
FIGURE 2
Acute kidney injury
(AKI) and acute on
chronic kidney
disease (ACKD). 
The graph shows
one patient (in blue)
with AKI and >100%
rise in creatinine
over three days,
and another patient
(in red) with pre-
existing CKD, who
has a superimposed
episode of AKI, 
i.e. ACKD

SPECIAL REPORT
ACUTE KIDNEY INJURY

15-20 mmHg.15 It is this relative or
absolute hypotension that can lead to
a range of tubular injury. 

Traditionally tubular injury has been
divided simplistically into either 
pre-renal AKI (reversible ischaemia 
of tubules) or frank acute tubular
necrosis. However, the kidney shows
various pathologies in AKI, including
tubular injury, tubular obstruction,
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taken into account, AKI has an
independent effect on mortality.10 This
may be because AKI is a pro-inflammatory
state that induces distant organ
dysfunction: so-called organ crosstalk.12

The metabolic work of the kidney
tubule imposes major energy
demands, especially on the proximal
tubule and medullary thick ascending
limb. At the same time the tubule
normally operates under conditions of
borderline oxygen supply, especially in
the outer medulla.13 If the blood supply
to the kidney is compromised, this part
of the kidney can fall off a ‘hypoxic
cliff.’ In our ageing, hypertensive
society, the kidney is used to a blood
pressure in a certain, relatively higher
range.14 In the development of AKI, the
typical patient will suffer a surprisingly
modest fall in blood pressure of about

Box 2

The detection and staging of acute kidney injury in adults, adapted from
the Kidney Disease: Improving Global Outcomes (KDIGO) guideline28

AKI should be diagnosed when any of these criteria are met:
• creatinine rises by ≥26 µmol/L over 48 hours or less
• creatinine is known or presumed to have risen by ≥50% over 7 days or less
• urine output falls to < 0.5 ml/kg/hour for ≥6 hours

AKI is staged when the creatinine has peaked – which may be obvious only in
retrospect. A simplified version of the KDIGO staging is shown below:

Stage
1

2
3

‡ Equivalent to 0.3 mg/dL
* Known or presumed (based on history) to have occurred over 7 days or less

Box 1

Risk factors predisposing to acute kidney injury in the
community, adapted from the NICE guideline on AKI11
•Older age – especially over 65 years
•Chronic kidney disease (CKD)27 – especially CKD stage 4 or
worse (GFR < 30 ml/min/1.73m2)
•Diabetes – a substantial proportion of type 2 diabetes
patients will suffer AKI23

•The deteriorating patient who is ill for any reason
•Hypovolaemia
•Sepsis
•Other organ failure – notably heart and liver failure
•Nephrotoxic medication use in the community within the
past week, especially if hypovolaemic
– ACE inhibitors or angiotensin receptor blockers 
– NSAIDs – prescribed or over the counter
– Hypotensive agents including all diuretics
–  Lithium
•Symptoms or history of urological obstruction, or
conditions that may lead to obstruction
• Limited access to fluid because of neurological or
cognitive impairment or disability
•Previous AKI

tubular cell necrosis, apoptosis, and
inflammation.16,17 Thus acute tubular
necrosis is no longer a useful term. The
pre-renal – tubular cell injury spectrum
is best viewed as just that, a complex
spectrum with a wide range of injury.
This view has been reinforced by the
finding that even small rises in creatinine,
indicating AKI, are independently
associated with increased mortality.7,18,19

CAUSES 
The causes of AKI have traditionally
been divided into pre-renal, intrinsic
renal, and post-renal or obstructive
see figure 1, p23. 

Any cause of hypovolaemia or
reduced effective circulating volume
can inflict ischaemic tubular injury.
These include fluid loss (diarrhoea,
vomiting, etc), and blood loss, and
other causes of hypotension (relative
or absolute, including pump or cardiac
failure). Intrinsic renal causes of AKI
can be thought of as conditions
manifested as direct injury to the
glomerulus, the tubule, the interstitium,
or the vasculature, see figure 1, p23. 

Post-renal AKI refers to any
obstruction within the tubule itself,
ureters, bladder or the bladder
outflow/urethra. Prostatic hyperplasia is
a common cause of the latter form of
obstruction,20 so AKI in any older man
should raise the suspicion of this
condition.  

The clinician should be aware of the
risk factors and conditions that
predispose to the development of
AKI, see box 1, above. Thus a patient

Creatinine rise
Rise ≥ 26 µmol/L‡ within 48 hours or 50-99% rise from baseline
within 7 days* (1.50-1.99 × baseline)
100-199% rise from baseline within 7 days* (2.00-2.99 × baseline)
≥ 200% rise from baseline within 7 days* (≥3.00 × baseline)
or any requirement for renal replacement therapy

‘Patients die from
AKI rather than
with AKI as a
complication of an
underlying illness’

Estimated
glomerular
filtration rate
(eGFR)
ml/min/1.73m2

Note eGFR is
not used for
AKI diagnosis

Creatinine
μmol/L

AKI- > 100% creatinine rise ACKD- > 47% creatinine rise

AKI- eGFR ACKD- eGFR


