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Introduction and Aim 
Acute Kidney Injury (AKI) is an important risk factor for inpatient mortality. At Barking, 
Havering and Redbridge University NHS Trust (BHRUT) we investigated whether 
automated AKI alerts could enhance the detection of these higher risk patients and 
improve their care. 

Conclusion 
Automated algorithms and alerts assist the detection of AKI and identifies a group of 
patients who are at high risk of deterioration and death.  This can usually be detected 
early on in the admission.  Systems like ours that issue alerts based on the % change in 
the creatinine from a baseline are effective. 
 

Alerts promote earlier recognition, provide the means to assess the quality of AKI care 
effectively, and provide the information needed to better plan the services needed by 
this high risk group.  
 

Future plans 
These include reviewing the impact of expanding our baseline search period to 12 
months, the introduction of an AKI nurse and a pharmacist’s AKI portal to help them 
review the charts of AKI patients admitted to their wards more effectively.  

Patient Outcomes 
Reviewing results for 25,173 individuals who had inpatient creatinines in 
the four month study period the odds ratio for mortality was x10 (including 
all stages).  However the mean age of patients with AKI was 10 years 
greater and the mean age of patients who died with AKI was 80 years.  
 

Patients with AKI also stayed in hospital on average 10 days longer than 
those without and were more likely to require critical care. 
 

The mortality associated with stage 3 AKI was 35% making this a strong 
predictor of inpatient mortality.  
 
Service delivery Outcomes 
Referrals to Nephrology have increased 15% and are earlier.  Nephrologists are also 
able to use the portal to pre-emptively review results for patients who have not been 
referred.   

We have been able to undertake quality of care audits on all patients with AKI stage 3 
during a six month period (National Kidney Care audit) and do regular ‘real time’ 
snapshot audits for all stages.  This information helps us engage colleagues.  

Dynamic change alerts 
 

Using the first two messages 
which arise from dynamic 
changes in creatinine there were 
122 patients +/- 44 (2 SDs) per 
week identified. The Trust 
admits 700-800 medical 
patients/week.   
 
In 70% of patients the creatinine 
peak occurred  within the first 5 
days suggesting that AKI is 
usually related to the presenting 
complaint. 

Methods 
At BHRUT NHS Trust we designed 3 computer algorithms linked to 3 alert messages. 
Dialysis patients were manually removed from the alert system.  

Figure 1:  Workflow 

 

 

 

 

 

 

 

 

 

 

“Could this patient have Acute Kidney Injury - Stage – 1/2/3*?” 
 - >/=50% increase in creatinine from previous result within 6 months 

* For stage 3 referral to a Nephrologist prompt is included in the message 

“Your patient may have had Acute Kidney Injury” 
- Decrease in creatinine of >33% from previous result (also resets baseline). 

“This patient has an elevated creatinine and may have CKD or AKI” 
- A creatinine of > 120 µmol/L in females or > 150 µmol/L in males (idealised creatinine  in 
line with an eGFR of 45 ml/min/1.73 m2. 
 

Setting the ‘baseline’ 
We also looked at the distributions of prior creatinines for patients admitted to BHRUT in 
the last 6 years to evaluate what baseline search period would give a good balance 
between sensitivity and specificity.   

 

 

 

 

 
 

 

The system was launched live within the Trust on 18th July 2012, after an in house trial, 
and fully automated alerts are reported alongside serum creatinine on adult inpatients. 

We initially used a baseline search period of six months but moved this to twelve months 
(see figure 2), in February 2013 to improve the sensitivity of our alerts and increase the 
proportion of alerts that are based on dynamic changes.  We also built a portal that 
updates at 07:30 daily for Nephrologists to see which patients within the Trust have AKI 
(across both hospital sites). 
 

In the results section we have used data from 17th June to 16th October 2012 to review 
the incidence of AKI, severity and outcomes (NB the baseline search was restricted to six 
months). We have not included in this analysis AKI as diagnosed by a change in creatinine 
by 26.5 or 44 µmmol/l within 48hrs or using urine output criteria.  
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Figure 3: Severity of AKI 

Figure 2: Distribution of prior creatinines for patients admitted to hospital 
 
       Of 3.6 million patients admitted to BHRUT (over last 6 years): 

36% had a creatinine within 3 months of admission 
56% had a creatinine within 6 months of admission 
80% had a creatinine within 12 months of admission 

Using the Clinisys-Winpath 
Pathology Information 
System  we implemented 
these algorithms in an 
innovative way that uses a 
dynamically adjusted 
baseline with subsequent 
blood tests. 

 

Non-dynamic alert 
“This patient has an elevated creatinine and may have CKD or AKI” 

This non specific message initially represented 31% of the alerts when we 
were limiting the baseline search period to 6 months. Only 7% of these 
patients had a creatinine greater than 354 μmol/L of which 90% had CKD. 
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