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Overview: 

• AKI key messages in 
adults 

• Local stats 

• Role of Pharmacy 

• AKI initiatives 



Introduction 

• Acute Kidney Injury (AKI) is extremely 
common  

• Prevention, supportive therapy & renal 
replacement therapy (RRT) are the only 

management options 



What is AKI? 

Historically: 
 

– Acute renal failure = considered final stage of a single-
organ reversible problem in previously healthy 
persons that can be supported by RRT.   

 
 Termed no longer used 

 
AKI has evolved from a single-organ problem to a 
systemic disease which is associated with short 

and long-term patient and kidney outcomes 



What is AKI? 

• An abrupt decline in renal function over 

hours or days 

 

• Defined by: 

an acute rise in serum creatinine  

AND / OR 

a reduction in urine output 

 



RIFLE 
(2002) 

AKIN 
(2004) 

KDIGO 2012 

How is AKI Classified? 



AKI:  KDIGO 2012 

Stage Serum Creatinine (Cr) Increase 

 

Urine Output (UO) 

 

1 1.5-1.9x baseline OR 

≥26.5μmol/L 

<0.5ml/kg/hr for  

6-12hrs 

2 2.0-2.9x baseline 
<0.5ml/kg/hr for 

≥12hrs 

3 

3.0x baseline OR  

Rise ≥353.6μmol/L OR 

Initiation of Renal Replacement 

Therapy OR, in patients <18yrs 

old, decrease in eGFR to 

<35ml/min per 1.73m3 

<0.3ml/kg/hr for 

>12hrs  

OR Anuria for 

≥12hrs 





• Associated 100,000 deaths per year 
 

• One in five emergency admissions to 
hospital  
 

• 60% start in the community 
 

• 30% AKI cases are PREVENTABLE 
 

• Cost: £1.01 Billion per year! 

So what’s the big deal with AKI?… 



AKI and Chronic Kidney Disease (CKD):  
‘Inter-connected Syndrome’ 



Causes of AKI 





Causes of AKI in Critically Ill 



Barnsley AKI Stats 



Barnsley AKI Stats 





Barnsley AKI Stats 



Barnsley AKI Stats 





Case 

• 82yr old man presented acute confusion and lethargic 
7 day history of diarrhoea 

• PMHx: Type II DM, HTN, COPD 

• DHx: Furosemide, Co-Codamol, Amlodipine, 
Clopidogrel, Doxazosin, Metformin, Pioglitazone, 
Ramipril, Ranitidine, Simvastatin 

 

What AKI Risk Factors does this 
patient have? 



AKI Prevention: Risk Assessment 

Case: 
Patient here 

would be 
deemed high 
risk for fluid 

and AKI issues 
 



How to recognise those at risk in 

Primary Care? 

Individual 

consultation 
Systemic 

search of GP 

practice IT 

systems 

Identify repeat 

prescriptions for 

target 

medications 



• Barnsley ED: (28/7/16) 

– Creatinine 437μmol/L 

– Baseline 109μmol/L 

– Admitted to AMU for IV fluid and antibiotics 

 

Case 

AKI-3 

What else could be done? 



AKI Prevention 

• Fluid Therapy 

• Medicines Review  

• Contrast-prophylaxis 

 
Remember: up to 30% AKI cases preventable! 





Crystalloids 

Crystalloids Na+ K+ HCO3- Cl- Ca+ Other Osmolality 

0.9% Saline 154 0 0 154 0 0 310 

5% Dextrose 0 0 0 0 0 50g/L dextrose 250 

Plasmalyte-148 140 5 
Acetate 

Gluconate 
98 0 

27mmol/L acetate 
23 mmol/L gluconate  

Mg2+ 1.5 
295 

Hartmans 131 5 Lactate 111 2 29mmol/L Lactate 280 

0.45% Saline 77 0 0 77 0 0 154 

4% Dextrose / 
0.18% Saline 

30 0 0 30 0 40g/L dextrose 262 

Values:  mmol/L 



Chloride (Cl-) 

• Chloride termed the ‘Cinderella’ electrolyte 
• Major strong anion in plasma 
• Normal range 97-107 mmol/L,  Daily requirement 150mmol/day 

 
• Hyperchloraemia results in: 

