CCC- Metabolism, Hormonal

	DIABETES 

	Def
	· Chronic condition characterised by hyperglycaemia.

	DM I

	PP

(20%)
	· Most common endocrine disorder. 1-2% Worldwide

· Uncommon <1. Peak at 12-13, but can affect any age group

	Risk
	· Identical Twin: 30-50%

· Father has IDDM: 1:20-40
· One child has IDDM: 6% chance of Dx siblings.
· Mother has NIIDM: 1:40-80

	Path
	Genetic susceptibility is polygenic, greatest contribution from HLA region

(
HLA-associated immune mediated organ-specific disease

(
Autoantibodies vs islets appear in blood (precede clinical onset by many yrs)

(
Autoimmune destruction of insulin producing B cells which may be triggered by viral infections
(
Absolute Insulin Deficiency

(
Unrestrained Lipolysis ( ketosis + acidosis

	
	Glycogenolysis
	Splitting of glycogen 
	( ( glucose

	
	Gluconeogenesis
	Production of Glucose
	( ( glucose

	
	Lipolysis
	Splitting of lipids
	( ( ketones

…acidosis

	DM II

	PP (80%)
	· Relatively common in all pops with affluent lifestyle (Dm I)

· Incidence increases with HT, Age & Obesity (80% obese), accelerated by stress e.g. pregnancy, drug Tx, or other illness

· UK Prevalence of 2% in UK but ( in children due to obesity.
· Ethnicity: 3-4 x > common in Afro-Caribbean people

· Ethnicity: 4-7 x > common in Hispanic, S Asia, Arabia living western lifestyles than white Europeans
· Average length of condition at Dx is 4 yrs.

	Risk
Genes
	· Identical Twin: 50%

· Risk to siblings is 15-20%
· Genes responsible for majority of Dm II yet to be recognised

	Risk
Enviro
	Strong assoc b/w ( birth weight at 12 /12 and glucose intolerance, esp those who are obese weight as adults: THEORY-Poor nutrition early in life impairs B-cell development and predisposes to later development of Dm II

	Path
	Insulin binds normally to receptor cells, but genetic factors attenuate its action ( Producing insulin resistance at cellular level (Dm II)

(
( Insulin levels, but still not enough to overcome resistance

(
Those with Type 2, unlike Type 1, retain ~ 50% beta-cell mass at Dx
(
Almost all show islet amyloid deposition, which is co-secreted with insulin – unknown whether this is cause or consequence of beta secretary failure (B cell exhaustion).

( Obesity is present in 80% of type 2 DM patients, but lean patients may also show insulin resistance

	UK PDS

 UK Prospective Diabetes Study
	· 5,102 newly diagnosed patients with type II diabetes. Prospective, randomised intervention trial
· Intensive blood glucose control by either sulphonylurea / insulin substantially ( risk of microvascular complications, but NOT macrovascular disease (e.g. stroke, MI), in Dm II.
· Intensive glucose control with metformin ( risk of Dm related complications in obese Dm II; Metformin was associated with < hypoglycaemic attacks and < weight gain than insulin & sulphonylureas
· Tight BP control is associated with a < risk of death and complications related to Dm; Correlation between BP and CV disease appears to have no lower threshold - a target blood pressure of 135/85 mmHg or less is appropriate

· Captopril & Atenolol equally effective in ( Dm complications

· Target HBA1c should be 7.0% or less

	BOTH

	S&S
	NB pts may be asymptomatic

	
	ACUTE: EARLY- E.g. 2-6/52 Hx of (Children’s duration shorter).

· > COMMON:

· POLYURIA: Osmotic diureses when glucose levels exceed renal threshold.

· POLYDIPSIA ((( drinking): Due to resulting loss of fluid & electrolytes
· WEIGHT LOSS: Due to fluid depletion & accelerated fat & muscle breakdown 2o to insulin deficiency.
· < COMMON: Enuresis (2o), Skin sepsis, Candida & other infections. 

	
	ACUTE: LATE: ( Ketoacidosis (Uncommon presentation: 10%)

· ABOVE +…

· Smell of acetone on breath

· Vomiting

· Dehydration

· Abdominal Pain

· Hyperventilation
· Hypothermia

· Drowsiness (deranged electrolytes), Shock, Coma….10%

	DIABETIC KETOACIDOSIS: Only Occurs With IDDM:
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	SIGNS AND SYMPTOMS:
· Precipitating Cause: See Diagram above.
· Dehydration and thirst: Hyperglycaemia & hyperketonemia.
· Hyperventilation, and vomiting (Due to acidosis- compensatory effect…however contributes to dehydration).

· Pain: Nonspecific abdominal pain & tenderness.

· Coma: Results from hyperosmolality, not acidosis.

	DIAGNOSIS OF DKA:
· U&Es

· BLOOD GLUCOSE: ( (may be falsely ( if vasoconstricted)

· ABGs: Acidosis

· URINE: Ketonuria
· MICROBIOLOGY: Signs of infection

	DIFFERENTIAL DIAGNOSIS OF DKA:

· Lactic acid acidosis (inc glycogen storage disease)

· Alcoholic ketoacidosis

	TREATMENT OF DKA:

· Coma scale, A: OP airway +/- NG tube, B: 100% O2, C: See ‘N’

· Potassium (Insulin causes K ( Into cells)
· Aspirate stomach

· Normal Saline (( fluids)…Fast!!
· Insulin infusion (short acting on sliding scale)
· Catheterise + Cultures.
· Sub cut heparin

	COMPLICATIONS OF DKA: ‘Camp PT’

· Cerebral Oedema (due to rapid ( of glucose and if fluids given too fast)
· Aspiration Pneumonia

· Mg (
· Phos (
· Potassium (,
· Thromboembolism

	Remember DKA and HONK are Conditions on a Continuum.
Don’t think of them separately

	HONK: HYPEROSMOLAR NON KETOTIC COMA…

Aka: Non Ketotic Hyperosmolar Diabetic Coma

	DEFINITION: Only those with NIIDM at risk.
· Severe Hyperglycaemia (50 mmol/l)…Same reactive mechanisms in place as for DKA but just enough insulin so that lipolysis does not take place.
· No hyperketonaemia

· No Acidosis

· +/- Dehydration

· +/- Pre Renal Uraemia

	SYMPTOMS

Weakness, Increased thirst, Nausea, Lethargy, Confusion, Convulsions, Coma

	SIGNS: ( BP, ( HR, 

	POPULATION PERSPECTIVE & RISK
· Affecting the elderly, many with previously undiagnosed Dm.
· Heart Failure

	TREATMENT (Not Panics, but PINS)

· Calculate Plasma Osmolarity (2xNa + 2xK + Glucose + Urea). Normal levels (280-300mmol/kg) should be aimed for. Conscious levels ( when too high (>340). 

· Saline (0.45%) until osmolarity N (then 0.9%).

· Sub Cut Heparin

· Wait and Give Insulin, if needed (1/2 that of DKA). +/- Potassium.

	· PROGNOSIS & COMPLICATIONS

· 40%: Mortality

· Thromboembolism

	
	SUBACUTE

· Hx as above but longer +…

· Lethargy, Infection, Pruritus vulvae, Boils
· Elderly- Urinary incontinence (Drinking ( ( Urine)

	
	COMPLICATIONS: May be the presenting feature: See Comp.

