
Acute kidney injury (AKI) is a common and increasing problem
globally.1 AKI affects one in six patients admitted to hospital

as an emergency, costing the NHS in England £434–620 million
a year, and the profile of AKI has recently been raised by the launch
of a NICE guideline and supporting educational resources.2 The
term AKI encompasses a spectrum of acute injury from minor
changes in kidney function to the need for renal replacement ther-
apy, reflecting accumulating evidence that even relatively small
rises in serum creatinine are associated with significantly increased
rates of subsequent chronic and end-stage kidney disease and
death.3

Almost two thirds of AKI cases encountered in hospitals are
community acquired4 and up to 30 per cent of AKI cases may be
drug induced, with ACE inhibitors (ACEI)/angiotensin-II receptor
blockers (ARBs), diuretics and NSAIDs being the main culprits in
the community.5 The adverse renal effects of ACEI/ARBs, diuretics
and NSAIDs are mainly mediated by reducing renal perfusion via
different mechanisms (although NSAIDs can also sometimes cause
interstitial nephritis). Diuretics may exacerbate hypovolaemia dur-
ing acute illnesses, causing fever, diarrhoea, vomiting or reduced
fluid intake, while ACEI/ARBs and NSAIDs inhibit the physiological
response to a drop in renal perfusion.6 The combination of all three
drugs together may therefore be particularly risky7 and the term
‘triple whammy’ has been coined to raise awareness of its nephro-
toxic potential. Diuretics, ACEI/ARBs and NSAIDs are among the
most commonly used drugs in primary care and preventing renal
harm from these drugs therefore has the potential to substantially
reduce the burden of AKI. But how can this be achieved?

Reducing the burden
A first option is to identify patients at particular risk of hypovolaemia
and AKI and avoid the use of ACEI/ARBs, diuretics and NSAIDs
altogether. Such patient risk factors include age 65 years or over,
limited access to fluids (eg because of neurological impairment),
diabetes, chronic kidney disease and heart failure. In the case of
NSAIDs, avoidance is often a viable option because alternative
analgesics including regular paracetamol, topical NSAIDs or non-
pharmacological treatments may be equally effective.8 Similarly,
calcium channel blockers may be used instead of ACEI/ARBs or
diuretics in the treatment of primary hypertension.9 However,
ACEI/ARBs have advantages in patients with damaged kidneys
because they reduce proteinuria and progression of renal disease,
and both ACEI/ARBs and diuretics are usually essential in the man-
agement of patients with heart failure. Prescribers therefore face
a clinical dilemma because patients who are at highest risk of AKI
from ACEI/ARBs and diuretics may also obtain the largest benefit
from them. 

A second option for AKI prevention in such vulnerable patients
who rely on NSAIDs, ACEI/ARBs or diuretics is to ensure that renal
function is regularly monitored in primary care. However, AKI typi-
cally develops over the course of days,10 so the key monitoring issue
is for clinicians to be aware of the risk of AKI, to check urea and
electrolytes during intercurrent illness in patients at risk, and to
modify treatment during high-risk periods by stopping NSAIDs or
(if possible) ACEI/ARBs and/or diuretics. 

This alone will not suffice, since not all patients will seek imme-
diate professional advice when they are unwell. There is therefore
a need to increase patients’ (or their carers’) capacity to recognise
high-risk situations, such as diarrhoea or vomiting, flu-like symp-
toms or deteriorating heart failure, and to implement ‘sick day
rules’,1 ie increasing fluid intake, pausing nephrotoxic medication
and seeking professional help early.

Conclusion
Improving patients’ self-management is a challenging and poten-
tially time consuming task, which cannot easily be audited or incen-
tivised, but the above example shows that it can be crucial in
ensuring medication safety, if patients are not to be denied the
benefits of treatment. Educational programmes for prescribers in
primary care have been launched and the current NICE guideline
calls for electronic clinical decision support systems to support
clinical decision-making and prescribing.2 Both are important first
steps to help practitioners recognise high-risk renal prescribing in
primary care, but preventing drug-induced AKI in the community
is likely to require additional support for professionals to empower
their patients.  
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