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CardiorenalCardiorenal RiskRisk

CardiacCardiac
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and Deathand Death
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Myocardial Infarction, Myocardial Infarction, 
Heart Failure, Arrhythmias, Heart Failure, Arrhythmias, 
and Cardiac Death in the and Cardiac Death in the 

Renal PatientRenal Patient



Predictors of AllPredictors of All--Cause Mortality Cause Mortality 
to 7 Years BARI Trial + Registryto 7 Years BARI Trial + Registry

Szczech L. et al., Szczech L. et al., CirculationCirculation 2002; 105:22532002; 105:2253--8.8.

<0.001<0.0011.421.42--2.332.331.821.82Tobacco use at baselineTobacco use at baseline
0.010.011.061.06--1.591.591.301.30Prior tobacco usePrior tobacco use

Smoking historySmoking history

0.020.021.111.11--2.692.691.731.73Interaction between PTCA and Interaction between PTCA and 
insulininsulin--treated diabeticstreated diabetics

0.670.670.870.87--1.251.251.041.04PTCS vs. CABGPTCS vs. CABG
<0.001<0.0011.261.26--2.582.581.801.80InsulinInsulin
<0.001<0.0011.291.29--2.062.061.631.63Oral hypoglycemicsOral hypoglycemics

Diabetes mellitusDiabetes mellitus
<0.001<0.0011.041.04--1.061.061.051.05Age, yAge, y
0.0280.0281.041.04--1.891.891.401.40Race, black vs. nonRace, black vs. non--blackblack
0.320.320.750.75--1.101.100.910.91Sex, female vs. maleSex, female vs. male

<0.001<0.0011.631.63--3.283.282.312.31CKD (baseline Cr > 1.5 mg/dl)CKD (baseline Cr > 1.5 mg/dl)
PP95% CI95% CIRRRR



Szczech L. et al., Szczech L. et al., CirculationCirculation 2002; 105:22532002; 105:2253--8.8.

With DM or CKD (n=2921)
With DM, without CKD (n=611)
Without DM, with CKD (n=46)
With both DM and CKD (n=30)

95%
85%

77%

54%

* * CKD defined as baseline Cr > 1.5 mg/dlCKD defined as baseline Cr > 1.5 mg/dl

Freedom from Cardiac Death for   Patients with Freedom from Cardiac Death for   Patients with 
CKD* and Diabetes (DM) BARI Trial + RegistryCKD* and Diabetes (DM) BARI Trial + Registry



Outcomes of acute coronary syndrome in a Outcomes of acute coronary syndrome in a 
large Canadian cohort: impact of chronic large Canadian cohort: impact of chronic 
renal insufficiency, cardiac interventions, renal insufficiency, cardiac interventions, 
and anemia:and anemia:

•• KeoughKeough--Ryan, TM et al. Ryan, TM et al. Am J Kidney DisAm J Kidney Dis.. 2005 Nov;46(5):8452005 Nov;46(5):845--55 55 

•observational cohort of 5,549 adult patients who survived to 
discharge with a discharge diagnosis of ACS

•Advanced and moderate CRI independently predicted death 
(hazard ratio, 1.06; 95% confidence interval [CI], 1.01 to 1.12;
and hazard ratio, 1.23; 95% CI, 1.18 to 1.29)



Post PCI Prognosis in Pts with DM/CRFPost PCI Prognosis in Pts with DM/CRF

3.7%

0.7%
1.0%

2.3%

0%

1%

2%

3%

4%

P<0.001P<0.001

InIn--Hospital MortalityHospital Mortality 11--Year MortalityYear Mortality

P<0.001P<0.001 25.9%25.9%

3.4%3.4%
6.7%6.7%

17.5%17.5%

0%0%

10%10%

20%20%

30%30%

--DM/DM/--CRFCRF
n=5278n=5278

+DM/+DM/--CRFCRF
n=1681n=1681

--DM/+CRFDM/+CRF
n=371n=371

+DM/+CRF+DM/+CRF
N=300N=300

Mehran et al. J Am Mehran et al. J Am CollColl CardiolCardiol 2000; 35:I 8782000; 35:I 878

7,445 consecutive pts followed for one year after PCI.7,445 consecutive pts followed for one year after PCI.



