
 

 

 

 

ACUTE RENAL IMPAIRMENT 

 

“The third tumbrel”, Sydney Carton comforts          Sydney Carton ascends the scaffold, 

the little seamstress. Print, Fred Barnard 1870.      Hand colored vignette engraving, 1895 

 

“ . . . I wish you to know that you have been the last dream of my soul. In my degradation I 

have not been so degraded but that the sight of you with your father, and of this home made 

such a home by you, has stirred old shadows that I thought had died out of me. Since I knew 

you, I have been troubled by a remorse that I thought would never reproach me again, and 

have heard whispers from old voices impelling me upward, that I thought were silent for 

ever. I have had unformed ideas of striving afresh, beginning anew, shaking off sloth and 

sensuality, and fighting out the abandoned fight. A dream, all a dream, that ends in nothing, 

and leaves the sleeper where he lay down, but I wish you to know that you inspired it… 

 

Sydney Carton, “A Tale of Two Cities”, Charles Dickens, 1859. 

 

“…I see Barsad, and Cly, Defarge, The Vengeance, the Juryman, the Judge, long ranks of 

the new oppressors who have risen on the destruction of the old, perishing by this retributive 

instrument, before it shall cease out of its present use. I see a beautiful city and a brilliant 

people rising from this abyss, and, in their struggles to be truly free, in their triumphs and 



defeats, through long long years to come, I see the evil of this time and of the previous time 

of which this is the natural birth, gradually making expiation for itself and wearing out.  

 

I see the lives for which I lay down my life, peaceful, useful, prosperous and happy, in that 

England which I shall see no more. I see Her with a child upon her bosom, who bears my 

name. I see her father, aged and bent, but otherwise restored, and faithful to all men in his 

healing office, and at peace. I see the good old man, so long their friend, in ten years’ time 

enriching them with all he has, and passing tranquilly to his reward.  

 

I see that I hold a sanctuary in their hearts, and in the hearts of their descendants, 

generations hence. I see her, an old woman, weeping for me on the anniversary of this day. I 

see her and her husband, their course done, lying side by side in their last earthly bed, and I 

know that each was not more honoured and held sacred in the other's soul, than I was in the 

souls of both.  

 

I see that child who lay upon her bosom and who bore my name, a man winning his way up 

in that path of life which once was mine. I see him winning it so well, that my name is made 

illustrious there by the light of his. I see the blots I threw upon it, faded away. I see him, 

foremost of just judges and honoured men, bringing a boy of my name, with a forehead that 

I know and golden hair, to this place- then fair to look upon, with not a trace of this day's 

disfigurement- and I hear him tell the child my story, with a tender and a faltering voice.  

 

… It is a far, far better thing that I do, than I have ever done; it is a far, far better rest that I 

go to, than I have ever known.” 

 

Sydney Carton, “A Tale of Two Cities”, Charles Dickens, 1859. 

 

So read the closing lines of Charles Dickens’ immortal “A Tale of two Cities”, the last 

conscious reflections of Sydney Carton as he ascends the scaffold. He has led a debauched 

and desperately sad life, he can barely allow himself to contemplate, yet because of the 

secret love he holds for a woman he is prepared to give up his own life. Not even to save her 

life, but rather to save the life of her betrothed, a good man unjustly denounced by 

revolutionary zealots. Sydney Carton is his last and only hope for survival. His resemblance 

to the condemned man is astounding, a match so perfect in fact that the revolutionary 

guards did not notice anything amiss when he was smuggled into the condemned man’s cell 

and two exchanged places. Sydney Carton having reached the depths of depravity 

underwent an epiphany inspired by his secret love, “…since I knew you, I have been 

troubled by a remorse that I thought would never reproach me again, and have heard 

whispers from old voices impelling me upward, that I thought were silent for ever...”. 

Though he will die, he sees his heroic sacrifice as atonement for the life he has led and he 

sees the future good that will come to others because of it. Despite his wretched existence, 

he hopes he will in the end be fondly remembered by someone. 

