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• 75 year old male with diabetes and chronic kidney 
disease is hospitalized with a NSTEMI complicated 
by heart failure.

• Baseline creatinine = 300 µmol/L (eGFR = 17 
mL/min/1.73m2)

• Q1: What is this patients risk of CI-AKI?

• Q2: What is this patient’s safe contrast limit to 
reduce his risk of CI-AKI?

Self-assessment Case Study 1:



• 75 year old male with diabetes and chronic kidney 
disease is hospitalized with a NSTEMI complicated 
by heart failure.

• Baseline creatinine = 300 µmol/L (eGFR = 17 
mL/min/1.73m2)

• Q3: What procedural tactics can be used to reduce 
the volume of contrast used during this case?

Self-assessment Case Study 1:



• 60 year old female with NSTEMI, diabetes with 
eGFR of 50 mL/min/1.73m2 and anemic with 
hemoglobin 98 g/L.

• Risk of CI-AKI is 12% (High Risk)

• Weight is 56kg 

• LVEDP was 9 mmHg during the procedure

• Q4: What is the most effective post-procedure IV 
fluid regimen to prevent CI-AKI?

Self-assessment Case Study 2:



• Q4: What is the most effective post-procedure IV 
fluid regimen to prevent CI-AKI?

A) IV NS 50 mL/hr(1 mL/kg/h) x 4 hours

B) IV NS 100 mL/hr x 4-6 hours

C) IV NS 280 mL/hr (5 mL/kg/h) x 4 hours

D) IV NS 168 mL/hr (3 mL/kg/h) x 6 hours

Self-assessment Case Study 2:



• Q5: When is the recommended time to order a 
serum creatinine post- procedure to identify 
patients with CI-AKI?

A) 24 hours

B) 48-72 hours

C) 7 days

D) 30 days

Self-assessment Case Study 2:



Objectives of the Contrast RISK Project

1. Implement automated CI-AKI and dialysis risk assessment in 
cardiac catheterization / PCI.

2. Provide decision support for CI-AKI prevention, including 
calculation of safe contrast limits and tailored IV fluid orders 
according to LVEDP.

3. Support follow-up of high risk patients.

4. Provide audit and feedback of care and outcomes.

5. Evaluate the overall impact of this initiative in Alberta.



Implications of Contrast-Induced AKI in Alberta
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Incidence of Contrast-Induced AKI in Alberta



Automated 
Identification of 
Patients at High 

Risk of CI-AKI and 
Dialysis

Embedded 
clinical decision 
support on safe 
contrast limits

Tailored 
recommendation 
for prophylactic 

IV fluids

Information and 
follow-up plan 

according to 
patient risk

Computerized Decision Support            Education & Academic Detailing                 Audit & Feedback

Four Components of the Contrast RISK Project



Risk Assessment

Automated Identification 
of Patients at Risk of CI-
AKI and Dialysis

• Accurate and relevant 
information on patient risk

• Validated models for CI-AKI 
and dialysis risk prediction*

• Completed immediate prior 
to cath or PCI in APPROACH

• Primary PCI for STEMI and 
dialysis patients are 
excluded

* Tsai T, et al. Validated contemporary risk model of acute kidney injury in patients 
undergoing percutaneous coronary interventions, JAHA Dec 2014



Risk Assessment
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Embedded clinical 
decision support on 
safe contrast limits

• An additional 45 cc of 
dye increases the risk of 
AKI by 15%

• Reducing volume of 
contrast dye reduce the 
risk of AKI

Safe Contrast Volumes



Embedded 
clinical decision 
support on safe 
contrast limits

• 23% of variation 
in contrast 
volume is 
attributable to 
physicians rather 
than patient 
characteristics

Safe Contrast Volumes
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Safe Contrast Volumes

Slide courtesy of Dr. John Spertus
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Safe Contrast Volumes

Tactics to reduce contrast volume:

● Avoid left ventriculogram
● Use of rotational/biplane angiography
● Consider staging the PCI if contrast limits 
approached
● Diluting the contrast agent
● Use of a smaller syringe if there is no 
assistance device
● Avoiding unnecessary test puffs
● Avoiding intracoronary nitroglycerine 
flush with contrast (or unnecessary ic NTG) 

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjh4eXJ-rfKAhVK22MKHQ20B8AQjRwIBw&url=http://www.spectrumxray.com/contrast-media/ge-nycomed&psig=AFQjCNFrnpUSoGQoxrb7BscOrta_5d_Qyg&ust=1453364391254503
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3. Tailored 
recommendations 
for prophylactic IV 
fluids
• Administering IV fluids 

during and after cardiac 
catheterization 
according to LVEDP and 
weight-based strategy 
reduced the risk of CI-
AKI*

Tailored IV Fluids

* Brar S, et al. Haemodynamic-guided fluid administration for the prevention of CI-AKI:   
the POSEIDON randomised controlled trial, Lancet May 2014



3. Tailored 
recommendations 
for prophylactic IV 
fluids
• Administering IV fluids 

during and after cardiac 
catheterization 
according to LVEDP and 
weight-based strategy 
reduced the risk of CI-
AKI*

