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Introduction

In most acute coronary syndrome (ACS) patients, the presence of chronic 
kidney disease (CKD) per se should not be regarded as a contraindication to 
cardiac catheterization. All patients presenting with ACS should be considered 
for cardiac catheterization after appropriate clinical risk stratification that takes 
into account the degree of renal dysfunction, associated co-morbidities and 
other contraindications (see below). The majority of high and intermediate 
risk non-ST elevation ACS (NSTEACS) and ST elevation myocardial infarction 
(STEMI) patients should be referred for cardiac catheterization unless there are 
significant associated co-morbidities. In ACS patients who stabilize with initial 
medical management, non-invasive risk stratification may be considered in 
patients at very high risk of frank renal failure following x-ray contrast exposure.

Contraindications to Cardiac Catheterization

•	 Terminal illness with less than 1 year life expectancy

•	 Significant dementia

•	 Severe frailty limiting mobility and self care

•	 Patient unwilling to undergo invasive assessment

•	 Ineligible for revascularization, e.g. unable to take dual antiplatelet 
therapy and not a candidate for coronary artery bypass grafting

Note  
This protocol is intended to serve as a guide and cannot replace clinical 
judgment. The recommendations may be inappropriate for specific clinical 
situations. When in doubt,  please consult a cardiologist.



Provincial Protocol • Acute Coronary Syndrome (ACS) Patients  
with Chronic Kidney Disease being considered for Cardiac Catheterization2

Assessing kidney function  
before cardiac catheterization

Kidney function should be assessed by checking serum creatinine/eGFR in 
patients with ACS prior to referral for cardiac catheterization unless referral is on 
an emergent basis, e.g. STEMI undergoing primary/rescue PCI or very high risk 
NSTEACS. 

Stages of Kidney Disease

Glomerular Filtration Rate (GFR) Categories
(mL/min/1.73m2)

Categories Description eGFR Range

G1 Normal or high Greater than or equal to 90

G2 Mildly decreased 60-89

G3a Mild to moderately decreased 45-59

G3b Moderately to severely decreased 30-44

G4 Severely decreased 15-29 

G5 Kidney failure Less than 15

Note  
eGFR is now available as a request test in all labs throughout Nova Scotia.

eGFR Calculator (IDMS traceable MDRD SI units) is available on this website: 
http://nkdep.nih.gov/lab-evaluation/gfr-calculators/adults-SI-units.asp

Reference: Stevens PE, Levin A. Evaluation and management of chronic kidney disease: synopsis 
of the kidney disease: improving global outcomes 2012 clinical practice guideline. Annals Int Med. 
2013; 158(11):825-832.

http://nkdep.nih.gov/lab-evaluation/gfr-calculators/adults-SI-units.asp
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Assessing risk of acute kidney injury  
before referral for cardiac catheterization 

The risk of renal failure following cardiac catheterization in ACS patients relates 
to a number of factors including patient age, presence of pre-existing kidney 
disease, concomitant medications, hemodynamic status, and volume of x-ray 
contrast administered. The Mehran risk prediction tool (see Appendix A) can be 
used to facilitate discussion with ACS patients regarding the risk of acute kidney 
injury and dialysis following contrast exposure. eGFR categories with risks and 
precautions are outlined below. 

eGFR value  
(mL/min/1.73m2)

Risk of acute 
kidney injury

Precautions

eGFR greater than  
or equal to 60

Low risk None

eGFR 30-59 Moderate risk •	 adequate hydration
•	 withhold nephrotoxic medications
•	 withhold metformin* 
•	 control type and volume of contrast 

agent 

eGFR less than 30 High risk If there is uncertainty about the benefit 
of cardiac catheterization outweighing 
the risk of further kidney injury, the 
Referring Physician should contact 
the Cardiology Bed Manager or Triage 
Cardiologist at the Halifax Infirmary 
(902-473-2220).

If a decision is made to proceed with 
cardiac catheterization, ensure: 

•	 adequate hydration
•	 withhold nephrotoxic medications
•	 withhold metformin* 
•	 control type and volume of contrast 

agent. 

Consider Nephrology consultation  
at the same time as referral for cardiac 
catheterization.