	DDx
2o Dm
	GESTATIONAL DM
	

	
	PANCREATIC 
	Tumour, pancreatitis, CF

	
	ENDOCRINE
	Cushing’s, Acromegaly, Phaeochromocytoma, Thyrotoxicosis

	
	DRUGS
	Steroids, Thiazides

	Inv: Dx
	Random plasma glucose (Dx is S&S present)
	> 11.1

	
	If Asymptomatic, then add …

	
	Fasting Venous Plasma Glucose
	>    7.1

	
	Glucose Tolerance Test (If in doubt:)
· (2 hour): Fast overnight

· Morning: 75g gluc + 300ml water
· Measure 2 hours later
	> 11. 1

	
	HbA1C (Glycated Hb): Relates to G levels for last 8/52.
	> 7%. 

	Inv: R’tine
	BP, Chol
	Risk Factors for IHD with Dm. Cholesterol…

	
	Height, Weight
	
	
	Total
	LDL

	
	Serum Glucose
	
	Normal
	<5
	<3

	
	HbA1c
	
	Dm
	<4
	<2

	
	FBC
	
	
	
	

	
	U&E
	Renal Function

	
	Urine
	Microalbuminaemia, Protein

	
	Cholesterol
	Hyperlipidaemia

	
	LFTs
	Liver failure contraindicated with statins.

	
	Examination
	Feet, Pulses, Nuerology, Diet

	Tx
	LIFESTYLE:

· ( Glucose, BP, Cholesterol, ( Smoking, ( Exercise…with view to ( weight:

· Weight ( is most important with regard to ( complications; All (, except Met ( ( weight ( ( Drug Tx until necessary
EDUCATION:

· Pathophysiology, Inj technique,), Matching food intake with exercise [Refer to dietician], ‘Sick Day rules’.
DIET:

· Unrefined carbohydrates, fibre allows slow release of carbohydrates, foods with low GI.

	
	AIM of Tx:

Restore metabolism and glucose homeostasis to N

Delay / Prevent development of complications

	
	· Insulin: Various regimens (better abdo>arm: slower absorption). All Diabetics (inc Type II) ( Insulin, unless die first. Mean of 9yrs in controlled Dm, 7 in uncontrolled.
· If MI and Dm ( Insulin Tx for 3/12.
· Biphasic: 1x Short +  2x Intermediate

· Basal-Bolus: 3x Short + 1x Long
· Sickness / Diarrhoea: Give > Insulin (Infection ( ( Glucose)

( At Dx, Dm I may still produce endogenous insulin for up to 2 yrs. Insulin requirements will ( be less during this ‘honeymoon’ period.

	HYPOGLYCAEMIA

	PP: Most frequent / serious SE of insulin.

	PATH: 
· Too little carbohydrate (too much insulin/exercise/OH)

	SIGNS AND SYMPTOMS:
· SYMPATHEIC ACTIVATION: (Sweating, Flushing, Tremor, (HR, Palpatations, Pallor)

· NEUROGLYCOPAENIA: (Hunger, Diplopia, Confusion, Irritable, Drowsiness, Seizures, Coma)

	MX: MILD
· Carbs absorbed rapidly relieves early S&S e.g. sweets, glucose (carried with pt at all times

· Liquid glucose e.g. lucozade for Drowsy pts. 

· Dangers of OH excess & subsequent impaired control & driving while hypo must be emphasised. OH ( ( Glucose since carbohydrate, then by end of night ((.

	MX: SEVERE

· Clinically recognisable confirmed with finger prick.
· IV DEXROSE followed by saline flush to preserve vein as harmed by dextrose.

· Expect a prompt recovery: If not, give DEXAMETHASONE to combat cerebral oedema.

· If IV fails, give IV GLUCAGON.

· On recovery revert to MILD.

	
	Oral therapy:

	
	( Metformin
	Biguanide
	(( Ins sensitivity)

	
	
	C/I in Organ F, Contrast studies.

Otherwise for all. S/E Diarrhoea, Flatulence

	
	( Glycosict
	Sulphonylureases
	(( Ins secretion)

	
	( Pioglitazone
	Thiazolidinediones (Gllitazones)
	(( Ins sensitivity- used with above)

	
	( Acarbose
	
	(Not used much)

	
	Too much Sulphonylureases may ( Hypoglycaemia, CF Metformin!

	Mx
	GLYCAEMIC CONTROL: Home- fingerstick glucose (urine in very young), HbA1C- 8 weeks, set goals
CHECK COMPLICATIONS: Fundoscopy & Retinal screening, Podiatrist, Peripheral pulses, Neuro exam (Monofilament, Vibration. Not Sharp / Blunt ( May damage skin).

	Comp
	Pathology: Thickening of capillary basement membrane + associated permeability of vascular membrane throughout body ( Deposits of atherogenic lipoproteins.

	
	Kidneys
	Uraemia, Hypertension, Atherosclerosis of renal vessels, nephrotic syndrome

	
	Neuro-Muscular
	Peripheral neuropathy, mononeuritis. Ulcers may ( osteomyelitis, foot amputation of foot for gangrene (x50). Nerve damage may be autonomic ( (blood supply ( Hot red feet

	
	Infective
	UTI, Pyelonephritis (ascending UTI with rigors)

	
	Vascular
	MACRO: ( Rate of atherosclerosis due to HT, hyperlipidaemia, Obesity, Insulin Resistance ( ( Circulating Insulin, ( coagulability…

· Coronary Heart Disease: MI (x3-5),

· Cerebro Vascular Disease: Stroke (x2), Risk of CVD is same as is PMHx of MI.

· Peripheral Vascular Disease

MICROANGIOPATHY: See Eyes, Kidneys.

	
	Eyes
	BACKGROUND:

· Microaneurysms
· Microhaemorrhages                     (Dots & Blots)

· Flame haemorrhages

· Hard exudates                              (Lipid precipitates)

	
	
	PRE-PROLIFERATIVE

· Retinal Infarcts [Soft Exudates]    (Cotton wool spots)

· Extensive Microhaemorrhages

	
	
	PROLIFERATIVE:

· New vessel formation

	
	
	MACULOPATHY:

· Macular oedema: More common in NIIDM. ( Acuity.

	
	
	Cataracts, Fibrosis, Vision ( (Vitreous Fluid contains > glucose ( Osmolar draw in H20 ( ( shape)

	
	
	MANAGEMENT:

· Metabolic control slows progression, but does not prevent development of DR

· Laser Tx necessary if CSME (Clinically Significant Macular Oedema) develops to stimulate the RPE (Retinal Pigment Epithelium) to pump excess fluid.

· Pan-Retinal Photocoagulation (PRP): Tx in case of neovessel proliferation. Laser delivered to retinal periphery, sparing posterior pole. Rationale: To  kill as much as possible of ischemic retina, to ( production of angiogenic factors.
· Vitrectomy: Tx of non-resolving vitreous hemorrhage obscuring vision, or if retinal detachment develops.

	
	Skin
	Dupuytren’s Contracture + nodules, thickening of skin and knuckles pads.

