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Starting with this issue, the Journal will have a systematic CME section. It is our response to the readership survey 

(JRCPL 1996;30:246-251). The first topic is renal disease which we will continue in the March issue. It draws 

heavily on the topics and speakers of the CME day at the College on 30 September 1996, which was also 

organised by Dr Winearls. We acknowledge with thanks an educational grant from Janssen-Cilag Ltd. 
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Most physicians have a sense of 

impending doom when faced with a 

patient presenting in severe renal 

failure. They must distinguish 
between acute renal failure (often 
reversible), acute on chronic, and 

chronic renal failure, seek a primary 
diagnosis, detect complications and 
decide whether and when to refer for 

specialist care. Often there is little 

time to spare. 

Key Points 

RECOMMENDED PROCEDURES: 

^ Make a diagnosis - the starting points are: 
- clinical examination 
- urine examination 
- renal ultrasound 

? Correct fluid balance 

? Monitor and treat hyperkalemia 

? Consult renal unit early - late transfer costs lives 

UNPROVEN VALUE: 

^ Dopamine 

^ Loop diuretics 

Prevalence and incidence 

Acute and chronic renal failure 

present with roughly equal frequency; 
both are much commoner in the 

elderly. 

Chronic renal failure 

In a predominantly Caucasian com- 
munity the prevalence of a serum 

creatinine of above 300 nmol/l was 
450 patients per million population 
(pmp); above 500 jimol/I it was 132 

patients pmp1. The annual incidence 
of end-stage renal failure is around 

80-120 patients pmp, with much 

higher rates in ethnic minority 
populations2. 

Acute renal failure 

A community-based study in Devon 

showed an incidence of acute renal 

failure (ARF) of 172 patients pmp; 
incidence rose with age, from 17 in 

the 16-49 age group to 949 pmp in 

those aged 80-893. 

Causes 

Important causes of renal disease 

presenting as an acute uraemic 

emergency include: 

? urinary tract obstruction 
? sepsis, hypovolaemia and 

hypotension (sometimes follow- 

ing surgery or trauma) 
? medical conditions: 

- renal vascular disease, includ- 

ing embolism and atheroma- 

tous embolism 

-drug-induced, particularly ACE 
inhibitors, non-steroidal anti- 

inflammatory drugs, and 

aminoglycosides 
haemolytic uraemic syndrome 

-acute glomerulonephritis, in- 

cluding rapidly progressive 
glomerulonephritis in associa- 

tion with systemic vasculitis 

rhabdomyolysis 
? obstetric accidents 

? previously undetected chronic 

renal failure, major causes of 

which include: 

diabetic nephropathy 
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- chronic glomerulonephritis 
- obstruction 
- reflux nephropathy 
- renal vascular disease, includ- 

ing renal artery stenosis and 

small vessel disease 
- 

polycystic kidney disease 
- 

myeloma kidney. 
As shown in Fig 1, the relative propor- 
tions of cases of acute renal failure 
due to obstetric accidents has 

decreased, with an increasing propor- 
tion of cases due to medical causes. 
Most of this increase in medical acute 
renal failure is in the context of severe 

multi-system illness; only a very small 
proportion of all acute renal failure in 
the UK is due to glomerulonephritis, 
although recognition of the latter is 

important because it is potentially 
reversible. 

Distinction between acute and 
chronic renal failure 

The distinction between acute and 

chronic renal failure is important 
because of the very different prog- 
nosis of the two conditions; in partic- 
ular, it is important to recognise a 

potentially treatable cause of renal 

disease before its effects become 

irreversible. 

Long-standing renal impairment is 

suggested by a history of 

? growth retardation during child- 
hood 

? polyuria and nocturia 
? anorexia, nausea and vomiting 
? itching 
? possible causes of chronic renal 

impairment, such as: 
bladder outflow obstruction 

coronary or peripheral vascular 
disease (suggesting co-existing 
renal atheromatous disease) 

- diabetes 

multiple myeloma. 

Clues to possible causes of acute 

renal failure should be sought, in 

particular recent drug ingestion, infec- 
tions (most topically, food poisoning) 
and exposure to toxins. 
On examination, clues that suggest 

chronic renal failure include scratch 

marks, uraemic pigmentation, brown 

Figure 1. Proportion of diagnostic categories in patients admitted to the Leeds General 

Infirmary with acute renal failure between 1956 and 198812. 

Reproduced from reference 12 with permission of Oxford University Press. 