* Metformin is not a nephrotoxic drug but increases the risk of lactic acidosis in patients with 
renal impairment. 
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Precautions  
before cardiac catheterization for ACS patients  
at moderate to high risk of acute kidney injury

moderate risk = eGFR 30-59 mL/min/1.73m2

high risk = eGFR < 30 mL/min/1.73m2

Reassess serum creatinine/eGFR within 24 hours prior to cardiac catheterization 
if patient is clinically unstable, is receiving furosemide or has been noted to have 
new and/or worsening kidney dysfunction

Withhold the following medications if clinical circumstances permit:

•	 metformin, ACE inhibitors, angiotensin receptor antagonist, loop diuretics,* 

non-steroidal anti-inflammatory agents (preferably stop at least 24 hours 
before contrast exposure)

•	 amphotericin, aminoglycosides, vancomycin (preferably stop at least 
48 hours before contrast exposure)

Ensure optimal pre and post-procedure hydration:

•	 the referring Physician should initiate intravenous hydration preferably 
commencing at least 12 hours prior to cardiac catheterization and 
continuing for up to 12 hours after contrast administration  
(0.9% NaCl at 1 mL/kg/hr)**

•	 if 12 hours of pre-procedure hydration has not been administered, same-
day fluid loading with 0.9% NaCl at 3 mL/kg/hr for one hour before 
the procedure followed by 1 mL/kg/hr 6 hours after the procedure is a 
reasonable alternative**

•	 depending on the patient’s weight, at least 300-500 mL of 0.9% NaCl 
should be given prior to contrast administration**

*  In patients with heart failure or poor left ventricular function (ejection fraction <35%), the 
responsible physician should carefully consider the risks and benefits of withholding loop 
diuretic therapy

**  Use caution in hydrating patients with heart failure or poor left ventricular function (ejection 
fraction <35%)
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Contrast media considerations

•	 low/iso-osmolar non-ionic contrast media are associated with a lower risk 
of acute kidney injury***

•	 the lowest possible volume and concentration of contrast should be used 
without compromising image quality; if necessary dilution of contrast with 
normal saline and/or rotational angiography can be considered

•	 if possible, avoid repeat contrast exposure within 48 hours of initial 
administration

Acetylcysteine (Mucomyst)

•	 although in widespread use, clinical trials have been inconsistent and 
recent meta-analyses1,2 suggests no significant benefit of acetylcysteine 
in prevention of contrast nephropathy; routine use of acetylcysteine is 
therefore not recommended

Reassessment of renal status and restarting any withheld medications

•	 serum creatinine/eGFR should be checked 48-72 hours following contrast 
exposure to ensure renal function has remained stable from baseline  
(see Appendix B.)

•	 the decision to restart any withheld medications should be at the 
discretion of the responsible physician and based upon the serum 
creatinine/eGFR 48-72 hours following contrast exposure 

Communication

•	 a detailed discharge report from the responsible physician should be sent 
back to the referring facility following cardiac catheterization containing 
details of the catheterization findings and explicit recommendations about 
when serum creatinine/eGFR are to be checked

•	 it should generally be the responsibility of the discharging physician 
to ensure that a plan is in place for interpreting post discharge serum 
creatinine/eGFR results and communicating with patients about 
medication recommencement

***  The current preferred contrast agent in the Halifax Infirmary cardiac catheterization 
laboratory is iopamidol (Isovue 370) which is a low-osmolar non-ionic agent

1  Bagshaw SM, McAlister FA, Manns BJ, et al. Acetylcyseine in the prevention of contrast-
induced nephropathy: a case study of the pitfalls in the evolution of evidence. Arch Intern 
Med. 2006; 166:161-6.