Major Causes of Acute Renal Major Causes of Acute Renal 
Failure In Cardiac PatientsFailure In Cardiac Patients

1) Radiocontrast 1) Radiocontrast 
Nephropathy (RCN)Nephropathy (RCN)

2) Acute Renal Failure 2) Acute Renal Failure 
after Cardiopulmonary after Cardiopulmonary 
Bypass ProceduresBypass Procedures



ContrastContrast--Induced NephropathyInduced Nephropathy
DefinitionDefinition
•• New onset or exacerbation of renal New onset or exacerbation of renal 

dysfunction after contrast administration in dysfunction after contrast administration in 
the absence of other causes:the absence of other causes:
increase by > 25%increase by > 25%
oror
absolute absolute ↑↑ of > 0.5 mg/dLof > 0.5 mg/dL

from baselinefrom baseline
serum creatinineserum creatinine

Occurs 24 to 48 hrs post–contrast exposure, with creatinine 
peaking 5 to 7 days later and normalizing within 

7 to 10 days in most cases 

Occurs 24 to 48 hrs postOccurs 24 to 48 hrs post––contrast exposure, with creatinine contrast exposure, with creatinine 
peaking 5 to 7 days later and normalizing within peaking 5 to 7 days later and normalizing within 

7 to 10 days in most cases 7 to 10 days in most cases 



ContrastContrast--Induced Nephropathy: Induced Nephropathy: 
IncidenceIncidence

•• 3rd most common cause of hospital 3rd most common cause of hospital 
acquired renal failureacquired renal failure

•• Occurs in less than Occurs in less than 1%1% of general of general 
populationpopulation

•• Occurs in "only" Occurs in "only" 5.5%5.5% of patients with of patients with 
renal insufficiencyrenal insufficiency

•• But, But, occursoccurs in in 50%50% of patientsof patients
withwith bothboth renalrenal insufficiencyinsufficiency and and 
diabetesdiabetes mellitusmellitus

Parfrey PS, et al, Parfrey PS, et al, NEJMNEJM 1989; 320:1431989; 320:143--149149



ContrastContrast--induced Nephropathy: induced Nephropathy: 
Incidence, Risk FactorsIncidence, Risk Factors

1,826 consecutive pts undergoing PCI:1,826 consecutive pts undergoing PCI:
ARF w/o dialysis = 144.6/1,000 or 14.5%ARF w/o dialysis = 144.6/1,000 or 14.5%
ARF with dialysis = 7.7/1,000 or 0.7%ARF with dialysis = 7.7/1,000 or 0.7%

McCullough et al. McCullough et al. Am J MedAm J Med 1997; 1031997; 103--375375

0.010.011.0021.002--1.0131.0131.0081.008CONTRAST doseCONTRAST dose

0.010.011.411.41--21.3221.325.475.47DiabetesDiabetes

<0.001<0.0010.770.77--0.890.890.830.83Cr ClearanceCr Clearance

PPCICIORORPredictors of ARF +DPredictors of ARF +D



Risk Factors for CINRisk Factors for CIN

•• Other Other nephrotoxinsnephrotoxins
•• Renal transplantRenal transplant
•• Hypoalbuminemia (<35 g/l)Hypoalbuminemia (<35 g/l)

•• Low cardiac outputLow cardiac output
•• Class IV CHFClass IV CHF

•• HypotensionHypotension
•• Volume depletionVolume depletion

•• Diabetes mellitus withDiabetes mellitus with
renal insufficiencyrenal insufficiency

•• AgeAge

•• Renal insufficiencyRenal insufficiency

PatientPatient--related Risk related Risk 
FactorsFactors

•• High High osmolalityosmolality of contrast of contrast 
mediamedia

•• Multiple contrast media Multiple contrast media 
injection within 72 hrs injection within 72 hrs 

•• IntraIntra--arterial injection sitearterial injection site
•• High volume of contrast mediaHigh volume of contrast media

ProcedureProcedure--related Risk related Risk 
FactorsFactors



12.6%12.6%57.3%57.3%≥≥ 1616

1.09%1.09%26.1%26.1%11 to 11 to 
1616

0.12%0.12%14.0%14.0%6 to 106 to 10

0.04%0.04%7.5%7.5%≤≤ 55

Risk ofRisk of
DialysiDialysi

ss

RiskRisk
of CINof CIN

RiskRisk
ScoreScore

Mehran et al. JACC 2004;44:1393-1399.