– Metabolic acidosis  
– Renal dysfunction (AKI) 
– Increased mortality 
– Coagulation disturbances 
– Splanchnic ischaemia 
– Pro-inflammatory state 

 
• Choice of IV fluids greatly influences development of 

hyperchloraemia 



SALT-EM.  NEJM 2018 
 

• Non-critically ill adult patients compared balanced 
solution (mainly hartmans) to normal saline  

• Single-centre randomised cross-over trial, USA.  13,347 patients 

 

• Balanced-crystalloids significantly lower 
incidence of Major Adverse Kidney Events 
within 30 days (MAKE 30)  

• (4.7% vs. 5.6%; adjusted odds ratio, 0.82; 95% CI, 0.70 to 0.95; P = 0.01). 
Number needed to treat 111  

 

 



SMART 2018.  NEJM 2018 

Trial: 

•  RCT.  USA.  5 ICU’s.  15,802 critically ill patients 
randomised 

• MAKE 30 – significantly greater in saline group  

• Large and strong methodological study adds 
further doubt to the safety of normal saline use in 
critically ill patients.   

• Plasmalyte / Hartmans 1st choice! 

 



Evidence: Colloids 

• Starches: 
– CHEST 2012 – compare 6% HES vs 0.9% Saline for fluid 

resuscitation. Starch-based fluids NO mortality benefit and 
lead to increased renal dysfunction requiring renal 
replacement therapy.  

 

– 6S trial 2012– patients with severe sepsis assigned to fluid 
resuscitation with HES 130/0.42 had an increased risk of 
death at day 90 and were more likely to require renal-
replacement therapy, as compared with those receiving 
Ringer's acetate 

 

• Gelatins:  no major studies done.  More expensive / 
anaphylactic than crystalloid.  Unclear future roles?  



Medicines REVIEW 

• Any drug that can affect kidney directly or 
alter perfusion needs review 

• Simply adjusting, stopping certain drugs 
may prevent AKI!   

• Only 60% of patients have their medicines 
review within 24h of AKI alert on audit! 

 



‘Sick Day Rules’ 



‘Sick Day Rules’ 



Community 

• People who are at risk of AKI - made aware of causes 
 

• Educate patients regarding hydration and advice on 
sick day rules during acute episodes of illness 
 

• Consider temporarily stopping ACEI , ARBs, metformin, 
diuretics or NSAIDs when patients have diarrhoea, 
vomiting or sepsis 
 

• Communicate effectively about changes in medicines 
(or not) 
 
 



GP-based team role & AKI 

• Monitor the use of medicines (and combinations) that are 
potentially nephrotoxic eg, ACEi/ARB with an NSAID and 
spironolactone 

• Monitor GFR at least annually in people prescribed drugs 
known to be nephrotoxic for example calcineurin inhibitors (eg, 
ciclosporin, tacrolimus), lithium and NSAIDs 

• Monitor renal function one week after introducing ACEI, ARB 
and spironolactone and in patients with CKD: trimethoprim 
and loop diuretics 

• Post AKI Reviews:  no consensus on follow-up -> 1month 
compromise 
 



Contrast-Induced 
AKI Prophylaxis: 



• Compared no CI-AKI prophylaxis to intravenous 0.9% saline in 
high risk AKI patients  
 

5.5% had complications in IV hydration group, such as 
symptomatic heart failure (4.0%), hyponatraemia (0.3%) and 

arrhythmias (1.2%) 
 
Not receiving prophylaxis was non-inferior and cost saving in 

preventing CI-AKI compared with IV hydration 
 

• NICE – not recommend IV prophylaxis in everyone! 
 

 

Nijssen Lancet 2017 



 

• Fluid Balance Monitoring 
– Urine output parameters 

– Why accurate fluid balance monitoring is so 
important! 

