3.21 Endocrine (non-diabetic) Investigations

Request appropriately the more common tests of thyroid, adrenal and pituitary gland function, seeking advice where necessary

Circulating hormone levels are very low – they are normally detected by EIA. It is important to remember that biological activity is not necessarily present.

Hormone levels vary with time (with time of day, time of month, or in response to stimulus).

Factors that can affect hormone levels include

· Physiological stress and acute illness can increase ACTH, cortisol, GH, prolactin, adrenaline and noradrenaline.

· Sleep increases levels of GH and Prolactin.

· Feeding and fasting

Basal levels – random testing of basal levels is especially suitable for hormones with a long half-life such as T3 (many hours) and T4 (many days). Where results are equivocal stimulation and suppression tests may be carried out.

It is important to record all relevant details or tests may be uninterpretable. E.g.:

· FSH, oestrogen, progesterone: Day of menstrual cycle

· Renin, aldosterone: sodium intake, posture, age.

· Cortisol: time of day

Stimulation tests are usually for suspected deficiency

Suppression tests are usually for suspected excess

The commonly requested tests (only the most reliable results are shown)
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	1.2 - 3.0 nmol/L
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Factors influencing results:

· Serious acute or chronic illness: reduces concentration and affinity of binding proteins; decreases T3(T4 conversion; increases inactive reverse T3; reduces TSH production

· Pregnancy and OCP: greatly increased TGB levels ( high or high normal total T4. Free T4 usually normal.

· Drugs: phenothiazines, oestrogen therapy, OCP, corticosteroids, phenytoin.

Thyroid eye disease:

It is important to clinically assess and record eye movements, visual acuity and degree of exophthalmos. MRI of the orbits will reveal the cause of exophthalmos and is especially useful to exclude space occupying lesion where exophthalmos is unilateral.

Goitre:

In the case of a goitre it is important to record clinical observations such as size, shape, consistency, nodularity, mobility and whether its lower magins are palpable. Also palpate for carotid and lymph node involvement. Auscultate for bruit. 

Record medications (iodine containing, antithyroid) and radiation exposure. Record clinical thyroid status.

The following investigations may be considered in addition to TFTs:

· Serum calcium and albumin;

· Thyroid antibodies (thyroglobulin, thyroid microsomal antibodies, TRAB);

· X-rays of neck, thoracic inlet, chest;

· Ultrasound scan (?solid, ?cystic, ?solitary, ?multi);

· Isotope scan (hot nodule, cold nodule in hot gland – 10% cold nodules malignant, hot nodules rarely are);

· CT/MRI scan (especially for suspected retrosternal glands);

· Respiratory function tests (especially for suspected retrosternal goitre);

· Fine needle aspiration cytology (FNAC);

· Indirect laryngoscopy

Adrenal Tests

	
	
	Test
	Normal*

	Adrenal
	To exclude primary adrenal failure (Addisons disease)
	Short Synacthen test
	>580 nmol/L

	
	Differentiate adrenal suppression from failure
	Long Synacthen test


	>1000 mol / L

or rise of >550 mol / L

	
	To screen for Cushings (some false positives)
	Overnight dexamethasone suppression. 

1 mg at midnight + measurement at 9am
	<100 nmol/L

	
	Diagnosis of Cushings Syndrome
	Low-dose dexamethasone suppression
	< 50 nmol/L

	
	Differential diagnosis of Cushings Syndrome.
	High-dose dexamethasone suppression
	<50%**

	* Plasma cortisol level on last reading

	** day 2 reading <50% that of day 0 suggests pituitary dependent disease


Synacthen is a synthetic ACTH. In a healthy patient it is expected that the additional ‘ACTH’ will stimulate increased levels of plasma cortisol.

· In the short test 250g is given IV and plasma cortisol measured at 0 and 30 minutes

· In the long test 1mg depot is given IM and plasma cortisol measured at 0, 1, 2, 3, 4, 5, 8 & 24 hrs.

Dexamethasone is a synthetic glucocorticoid whose levels are undetected in most cortisol assays. The test depends upon the fact that in a healthy patient the dexamethasone will suppress cortisol levels by way of negative feedback on pituitary and hypothalamus.

· In the overnight test 1 mg dexamethasone is given at 2300 hrs and plasma cortisol is measured at 0900 next day.

· In low-dose test 0.5 mg dexamethasone is given 6 hourly in 8 doses from 0900 on day 0. Levels are measured at 0900 on days 0 and 2.

· In high-dose test 2.0 mg dexamethasone is given 6 hourly in 8 doses from 0900 on day 0. Levels are measured at 0900 on days 0 and 2.
Pituitary: Not yet done (but see 3.24)