Hypotension

IABP

CHF

Age >75 years

Anemia

Diabetes

Contrast media volume

Risk Factors
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Integer Score

1 for each 100 cc3

Scheme to define CIN risk scoreScheme to define CIN risk score

Serum creatine > 1.5mg/dl 4

eGFR <60ml/min/1.73 m2
2 for 40 – 60
4 for 20 – 40

6 for < 20
eGFR < 60ml/min/1.73 m2 =
186 x (SCr)-1.154 x (Age)-0.203

X (0.742 if female) x (1.210 
if African American)

Calculate

OR



Prognostic significance of the proposed risk score for CIN extended to prediction of 
1-year mortality. (Red bars = development dataset; blue bars = validation dataset.) 

Mehran et al. JACC 2004;44:1393-1399.

CIN Risk Score & 1CIN Risk Score & 1--year mortalityyear mortality
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Risk of ContrastRisk of Contrast--induced Nephropathy in induced Nephropathy in 
Relation to Baseline HematocritRelation to Baseline Hematocrit

<36.8%<36.8% ≥≥36.8% 36.8% 
toto
<39.9%<39.9%

≥≥39.9% to 39.9% to 
<42.3%<42.3%

≥≥42.3% 42.3% 
toto
<44.8%<44.8%

≥≥44.8% 44.8% Baseline HctBaseline Hct

Nikolsky, Mehran, et al. KI 2005



Prognostic Impact of CKD Prognostic Impact of CKD 
and Contrast Induced and Contrast Induced 

NephropathyNephropathy



ContrastContrast--Induced NephropathyInduced Nephropathy
Predicts MortalityPredicts Mortality

•• Retrospective case Retrospective case 
control study of  16,248 control study of  16,248 
hospitalized inpatients hospitalized inpatients 
who received contrast who received contrast 
proceduresprocedures

•• Cases with RCN Cases with RCN 
(n = 183) matched with (n = 183) matched with 
controls (n = 174):controls (n = 174):

APACHE IIAPACHE II
Baseline serum Baseline serum 
creatininecreatinine

•• RCN defined as > 25% RCN defined as > 25% 
increase in serum crincrease in serum cr 0
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Odds Ratio = 5.5Odds Ratio = 5.5
(adjusted for comorbidity)(adjusted for comorbidity)

Levy EM, Viscoli CM, Horwitz RI.  Levy EM, Viscoli CM, Horwitz RI.  JAMAJAMA 1996;275(19):14891996;275(19):1489--94. 94. 



ContrastContrast--Induced Nephropathy:Induced Nephropathy:
InIn--hospital Mortalityhospital Mortality

% In% In--hospital Deathhospital Death
35.7%

7.1%

1.1%
0%

10%

20%

30%

40%

No ARF ARF ARF + Dialysis

P<0.0000001P<0.0000001

McCullough et al. McCullough et al. Am J MedAm J Med 1997; 1031997; 103--375375



PTCA in Chronic Renal FailurePTCA in Chronic Renal Failure

InIn--Hospital OutcomesHospital Outcomes 11--Year OutcomesYear Outcomes

6.3%

12.9%

3.9%
7.5%

27.9%

17.0%

0%

10%

20%

30%

Death Non-Q MI Bleeding

No Cr Rise 25% Cr

29.1%

12.5%

20.1%

30.5%
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43.3%
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20%
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40%

