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Box 2

Classification of acute kidney injury (AKI)

Classification of AKI

Pre-renal AKI
Abnormal perfusion to 
a structurally normal kidney

Renal AKI
Injury to nephrons 
(glomeruli and/or tubules), 
known as intrinsic renal disease

Post-renal AKI
Obstruction to urinary flow

serum creatinine e.g. nephrotoxicity
from a newly introduced drug or
urological symptoms (hesitancy, poor
stream, frequency) that indicate
superimposed bladder outlet
obstruction. AKI may be present in
individuals who develop a rash after
drug exposure e.g. antibiotics (penicillin
and its derivatives, cephalosporins) or
proton pump inhibitors.12 

COMMON CAUSES 
AKI can result from abnormal perfusion
to a structurally normal kidney (pre-renal
AKI), injury to the nephrons (renal AKI)
or obstruction to urinary flow (post-
renal AKI). Common causes of AKI are
shown in box 2, below.

Restoring fluid volume to optimal
levels may reverse pre-renal AKI.
However, prolonged pre-renal AKI can
lead to kidney cell damage known as
acute tubular necrosis (ATN) which is
not fluid volume responsive. Recovery
may be slow and the patient’s renal
function may not recover to its previous
baseline. 

AKI due to acute glomerular disease is
far less common than pre-renal AKI in
the community.

If the patient has a fever, rash, joint
pains or pulmonary infiltrates on chest
X-ray a less common aetiology for AKI
should be considered. Proteinuria
and/or haematuria on urine dipstick may
indicate an underlying glomerular
disease.

DIAGNOSIS 
If an unexpected rise in serum creatinine
is observed, a careful assessment of the
patient’s history should be carried out to
establish if any of the more common AKI
risk factors are present (see box 1, below).
This should be accompanied by a
thorough clinical examination, a review
of prescribed medication and baseline
renal function (where known). 

AKI might be suspected where there
is reduced fluid intake and/or increased
fluid losses, worsening urinary tract
symptoms and recent drug ingestion. 

The presence of other clinical features
such as fever, rash, joint pains,
haemoptysis and non-specific malaise

may indicate AKI secondary to a
systemic disease. 

Clinical examination includes
assessment of fluid volume status, which
is guided by clinical signs including heart
rate, blood pressure, jugular venous
pressure, peripheral perfusion (capillary
refill time), skin turgor and mucous
membranes. It is important to
remember that postural changes in
pulse and blood pressure are more
sensitive indicators of hypovolaemiathan
supine observations. 

Patients with heart or liver failure are
at particular risk of AKI especially 
when the underlying disease becomes
decompensated. Of note, the presence
of fluid overload (peripheral oedema or
ascites) does not prevent AKI developing. 

A urine dipstick test for blood, protein,
leucocytes, nitrites and glucose is helpful
if AKI is suspected or detected.
Proteinuria and haematuria (2+ to 4+)
on urinalysis raises the possibility that an
acute glomerulonephritis is causing AKI
and this indicates the need for more
urgent referral to hospital.11

A high specific gravity (> 1.020)
suggests fluid volume depletion and
increased oral fluid intake may be
needed.

‘Patients with heart
or liver failure 
are at particular risk
of AKI especially
when the underlying
disease becomes
decompensated’

Box 1

Risk factors for acute kidney injury (AKI)

•Past history of CKD (adults with eGFR
< 60 ml/min/1.73 m2)
•Older age ( ≥65 years old)
•Sepsis
•Comorbidities such as diabetes, heart
failure, liver disease
•Past history of AKI
•Hypovolaemia
•Drugs e.g. NSAIDs, ACE inhibitors,
ARBs, diuretics especially if
hypovolaemic
•Use of iodine-based contrast media
within the past week 
•Symptoms or history of urological
obstruction 
•Neurological or cognitive impairment
or disability, which may limit access to
fluids
•Deteriorating early warning scores 
(in hospital patients)

Common causes

Hypovolaemia
•Vomiting and diarrhoea
•Dehydration
•Blood loss
Hypotension
•Sepsis
•Cardiac failure
•Liver failure
•Medication

Prolonged pre-renal AKI insults
•Acute tubular necrosis (ATN) due to:
—Prolonged pre-renal AKI
—Drugs/toxins
•Rapidly progressive glomerulonephritis
(e.g. post-infectious or associated with
ANCA-vasculitis)
•Allergic interstitial nephritis:
— Drug-induced (commonly antibiotics)
—Infection-associated
•Vascular damage 
e.g. malignant hypertension

Obstruction
•Ureteric stones
•Pelvic malignancy 
•Prostate hypertrophy