 

We fortunately now live in more civilized times where such brutality as witnessed during the 

French revolution is less common. Even so we still have the capacity to alter the future for 

the better for others even at the moment of death. If we are a “perfect match” we may 

choose to leave our organs to others who may need them to live. For many with end stage 

renal failure this will be their last and only hope. By this gift we may echo one of the noblest 

gestures ever portrayed in Western literature.        



ACUTE RENAL IMPAIRMENT 

 

Introduction 

 

Acute renal impairment is a syndrome characterized by a rapid (usually defined as within 

48 hours) fall in the glomerular filtration rate with a corresponding rise in the serum 

creatinine level, that results in an increase in the metabolic waste products that are normally 

excreted by the kidney. 

 

For many years there was confusion and little consensus on what defined “acute renal 

impairment” or “acute renal failure’” 

 

In 2004 the RIFLE criteria were developed by Bellomo et al, to assist in defining the stage 

of acute renal impairment. 1 

 

These stage include: 

 

R: Acute Renal Risk  

 

I: Acute Renal (or Kidney) Injury, (AKI) 

 

F: Acute Renal Failure (ARF) 

 

L: Acute Kidney Loss  

 

E: End Stage Kidney Disease (ESKD)  

 

The most immediate threats to life in acute renal impairment will include:  

 

1. Hyperkalemia  

 

2. Pulmonary edema  

 

3. Acidosis  

 

4. Complications of the underlying cause of the acute kidney impairment, e.g. 

 sepsis,  vasculitis.    

 

4. In acute on chronic cases uremic coma, seizures or cardiac tamponade may also 

 be an immediate threat to life. 

 

Initial management priorities in the ED will include:  

 

1. Correction of immediately life-threating complications    

 

2. Correction of the underlying cause (where known and where possible) 

 

3. Deciding on the need for renal replacement therapy. 

 



See also separate documents: 

 

● The Oncology Patient with Renal Impairment (in Oncology folder) 

 

● Hyperkalemia (in Renal and Electrolytes folder). 

 

The RIFLE Classification of Acute Renal Impairment 

 

 

STAGE 

 

 

Serum Creatinine 

(Above baseline) 

 

 

GFR 

(Below baseline) 

 

Urine Output 

 

RISK 

 

 

Increase of 1.5 times 

 

 

Decrease by 25 - 50 % 

 

 

< 0.5 ml/kg/ hour for 

6 hours. 

 

INJURY 

 

 

Increase of 2 times 

 

 

Decrease by 50 -75 % 

 

 

< 0.5 ml/kg/ hour for 

12 hours. 

 

 

FAILURE 

 

 

Increase of 3 times 

 

Or 

 

Cr > 4 mg/dl, (or 350 

micromol/L) 

 

 

Decrease by > 75 % 

 

 

< 0.3 ml/kg/ hour for 

12 hours, ( = 

Oliguria i.e. < 400 

mls/day) *  

 

Or 

 

Anuria for 12 hours. 

(i.e. < 100 mls/day) 

 

 

LOSS 

 

 

Persistent AFR (i.e. complete loss of kidney function) for > 4 weeks. 

 

 

END STAGE KIDNEY 

DISEASE 

(EDSK) 

 

 

Persistent AFR (i.e. complete loss of kidney function) for > 3 months. 

 

 

The RIFLE classification of acute Renal Impairment 

 

* Oliguria has been defined as < 400 mls per 24 hours (or roughly < 20 mls/hr or < 1 

ml/kg/hr in young children up to 20 mls).   

 

400 mls per 24 hours in adults represents the minimum amount of fluid required to excrete a 

normal 24 hourly solute load under normal conditions. 

 

Oliguric renal failure is thought to have a higher mortality than non-oliguric renal 

failure. 



 

Pathophysiology 

 

The Causes of Acute Renal Failure: 

 

The causes of acute renal impairment can be considered in terms of the source of the renal 

pathology, i.e. as pre-renal, renal or post renal. 

 

The incidence of these groups, in broad terms, are roughly: 

 

Pre-renal: 70 % of all cases. 

 

Renal:  10 % of all cases. 

 

Post renal: 20 % of all cases. 

