8.10        Acute renal failure 

This could be defined as uraemia developing within a few days.

Causes of acute renal failure may be broken down into three categories:

	Pre-renal
	· Hypovolaemia: shock, burns, dehydration, sepsis, haemorrhage) 

· Reduced effective circulating volume: congestive heart failure, liver disease 

· Renal artery stenosis or emboli

· Drugs altering renal haemodynamics: NSAIDs, ACE I, antihypotensives

	Renal
	· Glomerulonephritis*

· Acute tubulointerstitial disease* (ATN, acute interstitial nephritis)

· Drugs, toxins

· Emboli*

· Vasculitis

· Hypertension

· Acute cortical nephritis (severe shock left untreated)

	Post-renal
	Bladder outflow obstruction (resulting in backpressure that GFR): 

· Pre-bladder: stone*, pressure on ureter from extrinsic tumours*

· Bladder: Stone, tumour

· Post bladder: BPE, ca prostate, urethral stricture


*must be either bilateral or affecting the sole working kidney

Recognise acute renal failure distinguish it from chronic renal failure and relate the changes to the underlying pathophysiology

The important investigations are: 

· Bloods: FBC, U+Es, Ca2+, ABG, 

· Radiology: Plain film, USS kidney.
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Hb and Ca2+ are the bloods that best allow differentiation between ARF and CRF

Remember the diagnosis of acute on chronic failure

Background Box: Enzymes produced by the kidney:

· Renin: Produced in granular cells contained within the tunica media of the afferent arteriole of the juxtaglomerular apparatus. This enzyme converts angiotensinogen to angiotensin I within the liver.

· Erythropoitin: produced in the peritubular interstitium and inner cortex cells. Stimulates erythrocyte stem cells in the bone marrow to produce more erythrocytes.

· 1,-hydroxylase: produced in the tubular cells. Hydroxylates 25-hydroxyvitamin D3 to 1,25‑dihydroxyvitamin D3. This is the active form needed for calcium uptake.
Act to prevent the condition as far as possible (Vicky Smith)

Most cases of acute renal failure occur in people who are already hospitalized for another serious injury or illness. Doctors may be able to prevent kidney failure by identifying patients who are at high risk and avoiding medications and other situations that may cause acute renal failure. 

Diseases that increase chance of developing kidney failure are 

· Diabetes. Good diabetic control is needed long term. Renal review of DM patients with new onset diabetic eye disease.

· High blood pressure. Achieving good long term control is valuable.

· Heart failure

· Obesity

· Chronic renal insufficiency

· Nonsteroidal anti-inflammatory drugs, can make kidney function worse in people who already have impaired kidney function, diabetes, high blood pressure, or heart failure. 

Monitoring of patient sin the hospital with increased risk for developing acute renal failure because of surgery, another medical condition, or a severe injury: 

· Fluid balances will be carefully monitored.  – input, output, weighing, IV fluids for normal BP – avaid dehydration but take care nott to verload patients in heart failure.

· Frequent blood tests to make sure electrolytes are in the proper balance

· Diet  - at least 100 grams of carbohydrates each day.  protein may be restricted.

· Check medicines: e.g those that contain magnesium may be stopped. dosages may need to be changed e.g. once daily doses rather than multiple doses, reduced doses

· Act with care when prescribing antihypertensives, ACE I and NSAIDs and other drugs that may affect the kidneys.

· Avoid IV contrast dyes in those high risk

· Prescription of TED stockings + clexane for immobile patients to help prevent DVT + emboli

initiate investigation and management for the patient with acute renal failure
The important investigations to determine presence and causality are: 

· Urine: Dipstick, microscopy, cytology, culture, 24 hour collection

· Bloods: FBC, U+Es, Ca2+, ESR, ABG, sickle cell

· Serology:

· Radiology: Plain film, USS kidney.

· Biopsy

Discuss the prognosis of acute renal failure

Overall, the mortality rate is 30-70% with 60% of those who do survive regaining full function; 15‑30% having renal impairment; and 5-10% developing end-stage renal disease.