 

• AKI e-Alerts 
– Response to NHS England 2014 alert 

– Rise in serum creatinine relative to baseline 

AKI Diagnosis 



Identifying AKI from  
Urine Output 

Low Urine output per AKI criteria requires medical 
escalation 

– Stage 1:  <0.5ml/kg/hr for 6hr 

– Stage 2: <0.5ml/kg/hr for 12hr 

– Stage 3:  <0.3ml/kg/hr for 24hr or anuria 12hr 

 

• Urine output may be an early indicator of a problem, 
therefore always ensure that it is monitored as 
accurately as feasible  





AKI Stage 
1, 2 or 3 

Action 
Message 

ICE:  AKI e-alert 



https://www.england.nhs.uk/wp-content/uploads/2014/06/psa-aki-alg.pdf 

Algorithm Key Points 
 

Creatinine Measured (C1) 
 

C1 compared to previous results on 
ICE to determine baseline change 

 
If previous result within 0-365 days 

• Within 0-7days = Lowest creatinine 
value used for baseline 

• Within 8-365days = Median 
creatinine used for baseline  

 
Ratio of creatinine (C1:reference) rise 

then assessed for AKI Stage 
 

If NO previous result within 365 days 
but C1 is greater than reference index 

for population then flagged ?AKI or 
CKD.  Repeat sample suggested 

 



Case: AKI Recognition / Monitoring 

Cr 

AKI 



Fluid Balance Charts 



AKI Management  

• STOP-AKI 

• AKI Bundles 

• AKI Complications 

• Renal Replacement Therapy (RRT) 



STOP-AKI 
 

S -  Sepsis   

T -  Toxins 

O -  Optimise BP 

P -  Prevent Harm 
 



AKI Bundles: 

• Growing evidence of benefit when used with e-
alerts 

• Traditional designs associated with poor uptake in 
UK (only 22% uptake in one study at best)  

• Need to design ways to improve / adapt how 
bundles are used everyday -> change behaviour 

 

 





AKI: Complications 

• Severe Hyperkalaemia 
(K+>6.5mmol/L) 

• Acidosis (pH <7.2, HCO3 <15mmol/L) 

• Uraemic complications 
(encephalopathy, pericarditis) 

• Pulmonary Oedema / Overload 

 

• Other Electrolyte Issues 

• RRT may be needed to resolve! 



Potassium Maintenance / 
Replacement  

• Assess current fluid balance 
booklet.  What previously 

had?  What are the patients 
most recent U&Es? 

• Always check concurrent 
drug kardex (?concurrent 

oral replacement e.g. 
SandoK) 

• NO FASTER than 10mmol/hr 
• E.g. 20mmol/L over 2hrs, 

40mmol/L over 4hrs MAX 
• ALWAYS DELIVER via a FLUID 

PUMP 
• If in maintenance fluid 
(0.18% saline / 4% glucose):  

GIVE NO FASTER THAN 
100ml/hr 

• Seek help early if problems 
or if you are unsure! 

• If hyperkalaemia identified 
intervene quickly 





Renal Replacement Therapy 



Medication Dosing 
whilst on CRRT 

• Pharmacokinetics of drugs in critically ill requiring CRRT 
complex 

• Disease state: increase Vd, extend drug half-life, alter 
protein binding capacity 

• Difficult to make generalised dosing recommendations 

• Mechanical process may affect drug clearance 

• Modern CRRT result in Creatinine clearance 25-50ml/min 

• Fluconazole (high clearance on CRRT), Vancomycin (narrow 
therapeutic window) closer monitoring 



Case:  Discharge & Follow-up 

Perfect Discharge D1! 



Local Initiatives 
• Hospital: 

– e-alerts, AKI Bundle -> real-time review  
– Fluid Management Vital Pac 
– Dashboards 
– Education / Training 
– Special: Obstetrics / Paediatrics 
– Renal Registry reporting 

 
• Community: 

– e-Alerts 
– Education 
– AKI Working Group (target high risk populations) 
– GP Guidance Pathway / Post-AKI Care 



CCG Pharmacy AKI workstream 

• Targeted Patient Reviews: 

– CKD4 or CKD3 & proteinuria 

– History of AKI 

– Episode of AKI as an inpatient 

 

• Prompt Medicines review / follow-up 

• Sick-Day Rules advice 



Summary: AKI 

• Primary Care 

– Simple advice = prevent significant 
harm! 

– Medication review  

– Targeting high risk patients 

• Secondary Care 

– Prevention, early recognition, 
escalation and intervention will save 
lives! 

– AKI Bundle, AKI e-alerts 

– Sick-Day Rules 

– Fluid Management  



Any Questions? 