 

The range of causes of acute renal failure is extensive. The following provides a broad 

outline of the main groups of causes of renal failure: 

 

Pre Renal:  

 

This is due to reduced systemic blood flow with secondary reduction in renal perfusion 

(from any cause):   

 

1. Hypovolemia (of any cause) is the commonest cause. 

 

2. Reduced cardiac output, (from any cause). 

 

3. Edematous states with reduced intravascular volumes: 

 

 ● Congestive cardiac failure  

 

 ● Hepatic cirrhosis 

 

 ● Nephrotic syndrome (loss of albumin). 

 

Renal:  

 

This is due to intrinsic renal disease. 

 

1. Glomerular: 

 

Primary causes: 

 

● Primary glomerulonephritis 

 

Secondary causes: 

 

● Secondary glomerulonephritis. 



 

2. Tubular (ATN) due to: 

 

● Ischemia from any cause (including as an end result of reduced blood 

 flow)  

 

● Drugs and toxins (a direct toxic effects on the renal tubules): 

 

  ♥ Radiographic IV contrast  

 

  ♥ Reno-toxic antibiotics, such as aminoglycosides   

 

  ♥ Myoglobin 

 

  ♥ Fee haemoglobin  

 

3. Interstitial disease: 

 

 ● Interstitial nephritis, (most commonly this will be drug related). 

 

● Infection: Pyelonephritis or severe sepsis in general. 

 

● Metabolic disease: Uric acid, multiple myeloma, hypercalcemia, amyloidosis. 

 

4. Intrinsic renal vascular diseases including:  

 

Large vessel: 

 

● Renal artery obstruction : 

 

 ♥ Renal artery stenosis  

 

 ♥ Renal artery thrombosis/ embolism / dissection (including of the 

 aorta).  

 

 ♥ Hepatorenal syndrome, (there is reduced renal blood flow in this 

 syndrome). 

 

● Renal vein thrombosis  

 

Small vessel (microvascular): 

 

● Hypertension  

 

● Diabetes  

 

● Connective tissue diseases, including vasculitis, (often these will be ANCA 

positive)  

 



● DIC 

 

● TTP / HUS 

 

 ● Drugs that affect renal autoregulation, and reduced glomerular perfusion: 

 

  ♥ PG inhibitors 

 

  ♥ NSAIDs 

 

  ♥ ACEI 

 

  ♥ Sartans 

 

Post Renal: 

 

This is due to renal tract obstructive causes. 

 

1. Upper, (kidneys and/ or ureters): 

 

● Retroperitoneal fibrosis 

 

● Abdominal/ pelvic inflammatory / infective conditions: 

 

 ♥ IBD 

 

● Abdominal/ pelvic malignancies involving obstruction of the ureters. 

 

In particular ureteric obstruction, in presence of a single kidney, or when the 

unobstructed kidney is not functional. 

 

  Malignancies may include:  

 

  ♥ Bowel carcinoma 

 

  ♥ Cervical carcinoma 

 

  ♥ Lymphoma 

 

  ♥ Ovarian carcinoma 

 

  ♥ Metastatic carcinoma in general.   

 

2. Lower urinary tract:  

 

● Prostatomegaly, (benign or malignant). 

 

♥ Prostate carcinoma (can be a cause of bilateral ureteric obstruction).  

 



 

 ● Bladder carcinoma 

  

● Urethral stricture 

 

The Complications of Acute Renal failure 

 

The principle life-threatening complications of acute renal failure will include: 

 

1. Hyperkalemia  

 

2. Pulmonary edema  

 

3. Acidosis  

 

4. Complications of the underlying cause of the acute kidney impairment, e.g. 

 sepsis,  vasculitis.    

 

4. In acute on chronic cases uremic coma, seizures or cardiac tamponade may also 

 be an immediate threat to life. 

 

Clinical assessment 

 

Important points of history: 

 

1. History of volume loss: 

 

● Poor fluid intake, is a common cause especially in the elderly  

 

● GIT losses. 

 

2. History of urinary symptoms, in particular: 

 

● Macroscopic hematuria.  

 

 ♥ Acute renal failure that is associated with macroscopic hematuria 

 suggests rapidly progressive glomerulonephritis and is a medical 

 emergency.  

