8.4          Proteinuria
Assess the significance and likely causes of proteinuria

The loss of up to 150 mg of protein per day is normal; under normal circumstances there are two mechanisms that prevent loss of proteins in the urine:

· The Glomerular filter: this lets through small proteins (e.g. Ig light chains) but stops large ones (e.g. albumin, fibrinogen)

· Receptor mediated endocytosis: this picks up small proteins within the tubule and allows them to be recycled.

	There are three types of proteinuria:
	Caused by:

	Glomerular: this occurs when the Glomerular filter malfunctions – large proteins will be found in the urine.
	Glomerulonephritis

Diabetes

Amyloidosis

	Overflow: too many small proteins enter the tubule – this overloads the recycling process and allows them excess into the urine
	Myeloma (overload of Bence Jones proteins)

Haemoglobinamea / myoglobinaemia

Infection (rare – many acute phase proteins)

	Tubular: a normal amount of small proteins enters the tubule but the reabsorption mechanism is defective.
	Tubulo-interstitial disease


Other causes of proteinuria include:

Contamination with proteins during urine passage along the genitourinary tract.

· vaginal contamination 

· urinary tract infection
Functional proteinuria is caused by changes in blood flow through the glomerulus. Precipitating factors include: exercise, fever and congestive cardiac failure.
Orthostatic proteinuria is protein found in the urine during the day which is absent from early morning urine. It is present in 22% of young college males. The urinary protein is of all sizes.

The prognosis is normal up to 40 years following diagnosis. Although many of the patients continue to have proteinuria of minor degree for several decades they do not get hypertension or renal impairment. The chance of significant renal abnormality is increased if haematuria and proteinuria are found.

Initiate investigation and management of the patient with proteinuria in relation to the underlying pathophysiology

Bloods: U+Es, blood glucose, serum proteins

Urine dipstick: is fast and can give a qualitative impression of proteinuria as well as nitriles in UTI

Urine protein:creatinine ratio: If over 3.5 this indicates a nephrotic syndrome.

MSU: microscopic Haematuria, urinary tract infection, urinary sugar, Bence Jones protein

24 hour urine collection: will yield an absolute protein content. If over 3.5g this indicates a nephrotic syndrome. Also assesses creatinine clearance and differential protein clearance.

Urine electrophoresis: can be very useful in guiding diagnosis

· Only Glomerular proteinuria will yield large proteins.

· Tubular proteinuria will yield small proteins in a relatively normal mix

· Overflow proteinuria will yield small proteins with one type present to an abnormally large degree
Complications of proteinuria

· Malnutrition: from protein loss

· Infection: from loss of circulating immunoglobulins

· Hyperlipidaemia: from loss of regulating proteins – this leads to decreased LDL / VLDL catabolism and increased apolipoprotein formation.

· Thrombosis (DVT, renal vein): from loss of circulating antithrombotic proteins (e.g. ATIII, C, S). Also, hypoproteinaemia leads to increased production of fibrinogen by the liver.

· Oedema: resultant from the loss of oncotic pressure caused by hypoalbuminaemia. This results in renal hypoperfusion (the fluid is largely in the tissues!) which activates the renin-angiotensin-aldosterone pathway and the resultant water and Na+ retention makes things worse.

Until diagnosis is made, management is symptomatic.

· ACE Inhibitors

· Na+ restriction + diuretics for oedema

· TED stockings + heparin (e.g. clexane) or Warfarin as thromboprophylaxis

