ADRENAL GLAND
Addison’s Treatment
· Replacement is with hydrocortisone and fludrocortisone (Treatment is for LIFE)
· Steroids: 15 – 25mg hydrocortisone daily in 2 – 3 doses 
· Morning tablets should be taken on waking (mimic circadian pattern)
· Avoid taking @ night as causes insomnia
CUSHINGOID side effects
· Mineralocorticoids (Fludrocortisone PO 50 – 200u daily) to correct postural hypotension 
· Replacement is assessed by the restoration of serum electrolytes (Na+, K+) 
· If there is a poor response, suspect an associated autoimmune disease (coeliac?thyroid?)
· Steroid use: 
· NO ABRUPT STOPPING (body has got used to the external cortisol so it reduces its own production of cortisol  body can’t match its supply with demand) >3w = long term
· TELL EVERYONE 
· (medical jewellery/card)
· add 5 – 10mg to daily intake before strenuous activity
· double dose in febrile illness, injury or stress 
· Give out syringes and in date IM hydrocortisone and show how to inject 100mg if cannot take oral due to vomiting + Bone protection and PPI
Follow Up 
· Yearly BP, U&E
· Watch for autoimmune diseases (pernicious anaemia)
· Long term steroid use is linked to avascular necrosis, osteopenia & osteoporosis
Prognosis
· Adrenal crisis and infections DEATH


Addison’s Disease
· Primary adrenocortical insufficiency – Rare but can be fatal 
· Destruction of the adrenal cortex leads to cortisol and aldosterone and sex steroid deficiency | Increased ACTH, CRH 
· Possible to diagnose a viral infection/ anorexia nervosa in error (difference is raised potassium in Addison’s) 
Causes 
· 80% are due to autoimmunity in the UK 
· Metastases, Antiphospholipid, TB, HIV
· Exogenous glucocorticoid therapy
Symptoms: 
· Often diagnosed LATE 
· Lean, tanned, tired, tearful, weakness, anorexia, dizzy, faints, flu like myalgias 
· Mood: Depression, psychosis, low self esteem 
· GI: Nausea/vomiting, Abdominal pain, diarrhoea, Constipation 
· Think Addison’s in all unexplained abdominal pain/vomiting
· Pigmented palmar creases (increased ACTH), vitiligo
· Postural hypotension 
· Signs of critical deterioration: Shock, increased temperature, coma 
Tests 
· Decreased sodium and increased potassium, Metabolic Acidosis, Decreased glucose 
· Uraemia, Increased calcium, Eosinophilia, Anaemia: Pernicious anaemia, Megaloblastic anaemia 
Definitive Investigation 
· Short ACTH Stimulation test (SYNACTHEN Test) 
· Plasma cortisol before and 30 min after tetracosactide (Synacthen) 250ug
· Addison’s excluded of 30 minute cortisol is >550nmol/L 
· 9am high ACTH (>300) = Addisons
· Steroid drugs may interfere with assays 
· Caution in pregnancy and use of the contraceptive pill – cortisol levels may be reassuring
· Secondary hypoadrenalism differences on investigation: 
· Short synacthen test <550nmol/L, ACTH low, Aldosterone is raised
· 21-OH hydroxylase adrenal autoantibodies positive in autoimmune disease in >80%
· Plasma renin and aldosterone to assess mineralocorticoid status
· Abdominal X ray / Chest X ray – TB? 

Acute Hypoadrenalism
· Glands do not produce enough STEROIDS (esp. cortisol) and ALDOSTERONE
· SALT, STEROID and GLUCOSE deficiencies 
· Head to Toe Presentation 	
· Depression 
· Shock (adrenal crisis) 
· Fatigue and weight loss 
· Profound muscle weakness and low BP 
· Severe abdominal pains
· Vomiting 
· Kidney failure 
Causes
· Common in a patients with Known Addisons 
· i.e. when oral steroid has not been increased to cover an infection/ forgotten their tablets 
· Adrenal haemorrhage in Waterhouse-Friedrichsen syndrome 
· Meningococcaemia causing bilateral adrenal haemorrhage 
Picture: Hypotension, Hyponatraemia, Hyperkalaemia, Hypogylcaemia, Dehydration, pigmented skin lesions
Precipitating factors: 
· infection, infarction, trauma, surgery
· anyone on prednisolone for long enough to suppress the axis (i.e. >5mg OD for >1month)
· anyone with overwhelming sepsis
· metastatic cancer
· patients with congenital adrenal hyperplasia, patients on long term inhaled steroids
· high doses of topical steroids
Management 
· Treat before biochemical results 
· Take blood for cortisol, ACTH, glucose
· Hydrocortisone 100mg IV STAT/bolus 
· IV fluids e.g. 1L of 0.9% saline given over 30 – 60 minutes 
· Monitor blood glucose 
· Blood, urine, sputum for culture then cefuroxime 
· Continuing treatment 
· Glucose IV may be needed if hypoglycaemic 
· Continue IV fluids more slowly as guided by clinical state
· Correct U&E imbalance 
· Continue hydrocortisone sodium phosphate/ IV Hydrocortisone sodium succinate  IV100mg 6hrly for 24 – 48h until oral therapy can commence (i.e. hydrocortisone 20mg) 
· Fludrocortisone may be needed if the cause is adrenal disease 