	DIABETIC NEUROPATHY

	POPULATION PERSPECTIVE: 30% of Dm Pts.

	PATHOLOGY: Degeneration of myelinated & demyelinated fibres. Thickening of Schwann cell basal lamina.

	CLASSIFICATION: See Neurological Notes
· Polyneuropathy: Symmetrical, mainly sensory and distal. (Glove and stocking impairment, ( reflexes in lower limbs, Paraesthesiae in feet, Muscle wasting and weakness).
· Polyneuropathy: Asymmetrical, mainly motor & proximal (inc amyotrophy)

· Mononeuropathy: Including mononeuritis multiplex.

· Autonomic Neuropathy

· Erectile Dysfunction: Affects 30% Dm males.

	DIABETIC RETINOPATHY
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	THYROID DISEASE: In its various forms affects 5% population. ♀>♂.

	TRH
Thyrotrophin Releasing Hormone

TSH
Thyroid Stimulating Hormone

T1
Mono-iodotyrosyl
T2
Di-iodotyrosyl
T3
Tri-iodothyronite…’prohormone’ of T4…1 day- potent
T4
Thyroxine…half life 6 days
TBG
Thyroxin Binding Globulin

	IN SIMPLE…

HYPOTHALAMUS

TRH

(
ANTERIOR PITUITARY

TSH

(
THYROID GLAND
T4 + T3

	NOT SO SIMPLE…
HYPOTHALAMUS

(Peak release at 0100 and 1100 hours)

TRH

(

	· ( Iodine (deficiency)
· TSH receptor antibodies

· Autoregulation
	
[image: image3]
ANTERIOR PITUITARY

TSH

(
	· Iodine ions (T3, T4)

	
	
	

	· 
	
	· Cardiac glycosides e.g. digoxin

· Thiocyanate

· Perchlorate

	THYROID GLAND


	· Iodine ion is taken up ( oxidised ( reacts with tyrosine forming: T1 + T2

· T1 / T2 pair up to then form: T4 + T3
· T3 and T4 are released in a 1:20 ratio into circulation

· 99.9% Bind to plasma proteins, mainly TBG. The rest is free hormone and so not influenced by ( in conc of TBG.
T4 + T3
+ Thyroid Gland Proliferation
(
· ( Growth (GH is ineffective without it)

· ( Carotene conversion ( Vit A

· ( Prolactin production by Ant Pit

· ( Intestinal glucose absorption ( ( Insulin breakdown

· ( Liver Glycogen

· ( Plasma Cholesterol

· ( Protein synthesis ( ( food intake ( ( Metabolic Rate ( ( Mitochondrial O2 consumption & ATP ( ( Heart & Ventilation Rate + ( Thermogenesis

	METABOLISM:
· T4 not metabolically active until mono deiodination into ( T3.
· Iodine liberated is either: Excreted in urine, T4 excreted into bile by liver, Recirculated and taken up by thyroid gland.
MECHANISM OF ACTION:
· At membrane, hormone stimulates Na/K-ATPase pump ( ( uptake of amino acids and glucose ( heat production.

· T3 combines with mitochondria ( ( energy

· T3 combines with intranuclear receptors ( ( altered protein synthesis


	PATTERNS OF TFTS AND THEIR MEANING

	DISEASE
	T4
	T3
	TSH

	Hyperthyroidism - Conventional 
	(
	(
	(

	Hyperthyroidism- T3
	N / (
	(
	(

	Hyperthyroidism- Subclinical
	N / (
	N / (
	(

	Hypothyroisism- Primary
	(
	NA
	( (>20mU/L)

	Hypothyroisism- Subclinical
	N / (
	NA
	(

	Hypothyroisism- Secondary
	(
	NA
	( / (

	Poor compliance with T4

TSH secreting tumour

Thyroid hormone resistance
	(
	-
	(

	Notes: T3 is not sensitive indicator of hypothyrodism


	HYPERTHYROIDISM

	Def
	Excessive thyroid hormones concentrations (Thryrotoxicosis).

	PP
	· Prevalence: ♀>♂: Overt hyperthyroidism ~ 20/1000 ♀ & 2 / 1000 ♂ (including previously Tx cases)
· Incidence: ~ 1/1000 ♀/ yr (negligible for ♂).

· Most common in ages 20-50

	Cause: 1o
	> Common- Due to pathology within thyroid gland

	
	VERY COMMON 90%:

· Grave’s Disease: Autoimmune…See CCC- Grave’s Disease

· Toxic Nodular Goitre: Multinodular

· Toxic Nodular Goitre: Single nodule (usually adenoma).

COMMON:

· Thyroiditis: De Quervain's. See Below
· Thyroiditis: Hashimoto's. See Below
· Thyroiditis: Silent aka Post-partum
RARE:

· Intentional / Factitious, Overenthusiastic therapy, Drug-induced (amiodarone, iodine), Jod – Basedow, Transient – neonatal
DDx: For Enlarged Thyroid Gland (in addition to above): Benign Tumour (Anenoma), Maliganant Tumour (Papillary, Follicular, Anaplastic, Medullary, Lymphoma; Or Metastatic). Misc: Sarcoid, TB

	
	THYROIDITIS: DE QUERVAIN'S

	
	Path
	Virus infection: Mumps, Influenza, Coxsackie, Adenovirus or ECHO

	
	Assoc
	

	
	S&S
	Painful enlargement or Thyroid, Fever, Odynophagia

	
	PP
	♀>♂ (3:1). Peak in 2nd – 5th Decades.

	
	Course
	Transient hyperthyroidism ( 4-6 /52 Later (  Transient hypothyroidism. Usually Euthyroid 4-6 /12 after onset.

	
	THYROIDITIS: HASHIMOTO'S aka AUTOIMMUNE THYROIDITIS

	
	Path
	Autoimmune: Infiltration by lymphocytes and plasma cells

	
	Assoc
	DMII, Vitiligo, Turner’s, SLE, RA, Pern Anaemia

	
	S&S
	Painless. 75% Euthyroid; 20% Hypothyroid; 5% Hyperthyroid (Hashitoxicosis). 

	
	PP
	♀>♂ (15:1). Peak at 30-50.

	
	Course
	50% ( Hypothyroid due to glandular destruction.
( Incidence of lymphoma but not of thyroid carcinoma.

	
	THYROIDITIS: SILENT aka POST-PARTUM aka Subacute Lymphocytic Thyroiditis

	
	S&S
	Painless goitrous enlargement

	
	PP
	Peak within 12/12 of birth.