 

● Anuria: 

 

 ♥ Suggests total renal tract obstruction, vascular obstruction, 

 fulminant glomerulonephritis or severe sepsis and is a medical 

 emergency. 
 

3. Medications: 

 

● Diuretic agents. 

 



● Nephrotoxic agents: 

 

 ♥ NSAIDS / ACE inhibitors / sartans/ recent IV contrast material in 

 aminoglycosides in particular. 

 

4. Past history, in particular: 

 

 ● Hypertension. 

 

 ● Diabetes. 

 

● Connective tissue/ autoimmune diseases. 

 

● Known previously documented renal impairment and/or anatomical renal 

tract abnormalities. 

 

 ● Abdominal/ pelvic malignant disease, think of possible: 

 

   ♥ Urinary tract obstruction 

 

  ♥ Tumour lysis syndrome in those patients on chemotherapy.  

 

Important points of examination: 

 

1. Assess for any immediately serious symptoms, such as: 

 

● Altered conscious state from uremia 

 

● Hypotension, from hypovolemia: 

 

 ♥ The possibility of cardiac tamponade also needs to be kept in mind, 

 if the patient has chronic renal failure. 

 

● Dyspnea from pulmonary edema 

 

2. Assess volume status: 

 

 ● Reduced intravascular volume: 

 

  ♥ Tachycardia, hypotension, poor peripheral perfusion 

 

 ● Expanded extravascular volume: 

 

♥ Ascites, edema (leg/ sacral), pleural effusion, elevated JVP, lung 

 crackles. 

  

 

 

 



 

 

3. Check for signs of possible chronic renal failure: 

 

 ● Peripheral neuropathy 

 

 ● Anemia 

 

 ● Uremic skin changes. 

 

4. Check for palpable bladder/ a bladder scanner can be used to document bladder 

 volume.  

 

5. IDC 

 

 ● To establish the rate of urine output 

 

Acute Verses Chronic Renal Failure: 

 

It may be unclear on occasions whether the renal failure is acute, chronic or acute on 

chronic. 

 

If there is doubt it is safer to assume the patient has acute renal failure rather than chronic, 

until proven otherwise. 

 

The following features suggest a chronic picture: 

 

● Small kidneys on AXR or ultrasound. 

 

● Previously abnormal U&E results. 

 

● Uremic signs: 

 

 ♥ Skin pigmentation  

 

 ♥ Peripheral neuropathy 

 

● Renal bone disease 

 

● Anemia, (although this is non-specific) 

 

Hyperphosphataemia and hypocalcaemia are non-specific and can be seen in acute as well as 

chronic renal failure.  

 

Investigations 

 

Blood tests: 

 

1. FBE: 



 

● Normochromic normocytic anaemia may be seen. 

 

● Thrombocytopenia, (TTP/ HUS) 

 

● Blood film examination: 

 

 ♥ Micro-angiopathic blood films (TTP/ HUS) 

 

2. ESR / CRP 

 

● Suggest an inflammatory or autoimmune aetiology, however these tests are 

non-specific. 

 

3. U&Es/ glucose 

 

● Including urgent potassium level to rule out life threatening 

hyperkalemia. 
 

● In general terms the serum creatinine is the best guide to the glomerular 

 filtration rate, the two  being inversely proportional, however changes in 

 creatinine levels can lag behind changes in GFR. 

 

● Glucose, (is the patient diabetic) 

 

4. Calcium and Phosphate  

 

5. VBGs to assess the degree of acidosis if the patient is unwell. 

 

Others not important in the ED setting may, according to the index of clinical suspicion, 

include:  

 

6. Uric acid levels  

 

7. Protein electrophoresis if multiple myeloma is suspected.: 

 

● This is recommended for any patient over the age of 50 years with 

unexplained renal failure. 

  

8. Serological testing: 

 

 In cases of suspected glomerulonephritis serological testing may include: 

 

● ASOT, ANA, ANCA, anti-GBM, (the renal physician can advise on these). 

 

Urine: 

 

Examination of the urine is an important component of the assessment of patients with acute 

renal failure. 



 

The finding of hematuria and/or proteinuria is important as these suggest 

glomerulonephritis. 

