Guidelines for the Management of Medicines in patients at risk of developing Acute Kidney Injury (AKI)

When a patient is admitted with AKI, a thorough review of medication is required:
· To eliminate potential cause / risk / contributory factor for AKI
· To avoid inappropriate combinations of medicines in the context of AKI eg ACE inhibitor with NSAID +/- a diuretic
· To reduce adverse events
· To ensure that doses are correct
· To ensure all medicines prescribed are clinically appropriate. 

Patient related risk factors for drug induced nephrotoxicity:
· Hypovolaemic					
· Age > 60 years
· Diabetes
· Heart failure
· Sepsis
· Pre-existing kidney disease
For more information please refer to AKI Risk Assessment Tool

The following guidelines should be available within each Trust to facilitate dose adjustment in kidney failure:
	Group of medicines
	Suggested guidelines

	Antibiotics / Antifungals / Antivirals
	In house guidelines
Renal Drug Handbook
www.medicines.org.uk

	Anti-retrovirals / HAART
	http://hivinsite.ucsf.edu/InSite?page=md-rr-18
Renal Drug Handbook
www.medicines.org.uk

	Chemotherapy
	Local cancer network
BOPA guidelines

	Contrast agents
	In house guidelines for prevention of nephropathy.
In house guidelines to include a statement regarding metformin

	Oral Bowel Cleansing Preparation
	In house guidelines detailing contra-indications, recommendations of preparations and advice on the management and prevention of hypovolaemia

	Mental Health
	The Maudsley Prescribing Guidelines
Renal Drug Handbook
www.medicines.org.uk

	DMARDs
	In house guidelines
Renal Drug Handbook
www.medicines.org.uk

	Low molecular weight heparin
	In house guidelines


High risk medicines and actions

The following list is not exhaustive, remember to consider ALL medicines including any “usual” long term medications.

Remember to check medication history thoroughly and ask about “Over the Counter” preparations, herbal remedies / teas and alternative therapies. Check recreational use of drugs (cocaine, ketamine etc..), these have been implicated in rhabdomyolysis

	
Drug
	Problem
	Action in presence of AKI
	Patient counselling

	ACEi / ARBs
	Altered haemodynamics
 
Hyperkalaemia


	Avoid
	Avoid taking whilst at risk of dehydration. Seek medical advice if more than two days doses are missed.

	Aciclovir 
	Crystal nephropathy
Accumulates in kidney injury

Avoid rapid infusions. Ensure IV is infused over one hour.

	Reduce dose
	Encourage patient to drink plenty. Seek medical advice if at risk of dehydration

	5 –aminosalicylates
	Nephrotoxic – tubular and Glomerular damage.


	Avoid


	Seek medical advice if at risk of dehydration.
See guidance given in local guidelines

	Amphotericin IV – Fungizone®
(See in house anti-fungal guidelines)
	Tubular cell toxicity
Hypokalaemia

Avoid rapid infusion
	Avoid 

Consider Ambisome® preparation
	

	Aliskiren
	Altered haemodynamics

hyperkalaemia

	Avoid
	Avoid taking whilst at risk of dehydration. Seek medical advice if more than two days doses are missed.

	Allopurinol
	Acute interstitial nephritis

Allopurinol and its metabolites accumulate in kidney impairment
	Reduce dose
	

	Anticholinergic side effect of drugs:
· Antihistamines
· Anti-psychotics
· Antispasmodics

	Urinary retention – 

Consider as possible cause of drug induced kidney injury

	Reduce dose 
Avoid XL preparations
	Develop difficulty in passing urine seek medical advice

	Antihypertensives
	Hypotension

May exacerbates hypoperfusion

Longer acting, renally cleared may accumulate in kidney impairment
	Consider withholding 

/

 reduce dose depending on clinical signs
	Avoid taking whilst at risk of dehydration. Seek medical advice if more than two days doses are missed.






	
Drug
	Problem
	Action in presence of AKI
	Patient counselling

	Ayurvedic medicines
	Nephrotoxicity has been reported. 

Some ayurvedic medicines also contain heavy metals
	Avoid

Check drug history thoroughly.
Patients may not consider herbal preparations / teas as medicines
	Seek medical advice if considering alternative medicines for effects on disease, side effects and possible interactions.

	Bisphosphonates IV
	Nephrotoxic –
in high doses and short duration infusions
	Reduce dose and infuse at correct rate
	

	Cat’s Claw 
(See below – Herbal medications)
	Ant-inflammatory properties
Can exacerbate hypotension if taken with antihypertensives
Implicated in AKI
	Avoid

Check drug history thoroughly.
Patients may not consider herbal preparations / teas as medicines
	Seek medical advice if considering alternative medicines for effects on disease, side effects and possible interactions.