	
	Course
	Hyperthyroidism commonly ( Phase of hypothyroidism (Permanent in 25%)

	Cause: 2o
	Due to a pathological process causes excessive stimulation of a normal thyroid gland

	
	Excess TSH:

· Uncommon: 

· TSH secreting pituitary adenoma 

· Pituitary stimulation due to excessive hypothalamic release of TRH

· Rare: 

· Hydatidiform moles 

· Choriocarcinoma 

· Embryonal testicular carcinoma

Extraneous thyroid hormone - all rare:

· Struma ovarii - ovarian teratoma with thyroid tissue 

· Metastatic, well differentiated thyroid carcinoma

	Path
	Subclinical
Overt
	( TSH, N T4 & T3

( TSH, ( T4 +/- T3
	Aysymptomatic

Symptomatic

	S&S
	SYMPTOMS: (Sympathetic Over activity) –NHS MAN SALT

	
	Neck
	Enlarged thyroid / goitre, Neck pain

	
	Heart
	Tachycardia, palpitations, A fib, Heart F

	
	Sexual
	Gynaecomastia, ( Libido, Menstrual irregularities

	
	Mental:
	Irritability, nervousness

	
	Abdomen:
	Weight (, Diarrhoea

	
	Nervous
	Tremor, Brisk Reflexes

	
	Strength
	Fatigue, Weakness,

	
	Appearance
	Lid Lag +/- Grave’s S+S

	
	Legs 
	Oedema

	
	Temperature
	Heat intolerance, sweating

	
	Skin
	Warm, Moist, Telangiectasia, Palmar erythema, Pretibial myxoedema, Onycholysis, Thyroid Acropachy [Rare] (Last 3 assoc more with Graves)

	
	ELDERLY: Weight(, Anorexia, Heart F, Atrial fibrillation (often digoxin resistant), Apathy, Depression, Proximal myopathy.

	Assoc
	Other associated autoimmune conditions: Addison’s, Vitiligo, Hyperparathyroidism, IDDM, 1o Ovarian Failure.

	DDx
	See causes

	Inv / Dx
	TFTs
	· Primary:           ( T4, ( TSH

· Secondary: N / ( T4, ( TSH

	
	TRAb
	· Antithyroglobulin antibodies (Grave’s)

	
	Scan
	· Ultra Sound; Thyroid Isotope Scan

	
	ECG
	· A fib, Sinus tachycardia

	
	CT / MRI
	· Pituitary tumour

	
	Serology
	· Specific antibodies to thyroid peroxidase and to thyroglobulin

	
	FBC
	· Anaemia: Normochromic normocytic (Graves’s disease). Due to ( absorption of Vit B12 ( Pernicious anaemia.

	
	ESR
	· May ( (Graves’s disease), high in subacute thyroiditis

	
	Calcium
	· May ( (Graves’s disease)

	
	LFTs
	· May be slightly ( (Graves’s disease)

	
	Cortisol
	· Rule out adrenal disease.

	
	Visual Fields
	· 

	Tx
	SUBCLINICAL: Varying views, but pts at > risk of AF and osteoporosis and so some Tx with 131I. Otherwise, monitor with care since conversion to overt Hyperthyroidism is 5% / year.

	
	OVERT:

Grave’s / Thyroid Adenoma:

· ( Antithyroid drugs: Carbimazole (( synthesis of thyroid hormones + immunosuppressant action)
· ( Radioactive Iodine (131I) ( ablates thyroid tissue

· ( Thyroidectomy

DeQuervain’s Thyroiditis

· ( NSAIDS, B blockers, Prednisolone (if painful)

Thyroiditis

· Generally ( in a few weeks

·  ( B blockers: Propanalol (symptomatic relief)

Opthalmoplegia: Steroids

	Prog
	· Good after Tx  but relapse may occur after Tx stopped

	Comp
	· Osteoporosis (( calcitonin release), Atrial fibrillation, Heart F, Angina, Cardiomyopathy, Graves' ophthalmopathy
· Hypothyroidism after Tx (esp radioactive I)
· Complications of Thyroidectomy: Hypocalcaemia (( ParaT function [Bruising ( Temp; Inadvertant Removal ( Perm] …Monitor Serum Ca), Hypothyroidism (Requires Thyroxine).


	GRAVE’S DISEASE (aka Diffuse toxic goitre)

	Def
	Autoimmune disease ( Hyperthyroidism 

	PP
	· 76% of hyperthyroidism cases. Mainly young

· ♀>♂ (5:1). Association with smoking

	Path
	IgG antibodies vs TSH receptor on Thyroid follicular cell

(
( Thyroid hormones (+/- goitre formation)

+ Soft tissue attack ( Swelling: Periorbital Area [due to retro orbital inflammation & lymphocyte infiltration ( swelling of orbit contents.]

(
Opthalmopathy
· Antibodies termed: TSH receptor Abs (TRAb)

	S&S
	GOITRE: 2-3x N size (> in young ♂, < & nodular in elderly), ( blood flow may ( bruit / thrill
OPTHALMOPATHY (50%): 
· Exopthalmos (protruding appearance)

· Proptosis (eyes protrude beyond orbit)

· Lid retraction

· Lid lag (lags behind eyes descent)

· Excessive lacrimation, conjunctivitis, conjunctival oedema, corneal ulceration, ( colour vision / diplopia / ( acuity (may indicate optic nerve compression, > common in smokers), ophthalmoplegia (paralysis of ocular muscles inc pupils).
PRETIBIAL MYXOEDEMA (<5%): Raised pink / purple plaques on ant of leg ( dorsum of foot (may itch)
RARE: Thyroid acropachy, Onycholysis

	DDx
	See hyperthyroidism

	Inv,Tx
	

	Prog
	· Natural Hx: 60%: Fluctuating levels of thyroid hormones (sometimes ( enough to ( remission), OR hyperthyroidism ( remission ( hypothyroiditis

· Nearly 30% Grave’s ( remission within 2 yrs


	HYPOTHYROIDISM

	Def
	· Deficient activity of the thyroid gland

· Myxoedema: Severe form, usually cases in which deposition of mucinous substances ( thickening of skin & SC tissues.

	PP
	· ♀>♂ (6:1).10% women >55.
· Prevalence: Overt hypothyroidism in ♀ is 19/1000, ♂ is 1 /1000 
· Incidence: Overt hypothyroidism in ♀is 4/1000/yr, in ♂ is 0.6/1000.
· > Common in DS (1/3 <25)

	Cause: 1o
	Pathology affecting the thyroid gland itself 

COMMON: (Top 3 represent 90%)
· Chronic autoimmune thyroiditis 

· Hashimoto's disease (See CCC- Hyperthyroidism)
· Following thyroidectomy or radioiodine treatment 
· De Quervain's thyroiditis (See CCC- Hyperthyroidism)
· Silent thyroiditis (See CCC- Hyperthyroidism)
· Iodine deficiency or, rarely, gross excess 

· Drug-induced (iodine, amiodarone ((T4,(T3 [NB ½ life:40-100 days]), lithium, interferon, sulfonamides)

UNCOMMON:

· Post-external beam irradiation to the neck 

· Congenital causes 

· Infiltrative disease: 

· Sarcoidosis 
· Systemic amyloidosis

	Cause: 2o
	Thyroid gland is normal but the production of stimulatory factors is disordered. Uncommon and usually caused by:

· Panhypopituitarism 

· Hypothalamic lesion with isolated TSH deficiency 

	Path
	Sub clinical
Overt
	( TSH, N T4 & T3

( TSH, (T4
	Asymptomatic
Symptomatic

	S&S
	SYMPTOMS: (Sympathetic Underactivity) – NHS MAN SALT

Prolonged hypothyroidism ( infiltration of mucopolysaccharides ( S&S (oedema in hands / feet / eyelids / tongue / around median nerve at wrist)

