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                    The introduction of the term ‘acute kidney injury’ (AKI) 
along with an international classification scheme,  1   caused 
some initial confusion, but most clinicians and many patients 
now understand that the term ‘injury’ denotes damage to 
the internal workings of the kidney, rather than physical 
trauma. However, of greater concern is the use of the term 
‘nephrotoxic’ to include drugs that are, in most settings, 
nephroprotective. We argue that this imprecise terminology, 
unfortunately adopted by the National Institute for Health 
and Care Excellence (NICE) among others, is potentially 
harmful, and that the terms ‘nephrotoxin’ and ‘nephrotoxic’ 
should not be used to describe haemodynamically mediated 
and fully reversible effects of some drugs on excretory 
function.   
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  Introduction 

 In the last decade there has been increasing awareness that 

patients with ‘acute kidney injury’ (AKI) have a poorer prognosis 

than similar patients without AKI, whether the AKI develops in 

the community  2   or in hospital  3  . This recognition has generated 

guidelines and quality improvement initiatives, including those 

from the National Institute for Health and Care Excellence 

(NICE)  4   and from the Royal College of Physicians  5  . The NICE 

guideline includes angiotensin-converting enzyme inhibitors 

(ACEI) and angiotensin II receptor blockers (ARB) under the 

heading ‘nephrotoxins’,  4   and this terminology has been widely 

adopted and used in local care bundles. These drugs are, however, 

specifically indicated in heart failure,  6   diabetic kidney disease,  7   

and proteinuric kidney disease  8  . These drugs are seldom truly 

nephrotoxic, although their effect on intrarenal haemodynamics 

can cause a reversible reduction in glomerular filtration rate (GFR), 

without structural damage. While this distinction may seem 

semantic, we argue that such lax terminology may have adverse 

effects on immediate and longer-term patient care.  
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  Nephrotoxicity 

 There are, of course, many agents that are truly nephrotoxic. These 

should be used with caution in all patients and only when the risk–

benefit ratio has been established and their use deemed necessary. 

This is especially true for patients who already have chronic kidney 

disease (CKD). Such nephrotoxic agents include aminoglycosides 

(eg gentamicin), iodinated radiocontrast agents, some antiretroviral 

drugs, and some chemotherapeutic agents (eg cisplatin). Beyond 

this group of agents there are those which, while generally well 

tolerated, may cause kidney damage due to unpredictable, 

idiosyncratic reactions. Interstitial nephritis can be caused by many 

antibiotics, by proton pump inhibitors, by aminosalicylates (eg 

mesalazine), and by non-steroidal anti-inflammatory drugs.  

  Haemodynamically mediated changes in GFR 

 The GFR of the normal kidney is usually maintained by 

autoregulation, even when the blood pressure changes. When 

renal perfusion pressure falls, glomerular filtration is regulated by 

prostaglandin-mediated vasodilation of the afferent arteriole and 

angiotensin-mediated vasoconstriction of the efferent arteriole. 

Autoregulation is impaired in CKD and in long-standing hypertension. 

In these conditions, a drop in systemic blood pressure can result in a 

fall in GFR, without any other marker of kidney damage (eg evidence 

of tubular injury).  9,10   A profound and sustained decrease of blood 

pressure beyond the autoregulatory range will cause AKI.  11   Pre-

existing low-flow states, including congestive cardiac failure (CHF), 

increase the risk of normotensive AKI.  12   

 In the setting of reduced renal perfusion (eg bilateral renal artery 

stenosis: severe hypotension; severe intrarenal arteriosclerosis), 

non-steroidal anti-inflammatory drugs (NSAIDs) contribute to a 

fall in GFR by inhibiting vasodilatation of the afferent arteriole, 

and ACEIs and ARBs contribute to a fall in GFR by inhibiting 

vasoconstriction of the efferent arteriole. This is the reason for 

the common practice of suspending NSAIDs, ACEIs and ARBs in 

patients with, or at risk of, AKI. Whereas stopping NSAIDs is nearly 

certainly beneficial in this context, the evidence that stopping 

ACEIs or ARBs prevents AKI is very limited. Some go further and 

believe that their effects on efferent arteriolar tone may even 

improve tubular blood flow and thus limit tubular damage.  13    

  Management of patients on ACEI and ARB at risk of AKI 

 The long-term benefits of ACEIs and ARBs have been proven 

in improving longevity in cardiac failure  6   and preserving renal 
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mortality conferred by ACEI or ARB was actually  greater  among 

those with worsening renal function than in those without,  17   

although no such benefit was seen in heart failure with preserved 

ejection fraction (HFpEF). It is acknowledged that these trials 

recruited patients with ‘stable’ heart failure and extrapolation 

to acute decompensated heart failure is not necessarily possible 

but the common practice of withdrawal of ACEI and ARB in 

response to a rise in serum creatinine concentration  18   might well 

be harmful in this setting. In a large Scottish cohort study, acute 

pulmonary oedema was one of the commonest causes of early 

readmission after an episode of AKI; although no information on 

drug treatment was available in this cohort, it is possible that this 

association was caused by inappropriate withdrawal of ACEI, ARB, 

and diuretics.  19    

  Perioperative use of ACEI/ARB 

 A meta-analysis of randomised and observational studies using 

propensity scoring demonstrated a marginally  higher  rate of AKI in 

patients whose ACEI or ARB were discontinued prior to surgery.  20   

A study of AKI after cardiac surgery showed that continuing ACEI/

ARB prior to cardiac surgery was associated with functional AKI 

(a rise in serum creatinine) but no change in markers of tubular 

injury.  21   Therefore, routine perioperative cessation of ACE/ARB is 

unlikely to be beneficial.   

  The ‘Think Kidneys’ programme 

 The ‘Think Kidneys’ programme ( www.thinkkidneys.nhs.uk ) 

is a national quality improvement programme designed to 

reduce harm from AKI across England. It has provided guidance 

for healthcare practitioners to minimise the incidence of AKI 

and to provide guidance for optimal treatment of AKI, both in 

primary and secondary care. The programme  does not  endorse 

the use of the term ‘nephrotoxic’ for ACEIs or ARBs; it advises 

against the uncritical provision of ‘sick day guidance’; and it 

has provided guidance to primary care on when to restart drugs 

stopped during hospital admissions with AKI. The decision to 

stop these drugs in patients at risk of, or with, AKI should be 

based on an individual assessment of risk and benefit. The 

decision should always be communicated in the summary of 

any in patient stay, enabling GPs to decide if or when to resume 

therapy after discharge. Patients should never be told that they 

have been receiving ‘nephrotoxic’ drugs unless this is actually 

the case. Further research on the optimal approach to drug 

treatment in patients with, or at risk of, AKI is urgently 

needed. ■  
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