	Colchicine
	Diarrhoea / vomiting 
Dehydration
Exacerbating hypoperfusion if also taking a NSAID
	Reduce dose
	Short course of 2 -3 days should be followed. Seek medical advice if diarrhoea and vomiting develops.

	Co-trimoxazole
	Crystal nephropathy
Hyperkalaemia
	Reduce dose

Seek medical advice if patient is fluid restricted and requiring IV infusion preparation
	Encourage patient to drink plenty. Seek medical advice if at risk of dehydration

	Digoxin
	Accumulation 
Aggravates hyperkalaemia
	Reduce dose
Monitor drug level
	May accumulate in acute kidney injury. Seek medical advice if at risk from dehydration

	Diuretics – potassium sparing
	Hyperkalaemia
Hypoperfusion
	Avoid
	Dose reduction may be required.
Seek medical advice if at risk of dehydration

	Diuretics
	Hypoperfusion
	Monitor and adjust dose as necessary
Loop diuretics preferred
	Dose reduction may be required.
Seek medical advice if at risk of dehydration

	Fluconazole 
(See inhouse anti-fungal guidelines)
	Accumulation
	Reduce dose

Check for drug interactions, that may be contributing to AKI (eg combination with statins / amiodarone contributing to rhabdomyolsis)
	

	Gabapentin
	Accumulation in kidney impairment – increase in CNS side effects
	Reduce dose
	

	Ganciclovir IV
(See in house anti-viral guidelines)
	Crystal nephropathy
Accumulates in kidney injury

Avoid rapid infusions. Ensure IV is infused over one hour.

	Reduce dose
	






	
Drug
	Problem
	Action in presence of AKI
	Patient counselling

	Gentamicin (See in house anti-biotic guidelines)
	Tubular cell toxicity
	Reduce dose
Limit duration of therapy
Monitor drug levels and renal function 2 – 3 x week.
	

	Herbal preparations
	Chinese herbal medicines with aristocholic acid implicated in interstitial nephritis

Nephrotoxic effects of herbal medicines may be exacerbated when used with concomitant nephrotoxic medicines
	Avoid

Check drug history thoroughly.
Patients may not consider herbal preparations / teas as medicines
	Seek medical advice if considering alternative medicines for effects on disease, side effects and possible interactions.

	Hypoglycaemic agents
(See also metformin)
	Accumulation leading to hypoglycaemia
	Avoid MR / longer acting agents

Reduce dose

Monitor BMs
	

	Lithium
	Chronic interstitial nephropathy
Kidney impairment exacerbated in volume depletion and in combination with ACE inhibitors / ARB / NSAIDs
	Avoid
Monitor levels
Seek advice for alternative
	Encourage patient to drink plenty. Seek medical advice if at risk of dehydration

	Methotrexate
	Crystal nephropathy
Accumulation increased in side effects
	Avoid
Monitor levels and consider folinic acid rescue
Correct fluid balance 
	May accumulate in kidney injury. Seek medical advice if at risk of dehydration.

	Metformin
	Lactic acidosis

Accumulation
	Avoid
	If acutely unwell and experiencing vomiting stop metformin, check BMs and seek medical advice

	NSAIDs / cox II inhibitors
	Acute interstitial nephritis
Altered haemodynamics
	Avoid
	Avoid taking whilst at risk of dehydration (eg vomiting and diarrhoea)

	Opioid analgesics
	Accumulation of active metabolites – increased CNS side effects
	Avoid XL / SR preparations.

Reduce dose of short acting preparation
	May accumulate in acute kidney injury. Seek advice if at risk of dehydration

	Penicllins
(See in house antibiotic guidelines)
	Acute interstitial nephritis
Glomerulonephritis

Accumulation leading to possible increase in CNS side effects
	Reduce dose
	

	Phenytoin
	Acute interstitial nephritis
	Monitor levels
	

	Pregabalin
	Accumulation leading increase in side effects
	Reduce dose
	




	
Drug
	Problem
	Action in presence of AKI
	Patient counselling

	Tramadol
	Accumulation 
	Reduce dose

Avoid XL preparations
	May accumulate in acute kidney injury. Seek advice if at risk of dehydration

	Teicoplanin
(See in house anti-biotic guidelines)
	Accumulation


	Reduce dose

Monitor levels
	

	Tetracycline
	Acute interstitial nephritis

Accumulation
	Avoid
	

	Trimethoprim
	Acute interstitial nephritis
Hyperkalaemia
Accumulation 
	Reduce dose
	

	Statins
	Rhabdomyolysis
	Avoid  
	Stop if develop unexplained / persistent muscle pain. Seek medical advice

	Valganciclovir 
(See in house anti-viral guidelines)
	Accumulates in kidney injury

	Reduce dose
	

	Vancomycin (See in house antibiotic guidelines)
	Acute interstitial nephritis
Accumulation 
	Reduce dose

Monitor levels
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