	
	Neck
	Hoarse / Deep Voice, Goitre

	
	Heart
	Bradycardia, CF, Pericardial and Pleural effusions

	
	Sexual
	Irregular/Heavy Menstruation, Infertility, Galactorrhoea, Hyperprolactinaemia

	
	Mental:
	Mental slowing, Depression, Dementia

	
	Abdomen:
	Weight (, Constipation, Ascites

	
	Nervous
	Carpal Tunnel Syndrome, Slowly Relaxing Reflexes

	
	Strength
	Lethargy, Stiff muscles and pain, Growth retardation

	
	Appearance
	Toad-Like Face, Sparse thin hair

	
	Temperature
	Cold Intolerance

	
	Legs
	Myxoedema (Non-Pitting Oedema)

	
	Skin
	Dry Pale / Yellowish / Thickened Skin. Vitiligo

	DDx
	Sick euthyroid syndrome / Non-thyroidal illness syndrome:

((T4 level & (/N TSH in pt with chronic physical illness) Hormone levels return to N after illness resolution

	Inv / Dx
	TFTs
	· Primary:      ( T4,     (TSH
· Secondary: ( T4,  N/( TSH
· Antithyroid antibodies useful in subclinical cases to decide whether to ( Tx.
· (Overt develops in ( proportion of subclinical cases who have +ve thyroid autoantibodies

	
	FBC
	· Anaemia: Normochromic macrocytic

	
	Lipids
	· ( Chol level. (Hypothyroidism is one of causes of 2o hypercholesterolaemia. Chol level ( as hypothyroidism is Tx.)

	
	LFTs
	· May be due to abnormal muscle membranes

	Mx
	Subclinical & Overt: Levo-Thyroxine (T4): Start slow 100mcg/24hrs PO. Adjust according to TSH: Check annually

	Prog
	· 

	Comp
	· (Risk of CHD: Due to ( levels of blood lipids.
· (Risk of Premature labour / Fetal loss / Stillbirth if untreated hypothyroidism during pregnancy
· Hypothyroid coma (Myxoedema coma): Very rare


	HYPERPARATHYROIDISM (IN BRIEF)          (See CCC-Osteoporosis for Path)

	Def
	· ( PTH. Can be 1o, 2o, 3o. Principle target organs are:

· Kidney

· Bone

· Gut (2o effect through 1,25 dihydroxy vitamin D)

	Path
	· Principally affected sites: Where bone turnover is most active:

· Trabecular bone of vertebrae

· Phalanges

· Ends of long bones

· Parts of skull.

· Macroscopically: Demineralisation of bone ( ( Bone reabsorption ( Subperiosteal resorption of phalanges, thinning of cortex, and formation of bone cysts or brown tumours. Deformities can lead to fracture or bending.

· Microscopically: ( No of osteoclasts ( ( Bone resorption. Marrow spaces filled with fibrous tissue ( Osteitis fibrosa.

	S&S
	· "BONES, MOANS AND STONES" is classical description of hyperparathyroidism but such clear cases are uncommon.

· BONE RESORPTION: ( Bone pain / Pathological fracture / Osteitis fibrosa cystica (Rare)

· RENAL CALCULI: 10-15%
· OTHERS: Nephrocalcinosis, Corneal Calcification, Chondrocalcinosis. Acute pancreatitis (Rare)
· COMPLAINTS: Polyuria, Thirst, Weakness, Vomiting
· In 2o HPT, picture may be complicated by hypocalcaemia. In chronic Renal F, co-existent osteomalacia ( renal osteodystrophy.

	HYPERPARATHYROIDISM: PRIMARY

	Def
	· PTH is inappropriately ( for the level of calcium.

· Implies hyperfunction of parathyroid glands.

	PP
	· 0.5/1000. Age: 40-60 when F>M (2:1). At other ages F=M.

	Cause
	· >  80% By single parathyroid adenoma of chief / clear cells.

· Others: Multiple Adenomas, Diffuse Hyperplasia, Carcinoma, Ectopic PTH-secreting tumour. ( Primary HPT rarely familial.

	Inv / Dx
	Blood
	Ca N/(; ALP N/(, Phos ( (50%)

	
	Urine
	Ca ( (50%)

	
	ABG
	Met Acidosis: ( Bicarb and ( Cl

	
	XR
	· Subperiosteal bone resorption - most often on radial aspect of middle phalanges of fingers; extent correlates well with increased serum ALP.

· Lamina dura - thin layer of compact bone forming sheath for tooth socket - a late sign

· Extensive bone resorption in skull gives a stippled 'pepper pot' appearance

· Cystic lesions - brown tumours - may occur elsewhere in skeleton - appear as rounded radiolucent lesions which are trabeculated - but < common and late sign

· Resorption of metaphyseal bone in children ( crippling skeletal deformities

· may be diffuse osteopenia

	
	US / Radio
	Neck: May reveal thyroid parathyroid adenoma; Also may be shown by a radioactive thallium technetium scan

	Mx
	· Sx for all <60 andt others with [Ca] > 3.00 mmol / litre.

· After Sx: May be mild transient hypoparathyroidism for several days / weeks until previously suppressed glands recover.

	HYPERPARATHYROIDISM: SECONDARY

	Def
	· Hyperplasia of all four parathyroid glands 2o to prolonged hypocalcaemia or hyperphosphataemia.

· It is a N homeostatic response and is most common form of HPT.

· Serum Calcium levels are replenished from skeletal stores, and by ( both renal tubular reabsorption and gut absorption of calcium.

	Cause
	Due to chronic hypocalcaemia associated with:

· Chronic Renal Failure - ( Levels of 1, 25 dihydroxy cholcalciferol  ( ( absorption of Ca in gut due to ( 

· Malabsorption and Vitamin D deficiency

	Inv
	Blood
	· Ca ( / N;  PO4 ( (/ N in Chronic Renal F); ALP (

	Mx
	Treat underlying cause. Skeletal Ca may be conserved by administering active metabolites of vitamin D such as:

· 1 hydroxy cholecalciferol - 1 HCC 
· 1,25 dihydroxy cholecalciferol - 1,25 HCC

Both ( intestinal absorption of Ca (Directly inhibit activity of parathyroid cells. Take care to avoid precipitating hypercalcaemia.

	Comp
	TERTIARY HYPERPARATHYROIDISM: Autonomous parathyroid activity and ( Ca occur following prolonged 2o hyperparathyroidism.

· Set point at which Ca shuts off PTH production is (.

· Associated with: Renal dialysis, chronic renal failure, chronic malabsorption.
· Tx: Subtotal Parathyroidectomy.


	ADDISON'S DISEASE & CUSHING'S SYNDROME

	Def
	ADDISON'S DISEASE (aka 1o Adrenocortical Deficiency) results from destruction of adrenal cortex ( ( Production steroid production.

	
	CUSHING'S SYNDROME refers to set of S&S resulting from persistently and inappropriately ( levels of glucocorticoid.

	NORMAL PHYSIOLOGY OF ADRENAL GLANDS (INC STEROIDS ETC)

	ADRENAL GLAND: Divided anatomically and functionally into …

ADRENAL MEDULLA AND ADRENAL CORTEX

	ADRENAL MEDULLA

	· In essence, an enlarged and specialised sympathetic ganglion secreting Catecholamines: Adrenalin, Noradrenalin (nor = removal of methyl -CH3
· CATECHOLAMINE SYNTHESIS

· NA (20%) and AD (80%) are stored in chromaggin cells in separate granules

· Along with: Protein, ATP, Chromogranin

· When exocytosed, all cell contents are released.