? Medical ? Surgical ? Obstetric 

Figure 2. Ultrasound of the kidney of a patient with a 6-year history of bladder outflow 

symptoms whose renal impairment had been attributed to diuretics used for treatment of 
cor pulmonale associated with emphysema. He presented as an acute uraemic emer- 

gency with severe acidosis and hyperkalaemia. Following bladder catheterisation, serum 
creatinine stabilised at around 250 pmol/l. Severe parenchymal thinning is shown, 

together with marked hydronephrosis. 
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nail arcs (uncommon), corneal calcifi- 
cation or hypertensive retinopathy 
(though similar retinopathy may 
accompany acute renal failure, eg in 

systemic vasculitis). Hypertension 
without retinopathy may be the cause 
(rare) or effect (common) of renal 

impairment; its presence favours a 

diagnosis of chronic renal failure. 

Large palpable kidneys (? liver) 
suggest polycystic disease. Signs of 

hypovolaemia, in particular hypo- 
tension and a postural drop in blood 

pressure, suggest acute, or acute on 

chronic, renal failure. 
Routine laboratory investigation 

seldom shows whether renal impair- 
ment is acute or chronic. Anaemia 

occurs in both acute and chronic 

renal disease, but a normal haemo- 

globin argues against chronic renal 

failure. Disturbances of calcium and 

phosphate occur rapidly in acute 

renal failure so are seldom of help. 
Evidence of hyperparathyroidism on 
bone radiographs indicates long- 
established renal disease or primary 
hyperparathyroidism. Urinalysis and 
microscopy are particularly useful in 

detecting glomerulonephritis as a 

cause of acute renal failure. 

The most helpful investigation is 

ultrasonography. Loss of renal size 

indicates long-standing renal disease 
but not all renal diseases cause loss of 

renal mass. Increased echogenicity is 

also highly suggestive of chronic 

disease. Renal swelling may occur 

in some acute renal diseases. 

Hydronephrosis is a very sensitive 

sign of obstructive nephropathy; 
parenchymal loss suggests that this is 

long-standing (Fig 2). 
Previous measurements of serum 

creatinine should be obtained from 

hospital notes, including those from 
other hospitals, from laboratory 

Table 1. Further investigations: some common examples. 

Suspected diagnosis Test Confirmatory findings 

Haemolytic uraemic syndrome 

Rapidly progressive nephritis 

Systemic lupus 

Rhabdomyolysis Serum CK 

Renal infarction Serum LDH 

Unexplained CRF (age>40) 
(for myelomatosis) 
Pyonephrosis \ in doubt after 

Obstruction J ultrasound 
Renal arterial disease 

Treatable glomerulonephritis 
or interstitial nephritis 

Full blood count 

ANCA, Anti-GBM 

ANF, Anti-DNA 

Very high level 

Serum electrophoresis 
Urinary light chains 

Retrograde pyelography 
Antegrade pyelography 
Doppler ultrasound 

Angiography 
Renal biopsy 

Fragmented red cells 

Thrombocytopenia 

Contractions: ANCA: anti-neutrophil cytoplasmic antibodies. Anti-GBM: anti-glomeru- 
Iar basement membrane antibodies. ANF: anti-nuclear factor. Anti-DNA: antibodies to 

double stranded DNA. CK: creatinine kinase. LDF1: lactic dehydrogenase. 

records, and from the GP's files. This 

information, particularly when plotted 
graphically, is of great value in 

assessing the time course of renal 

impairment (Fig 3). 

Investigation 

The history and examination, 

urinalysis, microscopy and ultrasound 
should inform the choice of further 

tests (Table 1). 

Reversible causes of acute 
uraemic emergencies 

Obstructive nephropathy 

Delayed diagnosis of obstruction to 
the upper urinary tract is an impor- 
tant avoidable cause of chronic renal 

impairment; the longer obstruction is 
left untreated, the less recovery of 

renal function can be expected after 
relief of obstruction4 (Figs 2 and 3). 
Because patients may tolerate 

bladder outflow symptoms for many 
years, and because obstructive 

nephropathy seldom causes oliguria 
until very late in the course of the 

disease, such patients may present 
with extremely advanced uraemia, 

Figure 3. Serum creatinine, plotted on an inverse reciprocal scale, in the patient whose 
ultrasound scan is shown in Figure 2. Extrapolation of the points obtained by 1994 could 
have shown that the patient was destined to develop end stage renal failure by 1996. 
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sometimes with serum creatinine 

levels in excess of 2000 pmol/l. 

Angiotensin converting enzyme 
(ACE) inhibitor-induced renal 
failure 

ACE inhibitors are an increasingly 
important contributory cause of acute 
renal failure, particularly in the 

elderly. The renal impairment they 
cause in the presence of renal 

vascular disease may be irreversible5. 
Risk factors include: 

? renal artery stenosis (see Fig 4) 
? hypovolaemia an important 

precipitant in the presence of 

otherwise haemodynamically in- 

significant renal artery disease 
? small vessel renal disease 
? concurrent use of non-steroidal 

anti-inflammatory drugs. 

