measured when thyroid funcfion fests are requesied and explain he significance of
<ach parameter

TSH meosurement

* Can discriminate between hyperinyroidism, hypothyroidism and euthyzoicism.
« Accurate diagnosis wil requirs af least fwo fests
o TSH plus free T4 or T3 where hyperihyroiclism i suspected
& TSH plus serum free T4 where hyofhyroidiim s Tkely
TRH test
Used to investigate hypotnalamic-pituitary dysfunction
TRH s occasionally used fo differenfiate between fhyroid homone resistonce and Istamain
the confext of aised T4 and TSH levels
« Typicaly there i a ise in TSK i inyroid hormone resistance. whist in ISoma there is @ flot
response due fo confinued autonomous TSH secrefion which does nof respond fo TRH
Descrive symptoms and signs of hypertnyroidism
Descrioe the investigation of a hyperihyraid or hyotnyroid patient
Descrive symptoms and signs of hypothyroidism
Give a differential diagnosi for the commoner causes of weight gain

st common causes of nypothyroidism and hyrerhyoidsm
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