Tailored IV Fluids

* Brar S, et al. Haemodynamic-guided fluid administration for the prevention of CI-AKI:   
the POSEIDON randomised controlled trial, Lancet May 2014
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Information and follow-up plan for patients at 
increased CI-AKI risk 

• Instructions for patients to ensure adequate hydration

• Follow up laboratory test order / requisition for serum 
creatinine and electrolytes at 48-72 hours after procedure

• Link to Alberta Chronic Kidney Disease clinical pathway for 
follow-up of patients with persistent reduction in kidney 
function

Follow-up & Monitoring 



Follow-up & Monitoring 



Follow-up & Monitoring 



Automated 
Identification of 
Patients at High 

Risk of CI-AKI and 
Dialysis

Embedded 
clinical decision 
support on safe 
contrast limits

Tailored 
recommendation 
for prophylactic 

IV fluids

Information and 
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Electronic Decision Support Tool 
Integration with the Time and Place of 

Decision Making 



Physician Clusters Stepped In Over Time 
 

Cluster 1 

Cluster 2 

Cluster 3 

Cluster 4 

Cluster 5 

Cluster 6 

Cluster 7 

Cluster 8 

Cluster 9 

Time (each box represents 40 days) 

Pre-intervention period with 

a baseline measurement 

Intervention period with measurements every 40 

days 



Audit and Feedback Report

Report process measures and 
outcomes to physicians and 
catheterization lab for patients 
at risk of CI-AKI:

● Contrast volume

● IV fluid use

● AKI incidence



• 75 year old male with diabetes and chronic kidney 
disease is hospitalized with a NSTEMI complicated 
by heart failure.

• Baseline creatinine = 300 µmol/L (eGFR = 17 
mL/min/1.73m2)

• Q1: What is this patients risk of CI-AKI?

• Q2: What is this patient’s safe contrast limit to 
reduce his risk of CI-AKI?

Self-assessment Case Study 1:



• This patient’s estimated risk of AKI is 28%
(High Risk).

• Completing the case within this patient’s safe 
contrast limit of 52 cc will reduce this patients risk 
of AKI by 15%.

Self-assessment Case Study 1:



• 75 year old male with diabetes and chronic kidney 
disease is hospitalized with a NSTEMI complicated by 
heart failure.

• Baseline creatinine = 300 µmol/L (eGFR = 17 
mL/min/1.73m2)

• CI-AKI risk 28%

• Safe contrast limit 52cc

• Q3: What procedural tactics can be used to reduce the 
volume of contrast used during this case?

Self-assessment Case Study 1:



• Biplane or rotational angiography conducted

• LV angiogram was not conducted (hypokinetic 
anterior wall was identified by echocardiogram)

• Staged PCI of non-culprit lesion performed

• Unnecessary contrast puffs and flushes avoided

• Diluted the contrast agent

Self-assessment Case Study 1:



• 60 year old female with NSTEMI, diabetes with 
eGFR of 50 mL/min/1.73m2 and anemic with 
hemoglobin 98 g/L.

• Risk of CI-AKI is 12% (High Risk)

• Weight is 56kg 

• LVEDP was 9 mmHg during the procedure

• Q4: What is the most effective post-procedure IV 
fluid regimen to prevent CI-AKI?

Self-assessment Case Study 2:



• Q4: What is the most effective post-procedure IV 
fluid regimen to prevent CI-AKI?

A) IV NS 50 mL/hr(1 mL/kg/h) x 4 hours

B) IV NS 100 mL/hr x 4-6 hours

C) IV NS 280 mL/hr (5 mL/kg/h) x 4 hours

D) IV NS 168 mL/hr (3 mL/kg/h) x 6 hours

Self-assessment Case Study 2:



• Q4: What is the most effective post-procedure IV 
fluid regimen to prevent CI-AKI?

A) IV NS 50 mL/hr(1 mL/kg/h) x 4 hours

B) IV NS 100 mL/hr x 4-6 hours

C) IV NS 280 mL/hr (5 mL/kg/h) x 4 hours

D) IV NS 168 mL/hr (3 mL/kg/h) x 6 hours

Self-assessment Case Study 2:



• Q5: When is the recommended time to order a 
serum creatinine post- procedure to identify 
patients with CI-AKI?

A) 24 hours

B) 48-72 hours

C) 7 days

D) 30 days

Self-assessment Case Study 2:



• Q5: When is the recommended time to order a 
serum creatinine post- procedure to identify 
patients with CI-AKI?

A) 24 hours

B) 48-72 hours

C) 7 days

D) 30 days

Self-assessment Case Study 2:
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Contact us:

Need Help after today?
• Pantea Amin Javaheri  Project Coordinator:

Pantea.Javaheri@ucalgary.ca or 403-210-6267

Do you have any questions or comments?
• If you have questions or comments regarding 

APPROACH, please email them at 
support@approach.org and in the subject line put: AHS 
QA for AKI

mailto:Pantea.Javaheri@ucalgary.ca
mailto:upport@approach.org