Non-steroidal anti-inflammatory 
drug (NSAID) induced renal failure 
NSAIDs cause a variety of renal 

diseases, including nephrotic syn- 
drome, interstitial nephritis, hypo- 
reninaemic hypoaldosteronism, and 

fluid retention. However their com- 

monest adverse effect on the kidneys 
is inhibition of prostaglandin produc- 
tion in response to reduced perfusion. 
The unopposed renal vasoconstric- 

tion causes renal impairment. 
Situations in which this may occur 
include: 

? concurrent use of ACE inhibitors 

? hypovolaemia (eg after diarrhoea 
and vomiting) 

? pre-existing chronic renal disease 
? acute pyelonephritis6. 

Acute and rapidly progressive 
glomerulonephritis 
These are rare causes of acute 

uraemic emergencies and are 

discussed in an accompanying paper 
by Dr Gill Gaskin. They are important 
because delay in instituting specific 
treatment (eg plasmapheresis, 
cyclophosphamide, and high dose 

corticosteroids) may result in ir- 

reversible loss of renal function, so 

condemning the patient unneces- 

sarily to life-long renal replacement 

therapy, whereas early treatment is 

usually effective (Fig 5). 

Initial management 

Correction of hypovolaemia and 

hypotension are the first priorities. 
This requires replacement of crystal- 
loid, colloid, or blood (depending on, 
among other factors, what has been 
lost), and may also require inotropic 
support. Fluid resuscitation requires 
frequent reassessment of volume 

status, sometimes aided by measure- 
ments of central venous pressure. 
There is no place for fluid challenges 
in an already fluid-overloaded patient 
with oliguria; the frequent result is 

pulmonary oedema. Conversely, 
severe hypovolaemia is often under- 

treated with fluid replacement. 
Serum potassium must be 

measured daily or more often, and 

hyperkalemia treated (with dextrose 

and insulin, salbutamol, correction of 

acidosis, and oral or rectal resonium 

resin) and the myocardium protected 
with intravenous calcium (unless the 

patient is on digoxin); refractory 
hyperkalemia is an indication for 

dialysis. 
Further renal insults must be avoid- 

ed if possible: in particular non- 

steroidal anti-inflammatory drugs 
should be eschewed and aminoglyco- 
sides used only when there is no 

good alternative and with careful 

monitoring of blood levels. The out- 
come is often determined by whether 
or not secondary infection occurs. 

Most importantly, advice from a 

renal unit should always be sought in 
case of doubt. 

Dopamine 

Dopamine increases renal blood flow 
in normal subjects, and acts as a 

Figure 4. Digital subtraction angiogram showing a tight left renal artery stenosis. Renal 

impairment is often undetected in these unilateral lesions since creatinine may remain 
in the normal range after 50% loss of touch. 
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potent diuretic and natriuretic. 

Whether such actions are preserved 
in acute tubular necrosis is uncertain. 

Recently, doubt has been cast on the 

efficacy of renal-dose dopamine in 

human acute renal failure, particu- 
larly because it may cause ischaemia 

of the gut mucosa7. A recent survey 
of the published literature on the use 
of renal dose dopamine revealed a 

paucity of controlled studies. The 

available studies, in the main, failed 

to demonstrate benefit, although 
numbers were small in most of the 

studies. Benefit was claimed for 

dopamine over placebo in one study 
of prophylactic use in liver transplan- 
tation; nine other studies of prophy- 
lactic use were negative. The situation 
was no clearer when dopamine was 
combined with diuretics in estab- 

lished acute renal failure; one small 

study in malaria-induced acute renal 
failure was the only one to show 
benefit8. 

Diuretics 

Loop diuretics have theoretical 

advantages in acute renal failure: by 
inhibiting energy-dependent ion 

exchange in the tubule, they should 

protect against ischaemic damage. 
However, loop diuretics have never 

been shown to accelerate recovery of 

glomerular filtration in human acute 

renal failure. What they do, some- 

times very effectively, is to convert 

renal failure from oliguric to polyuric 
in some patients. This increase in 

urine flow has putative advantages in 
that it makes space for drugs and 
nutrition but no study has demon- 
strated a mortality advantage for 

diuretics in acute renal failure, and a 

recent, randomised comparison of 

frusemide, torasemide, and placebo 
showed a higher incidence of fits in 
the diuretic-treated groups9. 

Dialysis 

The anticipated need for dialysis is 

one of the major reasons for transfer 
of an acute uraemic emergency to a 

renal unit, although the increasing 
availability of continuous haemofiltra- 

tion techniques on intensive care 

units allows avoidance of transfer of 

many patients with multiple organ 
failure. Age per se is no barrier to 

acceptance for dialysis. Indications for 

dialysis include: 

? rapidly rising blood urea 
? hyperkalemia 
? severe acidosis 

? pulmonary oedema 
? pericarditis 
? symptomatic uraemia. 