 

● FWT: 

 

 ♥ Blood and protein. 

 

● M&C: 

 

Microscopy for: 

 

♥ Gram stain and culture  

 

♥ Red blood cellular casts (suggest a glomerular pathology). 

 

♥ Fragmented RBCs (suggest a renal source and hence intrinsic renal disease) 

 

● Urinary electrolytes: 

 

 ♥ This has been advocated historically, however, the measurement of urinary 

  electrolytes and the calculation of their fractional excretions is really only of 

  academic interest. The calculations are complex and results are inconsistent, 

  which in any case do not alter immediate management in the ED.      

 

ECG: 

 

In particular for signs of hyperkalemia. 

 

Plain radiology: 

 

CXR, look for: 

 

● Malignancy 

 

● An enlarged  cardiac silhouette (this may indicate a pericardial effusion). 

 

Ultrasound: 

 

A FAST ultrasound can help rule out a significant pericardial effusion 

 

Ultrasound of the renal tracts is a good screen to help rule out an obstructive cause, 

however this examination is operator dependent and not always readily available, 

particularly after hours. 

 

 

 

 

 



CT Scan: 

 

A non-contrast CT scan is particularly useful for helping to rule out an obstructive cause 

for acute renal impairment – particularly in the setting of known abdominal / pelvic 

malignant disease  

 

CT scan can also look at renal size and indicate other possible pathologies, such as renal 

tumours.  

 

MRI Scan 

 

Gadolinium should be avoided in patients who have renal impairment, especially acute 

renal impairment, due to the risk of developing the potentially serious condition 

Nephrogenic Systemic Fibrosis. 
 

In general: 

 

Gadolinium containing contrast is now generally considered: 

 

● Relatively contraindicated in patients with an eGFR > 30 but < 60 ml/minute. 

 

● Absolutely contraindicated in patients with an eGFR < 30 ml/minute 

 

● Absolutely contraindicated in patients undergoing dialysis. 

 

● Absolutely contraindicated in patients with acute kidney injury. 

 

See also separate document on  Nephrogenic Systemic Fibrosis (in Rheumatology 

folder) 

 

Renal Biopsy: 

 

Formal diagnosis by renal biopsy is required in selected cases only for the detection of 

intrinsic renal diseases  

 

The commonest indication will be rapidly worsening kidney function with nephritic 

features: 

 

● Haematuria (with or without proteinuria) 

 

And 

 

● Red cell casts seen on urine microscopy. 

  

Management 

 

Initial management priorities in the ED will include:  

 

● Correction of immediately life-threating complications    



 

● Correction of the underlying cause (where known and where possible) 

 

● Deciding on the need for renal replacement therapy. 

 

Treatment steps will include: 

 

1. Attention to any immediate ABC issues. 

 

● Airway / ventilation support may be required of for depressed conscious 

 state.   

 

● Fluid overload pulmonary edema:  

 

 ♥ Oxygenation – CPAP may be required 

 

 ♥ Frusemide – limited value 

 

 ♥ Dialysis will be the definitive treatment.  

 

 ● Cardiac tamponade – will require urgent pericardial drainage.   

 

2. Establish monitoring: 

 

The type of monitoring necessary will depend on the clinical setting, how unwell the 

patient is and the likely etiology. 

 

● ECG (hyperkalemia). 

 

● IDC: 

 

This is not necessarily routine in patients who are voiding normally and not 

 unwell.  

 

It should be inserted for:  

 

 ♥ Patients with oliguria (or suspected anuria) to monitor urine output 

 

 ♥ Unwell shocked/ septic patients  

 

 ♥ Unblocking a bladder neck obstruction  

 

● An arterial line, is not routinely necessary unless the patient is persistently 

hypotensive or particularly unwell. 

 

 Note that there is no indication for routine CVC in cases of acute renal impairment. 

 The only indications for these lines are when vascular access cannot be attained 

 otherwise or for the delivery of inotropes in the longer term.   

 



3. Fluid resuscitation: 

 

● Fluid resuscitation will be the prime concern in cases of pre-renal failure.  

 

 ♥ The commonest causes will be hypovolemia and sepsis. 