2  Sun Z, Fu Q, Cao L, Jin W, Cheng L, et al. Intravenous N-Acetylcysteine for Prevention of 
Contrast-Induced Nephropathy: A Meta-Analysis of Randomized, Controlled Trials. PLoS ONE. 
2013; 8(1): e55124. doi:10.1371/journal.pone.0055124
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Appendix A: Mehran Risk Score

Mehran Risk Score 

Risk Factor Integer Score
Hypotension* 5

Intra Aortic Balloon Pump 5

Congestive Heart Failure** 5

Age > 75 4

Anemia*** 3

Diabetes 3

Contrast media volume
(typical contrast volume 50-100 ml for diagnostic 
angiography only and 150-200 ml for PCI)

1 for each 100 mL

Serum Creatinine > 1.5 mg/dl (133 umol/L) 4

OR

eGFR < 60 mL/min/1.73 m2 2 for 40-60 mL/min/1.73 m2

4 for 20-40 mL/min/1.73 m2 
6 for < 20 mL/min/1.73 m2

Interpretation of Mehran Risk Score

Risk Score Risk of Dialysis
≤ 5 0.04%

6 to 10 0.12%

11-16 1.09%

≥ 16 12.6%

Note
A contrast nephropathy risk calculator based on the Mehran risk score is 
available as an APP on iTunes: https://itunes.apple.com/ca/app/contrast-
nephropathy-risk/id672609862?mt=8

*  Hypotension = systolic blood pressure <80 mm Hg for at least 1 h requiring inotropic support 
with medications or intra-aortic balloon pump (IABP) within 24 h periprocedurally. 

** Congestive Heart failure = class III/IV by NYHA classification and/or history of pulmonary 
edema. 

*** Anemia = baseline hematocrit value <0.39 for men and <0.36 for women.  
 

Reference: Mehran R, Aymong, ED, Nikolsky E, et al. A Simple Risk Score for Prediction of Contrast-
Induced Nephropathy After Percutaneous Coronary Intervention Development and Initial Validation.  
J Am Coll Cardiol. 2004; 44:1393-9.
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Examples
Below are two examples showing how to calculate risk factors.  
Case #1 is a NSTEMI patient , Case #2 is a STEMI patient.

Mehran Risk Score CASE  #1

Risk Factor Integer Score NSTEMI patient Patient’s 
score

Hypotension* 5

Intra Aortic Balloon Pump 5

Congestive Heart Failure** 5

Age > 75 4 76 years of age 4

Anemia*** 3

Diabetes 3 has diabetes 3

Contrast media volume 1 for each 100 mL cath + PCI 2-3

Serum Creatinine > 1.5 mg/dl (133 umol/L) 4

OR

eGFR < 60 mL/min/1.73 m2 2 for 40-60 mL/min/1.73 m2

4 for 20-40 mL/min/1.73 m2 
6 for < 20 mL/min/1.73 m2

eGFR 49 mL/min/1.73m2 2

Total score for Case #1 11-12

Risk of dialysis 1.09%

Mehran Risk Score CASE  #2

Risk Factor Integer Score STEMI patient Patient’s 
score

Hypotension* 5 hypotensive 5

Intra Aortic Balloon Pump 5

Congestive Heart Failure** 5

Age > 75 4 69 years of age 0

Anemia*** 3

Diabetes 3 has diabetes 3

Contrast media volume 1 for each 100 mL cath + PCI 2-3

Serum Creatinine > 1.5 mg/dl (133 umol/L) 4

OR

eGFR < 60 mL/min/1.73 m2 2 for 40-60 mL/min/1.73 m2

4 for 20-40 mL/min/1.73 m2 
6 for < 20 mL/min/1.73 m2

eGFR 59 mL/min/1.73m2 2

Total score for Case #1 12-13

Risk of dialysis 1.09%



Provincial Protocol • Acute Coronary Syndrome (ACS) Patients  
with Chronic Kidney Disease being considered for Cardiac Catheterization8

Appendix B: Definition of Contrast Induced Nephropathy

Contrast induced nephropathy is an acute decline in renal function that occurs 
48-72 hours after intravascular injection of contrast medium. The most common 
definitions in use are an increase in the serum creatinine level of >25% of the 
baseline value or an absolute increase in the serum creatinine level by at least 
44 µmol/L that occurs after the intravascular administration of contrast medium 
without an alternative explanation. Serum creatinine usually peaks 48-72 hours 
after contrast medium use and returns to baseline within 14 days. However, 
some patients may progress to acute kidney injury that requires dialysis. 