50%

Death MI TLR
No Cr Rise 25% Cr

P<0.01P<0.01

P<0.001P<0.001 P=NSP=NS P=NSP=NS

•• 440 patients with baseline creatinine 440 patients with baseline creatinine >> 1.8mg/dl1.8mg/dl
•• 158 pts had 25% rise in serum creatinine and 282 pts had no rise158 pts had 25% rise in serum creatinine and 282 pts had no rise
•• Procedure success >97% in both groupsProcedure success >97% in both groups

Gruberg et al. Circ 1999Gruberg et al. Circ 1999

Independent predictors of late death: Independent predictors of late death: 
CreatinineCreatinine rise (OR 3.86, p<0.001) and Age (OR 1.05, p=0.03)rise (OR 3.86, p<0.001) and Age (OR 1.05, p=0.03)

P=NSP=NS



Late Mortality After PCILate Mortality After PCI

N=32N=32N=126N=126N=282N=282
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Preventive TrialsPreventive Trials



HydrationHydration



Optimal Hydration RegimenOptimal Hydration Regimen

Mueller et al Mueller et al Arch Intern MedArch Intern Med 20022002



Optimal HydrationOptimal Hydration
0.9 NS vs 0.45 NS0.9 NS vs 0.45 NS

Mueller et al Mueller et al Arch Intern MedArch Intern Med 20022002



Effect of a rapid intraEffect of a rapid intra--arterial infusion of dextrose arterial infusion of dextrose 
5% prior coronary angiography on frequency of 5% prior coronary angiography on frequency of 

CIN in highCIN in high--risk patientsrisk patients

•• retrospective analysisretrospective analysis
•• 976 pts. with 976 pts. with creatininecreatinine

clearance clearance ≤≤ 60 ml/min60 ml/min
•• 144 pts. received 1 L of 5% 144 pts. received 1 L of 5% 

dextrose through femoral dextrose through femoral 
artery artery sheatsheat > 5 min before > 5 min before 
angiographyangiography

•• CIN defined as an increase CIN defined as an increase 
of serum of serum creatininecreatinine ≥≥ 0.5 0.5 
mg/dl 24 to 72 hrs. after mg/dl 24 to 72 hrs. after 
procedureprocedure

Clavijo et al. Am J Cardiol 2006;97:981-983.
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MetaMeta--analysis: High vs.analysis: High vs.
Low Low OsmOsm Contrast MediaContrast Media

•• 39 Trials 39 Trials -- 5146 patients5146 patients
•• CIN CIN >> 0.5 mg/dl0.5 mg/dl
•• CIN in 7% of all patientsCIN in 7% of all patients
•• CIN in 30% of CRI patientsCIN in 30% of CRI patients
•• For CRI, NNT=8 (treat 8 to For CRI, NNT=8 (treat 8 to 

prevent 1 CIN case)prevent 1 CIN case)
•• Low osmolal  group Low osmolal  group 

included Ioxaglate included Ioxaglate 
(Hexabrix); Iodixanol (Hexabrix); Iodixanol 
(Visipaque) not studied(Visipaque) not studied

Barrett and Carlisle  Barrett and Carlisle  J Am SocJ Am Soc NephrolNephrol 92;92;
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Specific DASpecific DA--1 1 AgonismAgonism:  :  
FenoldopamFenoldopam

A New Renal and Systemic VasodilatorA New Renal and Systemic Vasodilator



The The CONTRASTCONTRAST TrialTrial
AlgorithmAlgorithm

Primary endpointPrimary endpoint
Worsening renal insufficiency within 12Worsening renal insufficiency within 12--96 hours96 hours

FenoldopamFenoldopam Matching placeboMatching placebo

RandomizeRandomize
HydrateHydrate

11ºº prior to and 12 prior to and 12 ºº after after cathcath

300 patients300 patients
at increased risk for contrast nephropathy undergoing PCIat increased risk for contrast nephropathy undergoing PCI



CONTRAST STUDY:CONTRAST STUDY: CINCIN

33.6%
28.5%

24.0%
30.1%

0%

10%

20%

30%

40%

50%

SCr increase by
>25%

SCr increase by
>0.5 mg/dl

Fenoldopam (n=137) Placebo (n=146)

SCr at both baseline and during the 96SCr at both baseline and during the 96°° post drug post drug 
administration period were available and analyzed at the  administration period were available and analyzed at the  

central lab in 283 of 315 randomized patients (90%). central lab in 283 of 315 randomized patients (90%). 