· METABOLISM (half life of 1-3 mins)

· Extracellularly: Liver

· Intracellularly (For other Distributors of AD & NA): Near where AD and NA act. Action not terminated by enzymes, but via reuptake by cell from which released. When taken up, feed back on presynaptic a1 receptors ( limiting further release

· ACTIONS OF ADRENALIN (B) and NORADRENALIN (A)

· Fight / Flight…

	TISSUE
	EFFECT
	Recp
	Op

	Heart
	( Rate

( Contractility
	B1
	

	Blood Vessels
	( Arterial tone in Skin

( Arterial tone in Mucous membranes

( Arterial tone in Splanchic bed ( ( RBC in circulation

( Arterial Tone in Skeletal muscle
	A1

B2
	

	Blood
	( Coagulation Time

( RBC count

( Hb

( Plasma protein
	
	

	Lungs
	Bronchodilation
	B2
	A1

	GI Tract
	( Smooth Muscle Tone

( Sphincter Tone
	B1
	A1

	Metabolism
	( Insulin release

( Glucagon release

( Glycogenolysis

( Lipolysis
	B2

B2

B2

B3
	A2

A1

	Eye-Radial Muscle
	( Tone
	A1
	

	Smooth Muscle

Splenic Capsule

Uterus

Vas Deferens
	( Tone

( Tone

( Tone

( Tone
	A1
	

	· Grey = opposed by Noradrenalin

· Noradrenalin ( Sphincter Tone (A1) with no opposition from Adrenalin
· GENERAL RULES:

· # 1: ( in All Tone (A1) EXCEPT Skeletal Muscle & GI (B)

· # 2: (  in All Blood products EXCEPT Coagulation Time.

· # 3: ( HR and Contractility; 

· # 4: ( Glucose Levels on all accounts.

	CONTROL OF CATECHOLAMINE SECRETION

· Released in stressful situations by stimulation from splanchnic nerves ( Gland ( non functional if nerves are sectioned:
· Exercise, Hypoglycemia, Cold, Haemorrhage, Hypotension

· Emotional reactions: Fear, Pain, Anger, Sexual desire

· Hypoxia- fetal medulla

	ADRENAL CORTEX- Loss ( death in few days.

	· CORTICOSTEROIDS
· Mineralcorticoids (zona glomerulosa)

· ALDOSTERONE (See elsewhere e.g. Renal Failure)
· Glucocorticoids (zona fasciculata)

· CORTISOL: Transported – reversible bound by liver produced transcortin. Only 15% cortisol free in plasma
· Axis: CRF Corticotrophin Releasing Factor from Hypothalamus ( Corticotrophin (ACTH  aka adrenocorticotrophic hormone) ( Cortex.
· Sex steroids (zona reticularis)

· ( Cholesterol is starting point for all steroid biosynthesis; Most is obtained from LDLs, circulating in bloodstream.

	PRINCIPLE ACTION OF ADRENOCORTICOSTEROIDS (+ stress)

	EFFECTS OF ALDOSTERONE

· Regulated by Renin-angiotensin system and by plasma levels of Na & K

· Aldosterone acts to conserve body Na by stimulating reabsorbtion of Na in distal nephron in exchange for K.

· Failure to produce Aldosterone ( ( K levels and ( Na & Cl levels ( ( extracellular fluid volume ( ( CO + Hyperkalaemia
EFFECTS OF CORTISOL

· Main

· Metabolism of: Carbohydrates, Proteins ( Glycogen, Fats- lesser extent: Lipolysis in adipose tissue

· => OPPOSING INSULIN; Also inhibits uptake of glucose from cells acting under insulin

· Stimulates appetite

· Immune: Immunosuppressive, Anti inflammatory

· Countering Stress

· ( Vascular tone

· ( Inflammation in damaged tissue

· Destruction in lymphoid tissue

· Acts on CNS to produce euphoria: Sudden withdrawal of corticosteroid medication ( Depression

· During stress there is also stimulation of Hypothalamus and nervous impulses, producing the following hormones and their effects:

· CRH


· GHRH
( Resistance Reactions

· TRH


· AD / NA
( Fight / Flight

EFFECTS OF ADRENOCORTICOID SEX STEROIDS

· Production is mainly in gonads: ♂: Androgens, ♀: Estrogens and progesterone. Secretion by cortex minor in comparison; Not enough to support reproductive function but pathologically significant if conc (.

REGULATION OF STEROIDAL HORMONES FROM ADRENAL CORTEX

· Adrenocorticotrophic hormones show circadian rhythm reflected in production. Interrupted immediately by any stress, producing CRH.

	

	BACK TO ADDISIONS & CUSHINGS…


	ADDISON’S DISEASE

	Def
	Aka 1o Adrenocortical Deficiency… results from destruction of adrenal cortex ( ( Production steroid production.

	PP
	4 / 100 000 in UK; Idiopathic: > common in ♀ & children. 30-50 Yrs.

	Path
	Adrenocortical insufficiency due to destruction or dysfunction of entire adrenal cortex ( Affects both glucocorticoid and mineralocorticoid function. Onset of disease usually occurs when 90% or more of both adrenal cortices are dysfunctional or destroyed.

	Cause
	> 80%: Idiopathic autoimmune adrenocortical insufficiency resulting from autoimmune atrophy, fibrosis, and lymphocytic infiltration of the adrenal cortex, usually with sparing of the adrenal medulla. This accounts for more than 80% of reported cases. Idiopathic autoimmune adrenocortical atrophy and tuberculosis (TB) account for nearly 90% of cases of Addison disease.
· FHx, May be isolated, but may be associated with other autoimmune conditions
· Idiopathic Hypoparathyroidism, Mucocutaneous candidiasis (Combination = Polyglandular autoimmune syndrome type 1)
· Hashimoto thyroiditis (Combination = Schmidt syndrome.)
· Type 1 Dm (Combination + H Thyrioditis / Graves = Polyglandular autoimmune syndrome type 2)
· Graves disease 

· Vitiligo, Pernicious anaemia, Myasthenia gravis, Primary biliary cirrhosis

	
	ADDITIONAL CAUSES OF CHRONIC ADDISON DISEASE

· Chronic granulomatous diseases 

· TB (Most common Pre ABx), sarcoidosis, histoplasmosis. 

· Haematological malignancies
· Malignant infiltration of the adrenal cortices, as with HL and NHL and leukemia. 

· Metastatic malignant disease

· Opportunistic infections:

· AIDS, CMV, Mycobacterium avium intracellulare, cryptococci, or Kaposi sarcoma. 

· Allgrove syndrome: Congen unresponsiveness to ACTH
· Drugs: Methodone (( ( ACTH) + a Few more.

	
	CAUSES OF ACUTE ADDISON DISEASE

· Stress: Acute adrenal crisis precipitated by infection, trauma, surgery, emotional turmoil, or other stress factors may be initial presentation of Addison disease in as many as 25% of cases.