Reference: Owen RJ, Hiremath S, Myers A, et al. Canadian Association of Radiologists consensus 
guidelines for the Prevention of Contrast-Induced Nephropathy: Update 2012. Can Assoc Of Radiol J. 
2014; 65:96-105. 
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Quick Reference Tool 
Acute coronary syndrome (ACS) patients with chronic  
kidney disease being considered for cardiac catheterization 

eGFR <60 mL/min/1 .73m2

Assessment
•	 Assess kidney function by serum creatinine/eGFR in patients with ACS prior 

to referral for cardiac catheterization unless referral is on an emergent basis.

•	 Use the Mehran risk prediction tool (see page 10) to facilitate discussion with 
ACS patients regarding the risk of acute kidney injury and dialysis following 
contrast exposure.

Referral
•	 Note serum creatinine/eGFR and risk of contrast induced nephropathy  

on cardiac catheterization referral form.

Preparation
•	 Repeat serum creatinine/eGFR within 24 hours of cardiac catheterization  

IF patient is clinically unstable, is receiving furosemide or has new or 
worsening kidney dysfunction.

•	 Withhold the following medications IF clinical circumstances permit:

24 hours before contrast exposure: metformin, ACE inhibitors, angiotensin 
receptor antagonist, loop diuretics*, non- steroidal anti-inflammatory agents  

48 hours before contrast exposure: amphotericin, amnioglycosides, vancomycin

•	 Ensure optimal pre-procedure hydration* (0.9%NaCl at 1 mL/kg/hr) for 
12 hours prior to cardiac catheterization 

* CAUTION in patients with heart failure or poor left ventricular ejection fraction  
(less than 35%)

During procedure
•	 Use low/iso-osmolar non-ionic contrast media. 

•	 Use the lowest possible volume and concentration of contrast without 
compromising image quality.

Follow up
•	 Reassess serum creatinine and eGFR 48-72 hours following contrast exposure.

•	 Restart any withheld medications based on reassessment of renal status.

Contact 
Contact the Cardiology Bed Manager or Triage Cardiologist (902-473-2220)  
IF there is uncertainty about benefit of cardiac catheterization outweighing the 
risk of kidney injury.
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Risk Score Risk of Dialysis
≤ 5 0.04%
6 to 10 0.12%
11-16 1.09%
≥ 16 12.6%

Mehran Risk Score
Mehran Risk Score Patient’s

ScoresRisk Factor Integer Score

Hypotension 5

Intra Aortic Balloon Pump 5

Congestive Heart Failure 5

Age > 75 4

Anemia 3

Diabetes 3

Contrast media volume 1 for each 100 mL

Serum Creatinine > 1.5 mg/dl (133 umol/L) 4
OR
eGFR < 60 mL/min/1.73 m2 2 for 40-60 mL/min/1.73 m2

4 for 20-40 mL/min/1.73 m2 
6 for < 20 mL/min/1.73 m2

Patient’s Total Score

Risk of dialysis

Medications to be withheld before and after cardiac catheterization IF eGFR <60 mL/min/1 .73m2

Nephrotoxic Medications Serum creatinine/eGFR to be rechecked 48-72 hours after contrast exposure 
and medications restarted based on results of this test result.

Preferable # hours to stop before contrast exposure

ACE inhibitors 24 hours 

Amphotericin 48 hours

Aminoglycosides 48 hours

Angiotensin receptor antagonist 24 hours

Loop diuretics 24 hours Special instructions: In patients with heart failure or poor left ventricular 
function (EF < 35%), the responsible physician should carefully 
consider the risks and benefits of withholding loop diuretic therapy.

Non-Steroidal anti-inflammatory agents 24 hours

Vancomycin 48 hours

Other medications requiring caution

Metformin 24 hours Special instructions: Metformin should not be restarted until 
renal function is shown to be stable at 48-72 hours post contrast 
exposure. There is an increased risk of lactic acidosis if the patient 
is taking metformin and develops contrast induced nephropathy.

Note: A contrast nephropathy risk calculator based on the Mehran risk score is available as an APP on iTunes.
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For more information contact:

Cardiovascular Health Nova Scotia
Bethune Building, Room 515A
1276 South Park Street
Halifax, Nova Scotia B3H 2Y9

Phone: (902) 473-7834

Fax: (902) 425-1752

Email: cvhns@nshealth.ca

Website: http://novascotia.ca/dhw.cvhns 
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