The impact of late referral 

Numerous studies have shown that 

patients with end-stage renal failure 
who have to begin dialysis as an 

emergency for whatever reason, have 

a poorer prognosis than those in 

whom the need for renal replacement 
therapy has been anticipated and 

planned for10. In some, who present 
as uraemic emergencies without any 
prior history, this is unavoidable. 

However, one of the major reasons 
for emergency dialysis is late referral 

of patients with severe uraemia, often 

despite a well documented history of 

slowly worsening renal function. In 

particular, elderly patients, about 

whose suitability for long-term renal 

replacement therapy there may be 
some doubt, are often referred as 

uraemic emergencies, despite the fact 
that these are the very patients for 
whom earlier referral would allow 

counselling and careful assessment of 
the advantages and disadvantages of 
dialysis. 

Outcome 

The outcome of the acute uraemic 

emergency clearly depends on the 

cause, and on whether renal failure is 

found to be acute or chronic. In acute 

renal failure, recovery of renal func- 
tion is expected in 90% of uncompli- 
cated cases, 40-50% in cases with 

combined renal and respiratory fail- 

ure, and 5-10% in those with multiple 
organ failure. The prognosis for 

recovery of renal function is poorer in 
the elderly, in whom the entity of 

acute irreversible renal failure is 

increasingly recognised11. 

References 

1 Khan IH, Catto GRD, Edward N, Macleod 

AM. Chronic renal failure: factors influ- 

encing nephrology referral. Q J Med 

1994;87:559-64. 
2 Roderick P J, Jones I, Raleigh V S, 

McGeown M, Mallick N. Population need 
for renal replacement therapy in 

Thames region: ethnic dimension. Br 

Med J 1994;309:1111-4. 
3 Feest TG, Round A, Hamad S. Incidence 

of severe acute renal failure in adults: 

results of a community based survey. Br 
Med J 1993;306:481-3. 

4 Sacks SH, Aparicio AJR, Bevan A, Oliver 
DO, Will EJ, Davison AM. Late renal fail- 

ure due to prostatic outflow obstruction: 
a preventable disease. Br Med J 

1989;298:156-9. 

Figure 5. Palpable purpura in a 73-year 
old man who presented as an acute 

uraemic emergency having been admit- 
ted 5 days earlier to a rehabilitation ward 
'off legs'. The rash was present on admis- 
sion, as were haematuria and proteinuria 
on dipstick urinalysis. Serum creatinine 

was 159 pmol/1 on admission, rising to 
743 pmol/l prior to transfer. Renal biopsy 
the morning after transfer showed vasculi- 
tis affecting arterioles and venules. Renal 
function improved, and the rash faded, 
following treatment with methylpred- 
nisolone and cyclophosphamide. 

14 Journal of the Royal College of Physicians of London Vol. 31 No. 1 January/February 1997 



CME Renal disease - I 

5 Devoy MAB, Tomson CRV, Edmunds 
ME, Feehally J, Walls J. Deterioration in 
renal function associated with 

angiotensin converting enzyme 
inhibitor therapy is not always 
reversible. J Intern Med 1992;232: 
493-8. 

6 Atkinson LK, Goodship THJ, Ward MK. 
Acute renal failure associated with 

acute pyelonephritis and consumption 
of non-steroidal anti-inflammatory 
drugs. Br Med J 1986;292:97-8. 

7 Thompson BT, Cockrill BA. Renal-dose 

dopamine: a Siren song? Lancet 1990; 
344:7-8. 

8 Denton MD, Chertow GM, Brady HR. 
Renal-dose' dopamine for the treat- 

ment of acute renal failure: scientific 

rationale, experimental studies and 

clinical trials. Kidney Int 996;49:4-14. 
9 Shilliday JR, Quinn KJ, Koehler W, 

Simpson K, Allison MEM. The role of 

loop diuretics on acute renal failure: a 
double-blind randomised controlled 

trial. J Am Soc Nephrol 1995;6:477 
(abstract). 

10 Burton PR, Walls J. Selection-adjusted 
comparison of life-expectancy of 

patients on continuous ambulatory 
peritoneal dialysis, haemodialysis, and 
renal transplantation. Lancet 1987; 
339:1115-9. 

11 Bhandari S, Turney JH. Survivors of 

acute renal failure who do not recover 

renal function. QJ Med 1996;89:415-21. 
12 Turney JH, Marshall DH, Brownjohn 

AM, Ellis CM, Parsons FM. The evolu- 
tion of acute renal failure, 1956-1988. 

QJ Med 1990;74:83-104. 