· Failure to increase (take into account enzyme inhibitors) steroids in patients who are insufficient.

· Bilateral adrenalectomy for any reason (e.g. Cushings)

	S&S
C

H

R

O

N

I

C
	Usually S&S of both glucocorticoid and mineralocorticoid (. 

	
	( Think: A Grape which is withered (flaccid muscle) in the heat ((BP, ( Weight, ( Appetite, Fatigue), which if you ate, would not be sweet (hypoglycaemia) and would lead to N&V +/- Diarrhoea / Constipation, that has been dropped on the floor (hyper pigmentation, joint pain)

	
	ONSET:

· Insidious, Nonspecific
SKIN:

· Hyper Pigmentation*

· +/- Vitiligo (Autoimmune destruction of melanocytes)

HYPOTENSION: 

· Dizziness with orthostasis 
· +/-  Syncope.

· (Combined effects of ( volume, ( aldosterone, ( permissive effect of cortisol in enhancing vasopressor effect of catecholamines.)

MUSCULAR:

· Myalgias & flaccid muscle paralysis (due to (K+)
	LETHARGY:

· Fatigue
· ( Appetite
· ( Weight 

GASTROINTESTINAL: 

· N/V
· +/- Diarrhoea / Constipation
· +/- Steatorrhoea.
OTHERS:

· Joint pain;

· ( Smell / Taste / Hearing; 
· Salt Craving;

· Impotence

· ( Axillary / Pubic hair due to Low androgen source.

SPECIAL
· Dm Pts have ( insulin requirements +/- hypoglycaemic episodes.

	
	*HYPER PIGMENTATION: Often precedes other S&S by months / years. Caused by ( ACTH ( ( Melanin by Melanocytes. Usually generalized but most often prominent on sun-exposed areas of skin, extensor surfaces, knuckles, elbows, knees, and scars formed after onset of disease. Scars formed before onset of disease (before ACTH is () usually are not affected. Palmar creases, nail beds, mucous membranes of oral cavity (especially dentogingival margins and buccal areas), and aginal and perianal mucosa may be similarly affected. Hyper pigmentation, however, need not be present in every long-standing case and may not be present in cases of short duration.

	A
C

U

T
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	ACUTE ADDISON DISEASE

· Triggered by Trauma / Infection. Prominent N/V and vascular collapse. May be in shock and appear cyanotic and confused.

· GI: S&S may take on features of acute abdomen.

· Hyperpyrexia, (105°F or higher), and may be comatose.

· In acute adrenal haemorrhage, usually in acute care setting, deteriorates with sudden collapse, abdominal or flank pain, and nausea with or without hyperpyrexia.
· Tx: Hydrocortisone + Saline. Add Dextrose (if hypoglycaemic)

	DDx
	Adrenal Crisis, Adrenal Haemorrhage, C-17 Hydroxylase Deficiency, Eosinophilia, Histoplasmosis, Hyperkalemia, Sarcoidosis, TB

	Inv / Dx
	Hormones
	· Plasma ( ACTH + N/( Serum Cortisol (Indicates 1o Hypoadrenalism)
· ( Renin due to ( Na

	
	Short Synacthen Test:
	Basal Cortisol sample + Synacthen IV / IM (1st 24 a.a. of ACTH). Measure Cortisol 30-60 mins later.

· In N pts, should be ( in Cortisol…<495nmol/l confirms adrenocortical failure

	
	Long Synacthen Test:
	Basal Cortisol sample + Synacthen IV / IM (1st 24 a.a. of ACTH). Measure Cortisol over 24hrs.

· In 1o Def: Cortisol ( Not adequate

· In 2o Def: Cortisol ( may just be delayed.

	
	U&Es
	· ( Aldosterone ( ( Na, ( K, ( H+

· Dehydration ( ( Urea, ( Alb

· Sodium Depletion 

· In 2o hypoadrenalism, electrolytes usually N since aldosterone-secreting cells are N.

	
	Glucose
	· May be low - insulin-induced hypoglycaemia

	
	Antibodies
	· Adreno-cortical antibodies - often present in autoimmune adrenalitis - ♀ [80%] > ♂ [10%]

	
	Screen
	· For other assoc autoimmune conditions

	
	AXR
	· Calcified adrenals of tuberculosis

	
	CXR
	· TB lesions, areas of malignancy & calcification

	Tx
	Seek specialist advice. Treat cause and replace glucocorticoid and mineralocorticoid, supplemented by careful and persistent education. 
(: Patients should carry a steroid card and MedicAlert bracelet as well as emergency supply of IV hydrocortisone in case vomiting occurs and can’t keep oral steroids down.

	
	1O INSUFFICIENCY: (*Adjust dose according to postural + U&Es)
· Hydrocortisone*, for example:
· 10 mg in morning, 5 mg at midday, 5 mg in evening

· Fludrocortisone* (hydrocortisone alone does not usually provide sufficient steroidal activity for complete replacement)

· Measure BP and U&Es to assess adequacy of mineralocorticoid therapy

· S/E: (K+, HT, Oedema, Cardiac Enlargement

	
	2O INSUFFICIENCY:

· As above but may not require mineralocorticoid 

· May require thyroxine if there is hypothalamic-pituitary disease

	Prog
	· If Tx not prompt, Acute addisonian crisis may ( in death.

· Normal Life span if treated.


	CUSHING'S SYNDROME

	Def
	Refers to set of S&S resulting from persistently and inappropriately ( levels of glucocorticoid.

	PP
	· Frequency: Majority due to exogenous glucocorticoids.

· Endogenous Incidence: 13 / million individuals.

· Sex: Cushing Syndrome F>M (5:1).

· Sex: Ectopic ACTH (M>F) due to > incidence of lung tumours. 

· Age: Peak incidence: 25-40. Ectopic ACTH is later in life.

	Path
	Caused by excess levels of either…

	
	EXOGENOUSLY administrated glucocorticoids
· I.E. STEROIDS

	
	ENDOGENOUS overproduction of cortisol (hypercortisolism).

· ADRENOCORTICAL NEOPLASM: If independent of ACTH… Usually adenoma (9%), but may be carcinoma (7%). 
· HYPERPLASIA: Bilateral micronodular / macronodular hyperplasia are rare causes. Rare. 
· ACTH-SECRETING NEOPLASMS ( ACTH-dependent CS.

· ANTERIOR PITUITARY TUMOUR (66%): ie classic CUSHING DISEASE.

· ECTOPIC SOURCES OF ACTH (11%): Such as oat cell, small-cell lung carcinoma, or carcinoid tumor. 

	S&S

	( Think: A sweet (hyperglaecaemia ( Polyuria, Polydipsia) orange (fat body) about to burst (hypertension) and so has stretch marks as well as bruises, with 4 cocktail sticks coming out of it (weak legs) with mould all over it (steroid acne) with hair growing out mould (hirsuitism).

	
	SKIN:

· Thinning,
· Easy Bruising
· Purple stretch marks (violaceous striae)

· Facial Plethora

· Telangiectasia

· Purpura

· Hirsuitism

· Facial Lanugo

· Steroid acne

· Acanthosis nigricans
WEIGHT GAIN: ORANGE ON A STICK: Limbs are thin!