Hyperaldosteronism 
Primary hyperaldosteronism is the excess production of aldosterone causing increased sodium and H20 retention, LOW RENIN
Conn’s adenoma – more in females. SURGERY + SPIRONOLACTONE for 4 weeks pre-op to control BP and K+
 Bilateral adrenocortical hyperplasia – benign  nodules on both adrenal glands which responds to Angiotensin II but not ACTH – more in males. SPIRONOLACTONE/ EPLENERONE (no gynaecomastia)/AMILORIDE (aldosterone antagonist use)
Other rare causes: adrenal carcinoma, glucocorticoid-remediable aldosteronism (TREATED WITH Dexamethasone for 4 weeks)
Secondary hyperaldosteronism is due to increased renin release from decreased renal perfusion 
D-ARCH: Diuretics, Accelerated hypertension, renal artery stenosis, CCF, hepatic failure 
Symptoms and Signs 
· Hypertension 
· Hypokalaemia (on ECG: STUPR: ST depression, U wave, PR lengthened) 
· Alkalosis in someone not on diuretics 
· Sodium tends to be mildly increased/normal 
· Patients are often asymptomatic or show signs of hypokalaemia 
Signs 
· Muscle weakness, hypotonia, hyporeflexia, cramps, tetany, paraesthesia, polyuria, polydipsia, increased BP, palpitations, light headedness, arrhythmias 
Investigations: 
· Blood tests: patient should not be on diuretics, hypotensives, steroids, K+ or laxatives for 4wks
· U&Es: Hypernatraemia, hypokalaemia
· Serum aldosterone increased >800 
· Aldosterone-renin ratio
· >800: Conn’s likely 
· Increased urinary potassium
· ECG – arrhythmia 
· CT/MRI to visualise adenoma 
· Catopril challenge test: normally this stops the release of aldosterone. Patients with an Aldosterone producing adenoma continue to produce aldosterone 
· Adrenal venous sampling: synthetic ACTH given to stimulate the release of both cortisol and aldosterone. Evaluates aldosterone:cortisol
· >4 = Aldosterone producing adenoma
· <4 = Bilateral adrenal hyperplasia 
· Adrenal Scinitgraphy

	





	
	


















Secondary Adrenal Sufficiency
Commonest cause: iatrogenic – long term steroid therapy causing suppression of the axis (only apparent on the withdrawal) 
Other causes: hypothalamic-pituitary disease leading to decreased ACTH production (Tend to need T4 replacement due to panhypopituitarism)
No hyperpigmentation as there is decreased ACTH



	
My Pituitary is higher than my adrenal glands so requires a higher dose of Dexamethasone
Bartterrrr = Loss of Waterrrr
· This is a major cause of congenital (autosomal recessive) salt wasting via a sodium and chloride leak in the loop of Henle via a defective channel 
· Presents in childhood with: failure to thrive, polyuria and polydipsia 
· BP is NORMAL 
· Sodium loss leads to volume depletion causing increased renin and aldosterone production leading to hypokalaemia and metabolic alkalosis
· Treatment: Potassium Replacement, NSAIDs (to inhibit prostaglandins) and ACEi

Cushing’s Syndrome = Glucocorticoid Excess
· Symptoms: My CUSHINGOID
· Myopathy (proximal)
· Cataracts 
· Ulcers 
· Striae/ easy brusing
· Hypertension, hirsuitism, hyperglycaemia
· Infections
· Necrosis, avascular necrosis of the femoral head
· Glycosuria (polyuria, polydipsia)
· Osteoporosis/obesity central/Buffalo hump
· Immunosuppression
· Diabetes / Depression/psychosis 
· ACTH Dependent Cushing’s (Pigmentation)
· Pituitary dependent (Cushing’s Disease)
· Ectopic ACTH producing tumours (CXR/ Radiolabelled Octreotide )
· Short history 
· Weight loss 
· Pigmentation 
· Unprovoked hypokalaemia (STOP DIURETICS)
· Clinical or chemical diabetes
· Plasma ACTH >200 
· ACTH Administration 
· Non ACTH Dependent Cushing’s (CT/MRI) (ACTH suppressed with Dexamethasone)
· Adrenal adenomas
· Severe hirsutism/virilisation suggests an adrenal tumour
· Adrenal carcinomas
· Glucocorticoid administration
· Alcohol induced pseudo-Cushing’s syndrome (or depression) 
· Insulin stress test used to differentiate
Investigations: 
· Dexamethasone: 
· Overnight = Outpatient Screening Test
· 1mg on going to bed at 23:00hrs 
· Plasma cortisol at 0900 next morning 
· Normal test result:  Plasma cortisol <100nmol/L 
· Low dose (Cushing’s Syndrome Diagnosis)
· 0.5mg 6 hourly – 8 doses from 0900 on day 0
· Plasma cortisol @0900 on days 0 and 2
· NORMAL: Plasma cortisol <50% on secondary sample
· Cushing syndrome= failure to suppress cortisol 
· High dose (Pituitary dependent disease) 
· 2mg 6 hourly – 8 doses from 0900 on day 
· Plasma cortisol @0900 on days 0 and 2
· Plasma cortisol on day 2 <50% of than on day 0  pituitary dependent disease (90%)
· Failure of significant plasma cortisol suppression suggests an ectopic source of ACTH or an adrenal tumour
Specialist Investigations (if suspicion remains) 
· CRH test
· Insulin stress test
· Desmopressin stimulation test 