 

  Usual practice is to commence with 250 - 500 mls of fluid, then 

 reassess.  

 

● Note that cardiac tamponade should be considered also in cases of 

hypotension. 

 

● Persisting hypotension despite adequate fluid resuscitation (around 2 liters) 

 may require inotropes. Noradrenaline can be used, (dopamine has not been 

 shown to have any advantages over other inotropes, and indeed in some 

 studies has been shown to be detrimental).    

 

4. Electrolyte disturbances: 

 

 Hyperkalemia: 

 

 ● Hyperkalemia can kill quickly and without clinical warning.   

 

See separate document on Hyperkalemia (in Renal and Electrolytes 

folder).   
  

 Hypernatremia in acute renal impairment: 

 

 ● This is usually treated with slow IV hypotonic saline or 5% dextrose. 
3
 

 

 Hyponatremia in acute renal impairment: 

 

  ● If symptomatic this is usually treated with dialysis. 
3
 

  

 Hypocalcemia: 

 

● This is usually only mild and will not need correction in the ED unless 

 symptoms are  present. 
3
   

 

 Hyperphosphataemia:   

 

 ● Some degree is nearly always presents; however it does not usually require 

  urgent correction in the ED.  

 

 Hyermagnesemia: 

 

 ● Some degree is common, but is usually not symptomatic and does not require 

  urgent treatment in the ED. 

 



Note however that severe symptomatic hyermagnesemia can occur if 

magnesium is administered to a patient with acute renal impairment. 

Administer with caution and monitor with continuous ECG  

 

 Acidosis: 

 

 ● If severe this will require dialysis.   

 

5. Hypertension: 

 

● A markedly elevated blood pressure (> 180/120) in the presence of acute 

 renal impairment is a hypertensive urgency 

 

 Treatment options include: 

 

 ♥ GTN patch (25-50 mg)  

 

  ♥ Nifedipine 10-20 mg orally   

 

● In the presence of a hypertensive emergency (e.g. acute pulmonary edema 

 or aortic dissection):  

  

  ♥ GTN infusion.  

 

6. Relief of urinary tract obstruction: 

 

● Bladder outlet obstruction can usually be managed by the insertion of an 

IDC. 

 

● Ureteric obstruction is usually managed by the insertion of a nephrostomy 

tube. 

 

7. Consideration of altered drug kinetics and renal toxicity: 

 

● Adjust drugs doses that are renally excreted. 

 

 Avoid or minimize use of known nephrotoxic agents in particular: 

 

● Aminoglycosides 

 

● NSAIDS 

 

● Radiological contrast media.  

 

8. Renal replacement therapy:  

 

The need for urgent renal replacement therapy will depend on: 

 

● Acuity of onset of the renal impairment/ failure. 



 

● The patient’s symptoms. 

 

● Degree of response (or lack thereof) to other corrective measures. 

 

● The causative pathology  

 

● Overall condition / comorbidities of the patient. 

 

In general terms renal replacement therapy is considered for the following:  

 

Clinical parameters: 

 

● Volume overload with acute pulmonary edema, not responding to diuretics. 

 

● Severe uremic symptoms: 

 

 ♥ e.g. Encephalopathy, pericarditis, pericardial effusion. 

 

 ● Poor urine output, < 200 mls output for 12 hours. 

 

Biochemical parameters: 

 

Progressive deterioration of biochemical parameters, especially in the acute situation, 

including: 

 

● Uremia > 35 mmol/L and rising. 

 

● Serum creatinine > 0.6 - 0.8 mmol/L 

 

● Metabolic acidosis < 7.1 

 

● Hyperkalemia > 6.5 mmol/L especially if not responding to other measures. 

 

Note that no drug treatment (including “renal dose” dopamine and loop diuretics) has 

been shown to limit the progression of, or speed up recovery from, acute renal 

failure.  

 

Disposition: 

 

Any patient with an obstructive cause should be discussed urgently with the Urology 

Unit.  

 

Patients who may require urgent dialysis should be discussed with Renal Unit / ICU 

early. 
 

Any patient where the cause is uncertain should be discussed with Renal Unit / ICU early. 
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