· Moon Face
· Supraclavicular fat pads
· Buffalo hump
· Torso.

WEAKNESS
(Progressive proximal muscles): Difficulty climbing stairs, getting out of a low chair, and raising their arms.
PSYCHOLOGICAL:

· Depression

· Cognitive dysfunction, 
· Emotional Lability.
	ILLNESS:

· New / Worsening of HT & Dm

· ( Wound healing, ( Infections

· Osteopenia & Osteoporotic fractures occur (Avascular necrosis of femoral head).

ANTERIOR PIT: If sufficient mass effect from tumor is present on anterior pituitary following may develop:

· Hyposomatotropism

· Hypothyroidism

· ( FSH, LH, Hypogonadism
· Vision ( if tumour impinges on optic chiasma. 
WOMEN:

· Irregular menses, 
· Hirsutism.
HYPERTENSION
CUSHING DISEASE: 

· Headaches, polyuria and nocturia, visual problems, or galactorrhea.

	
	ADRENAL CRISIS (( Steroid Levels): Cause: Sudden stop of steroids / Failure to ( during acute illness. S&S: ( BP, Abdo pain, vomiting, and mental confusion (2o to ( Na / hypotension). Hypoglycemia, Hyperkalemia, Hyponatremia, Metabolic acidosis.

	DDx
	Alcoholism, Anorexia Nervosa, Bulimia, Depression, Obesity 

	Inv / Dx
	Dex

Test
	Overnight Dexamethasone (synthetic glucocroticoid) Supresssion Test: Dexamethasone in normal person ( Suppression of CRH and ACTH ( ( Cortisol. Non suppression suggests Cushings S.

· If suppression < 50% at 48hrs = CD

· If no suppression = Ectopic, Adrenal Tum

	
	ACTH
	· (: Ectopic ACTH likely not Cushing's disease

	
	CRH test
	· IV 100 mcg CRH - (( Cortisol occurs in 80% of Pituitary Cushing's disease. Response in ectopic ACTH is extremely rare.

	
	Tumour Markers
	· ( beta-HCG, Calcitonin, Carcinoembryonic antigen may occur with ectopic ACTH

	
	CXR
	· May detect small cell carcinoma of bronchus

	
	CT / MRI
	· Adrenal adenomas are usually < 6 cm. Larger carcinomas usually show irregular outline and radiologic evidence of local invasion or distant metastases.

· Lung and mediastinal CT - may detect carcinoid tumours if ectopic ACTH suspected
· Pituitary CT or MRI - uncommonly detects pituitary macro-adenoma

	Tx
	· Treat cause:

· EXOGENOUS: Gradual withdrawal.

· CUSHING’S DISEASE: Sx- Remission achieved in 75-80%.

· ADRENAL TUMOURS: Unilateral adrenalectomy + Chemo.

	Prog
	· If untreated, 50% of patients with CS die within 5 years.

· Tx much improves prognosis unless cause is carcinoma - small cell bronchial or adrenal.

	Comp
	MAIN: Osteoporosis &  Fractures, Infection (( immune function, ( wound healing), Vascular Disease (HT, Obesity, Dm), Psychosis.
High levels of exogenous streroids may ( Ulcer ( Perforation!


	CONN’S SYNDROME & BILATERAL ADRENAL HYPERPLASIA

	Def
	Characterized by: ( Aldosterone Secretion, ( Renin, HT, ( K+.

	PP
	· Prevalence for 1o hyperaldosteronism, specifically Conn syndrome, are, respectively, 0.05-2% & 0.03-1.2% of the hypertensive population.
· Sex: Primary hyperaldosteronism: F>M (2:1)

· Age: Peak in 3rd – 6th decades.

	Cause
	Unilateral Aldosterone Producing Adenoma (APA)
aka

Conn’s syndrome

(50-60% of cases) F>M
	Idiopathic
Hyperaldosteronism (IHA)

aka

Bilateral adrenal hyperplasia (40-50% of cases) M>F

	
	(                                (

	
	
	( Aldosterone excretion from Adrenal Glands
	

	
	
	(
	

	
	
	Primary hyperaldosteronism
	

	
	( There are also other rare causes.

	Path
	· ( Aldosterone ( ( Renal distal tubular reabsorption of Na ( ( K+ + H+ Secretion ( ( Na, ( K+, Alkalosis.

	S&S
	· Few S&S are specific, and mostly result from ( K + alkalosis.

· Severe hypokalemia …

· Fatigue, Muscle Weakness, Cramping, Headaches, And Palpitations.

· Also polydipsia & polyuria from hypokalemia-induced nephrogenic diabetes insipidus.

· Hypertension ( Cardiac / Neurological symptoms

	
	· No specific signs. HT ( CCF, stroke, or cerebral haemorrhage.

	DDx
	Cushing Syndrome, HT, HT (Malignant), Renovascular HT.

	Inv / Dx
	BP + U&Es
	· ( BP, ( K, N/( Na

	
	ABGs
	· Metabolic Alkalosis

	
	Serum
	· ( Aldosterone, ( Renin

	
	CT
	· Unilateral adrenal mass suggests adenoma

	Mx
	ID Of Underlying Cause

· Adenoma - Surgery After 4-6/52 of Spironolactone
· Adrenal Hyperplasia: Spironolactone /Amiloride often Sufficient

	Prog
	· Primarily related to hypertension and hypokalemia.




























































































PATHOLOGY OF DIABETIC RETINOPATHY





(Takes 10 Yrs To Develop)





Detach retina








Bleed








Proliferate








Cotton wool spots (may be blot haemorrhages at interfaces with perfused retina)





Capillary pericyte damage





High retinal blood flow





Hyperglycaemia (+ (BP and Pregnancy)





Forming on disc or ischaemic areas





New vessel formation





Hypoxia + ischaemia





Capillary occlusion





Micoaneurysms





Vascular leakage





Capillary endothelial change



































































































































Liver ( …


( Gluconeogenesis, Glycogenesis, Glycogen storage, Enzyme activity





( Mobilisation of amino acids





( Mobilisation of glycerol & fatty acids





Skeletal muscle & other tissue





Fat Cells


( Lipolysis





Immunosuppressive & anti- inflammatory actions





Stress Response


( Vascular tone





Glucocorticoids


(CORTISOL)








NA


GABA





ACTH








CRH








Adrenal Cortex





Anterior Pituitary





Hypothalamus





Serotonin


Acetylcoline


STRESS





Ketone Bodies





Osmotic Diuresis *





↑ Gluconeogenesis


↑ Glycogenolysis











Amino acids





Glycerol & 


Free fatty acids





↑ Lipolysis





↑ Proteolysis





↑ Counter-regulatory


hormones, adrenaline,


cortisol, GH





Insulin deficiency:


PRECIPITANTS:


Infection, Sx, OH, CVA, MI, Non compliance, Wrong insulin dose, Stress (Cortisol()





Acidosis





Hypomagnesaemia


Hypophosphataemia


Hypocalcaemia


Hypokalaemia





Hypovolaemia





Hyperglycaemia*





Extracellular Hyperglycaemia





Glucagon Excess (Since glucose required)





Hyper-ventilation





* Renal threshold for glucose reached ( Glucosuria.


* Intracellular water moves out of cells
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