0.32
0.26

0.0

0.1

0.2

0.3

0.4

0.5

Mean max SCr
change (mg/dl)

P=0.84P=0.84P=0.61P=0.61

OR [95% CI] =
1.11 [0.79, 1.57]

P=0.27

Stone GW, et al. Stone GW, et al. ACCACC--20032003



CONTRAST:CONTRAST: 3030--Day Adverse EventsDay Adverse Events
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Placebo P=NS for allP=NS for all

3030--day incidence of death, MI or dialysis:day incidence of death, MI or dialysis:
•• With CIN            12.2% With CIN            12.2% 
•• Without CINWithout CIN 4.1% 4.1% 

p=0.02p=0.02

Stone GW, et al. Stone GW, et al. ACCACC--20032003



NN--ACETYLCYSTEINE (NAC)ACETYLCYSTEINE (NAC)



CIN:CIN: Effect of nEffect of n--AcetylcysteineAcetylcysteine
•• Prospective, Prospective, 

randomizedrandomized
•• 83 high risk patients83 high risk patients

–– CrCl < 50 ml/minCrCl < 50 ml/min
–– Diabetes 33%Diabetes 33%

•• IV CONTRAST for CT (75 IV CONTRAST for CT (75 
ml of Low Osmolar CM)ml of Low Osmolar CM)

•• nn--AC 600 bid x 2 days AC 600 bid x 2 days 
prepre--

•• CIN definition: CIN definition: 
creatinine increase of creatinine increase of 
0.5 mg/dl 0.5 mg/dl 

•• Hydration with 0.45% @ Hydration with 0.45% @ 
1 ml/kg/h x 24 h1 ml/kg/h x 24 h

Tepel Tepel NEJMNEJM 20002000
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NN-- acetylcysteineacetylcysteine (NAC) and contrast(NAC) and contrast--induced induced 
nephropathy: a metanephropathy: a meta--analysis of analysis of 1313 randomized randomized 

placebo controlled trialsplacebo controlled trials

Zagler et al. Am Heart J 2006;151:140-145.

• 1892 pts. undergoing coronary angiography 
• All hydrated w/ IV fluids and low-osm nonionic CM
• impaired renal function (> 1.2 mg/dL)
• treated with NAC oral or intravenously
• CIN defined as increase in creatinine ≥0.5 mg/dL or 
≥25% from baseline to 48 hrs.

• 4 of 13 trials reported statistically significant 
reduction in CIN after NAC 
• overall nonsignificant 32% reduction in the risk for 
CIN after NAC (combined RR 0.68, 95% CI 0.46-1.01)



Relative risk for developing CIN after NAC

Zagler et al. Am Heart J 2006;151:140-145.



The NEPHRIC StudyThe NEPHRIC Study
Nephrotoxicity in HighNephrotoxicity in High--risk Patientsrisk Patients

a Double Blind Randomized Multicentre a Double Blind Randomized Multicentre 
Study of IsoStudy of Iso--osmolar and Lowosmolar and Low--osmolar osmolar 

NonNon--ionic Contrast Mediaionic Contrast Media



NEPHRICNEPHRIC Study: ProtocolStudy: Protocol

Patients with diabetes and serum creatinine 1.5-3.5 mg/dl 
who underwent coronary or aortofemoral angiography

Patients with diabetes and serum creatinine 1.5Patients with diabetes and serum creatinine 1.5--3.5 mg/dl 3.5 mg/dl 
who underwent coronary or aortofemoral angiographywho underwent coronary or aortofemoral angiography

•• Randomized, double blind, prospective, multicenterRandomized, double blind, prospective, multicenter
•• Primary endpoint: Primary endpoint: peak increase in serum creatinine peak increase in serum creatinine 

concentration @ 3 days after angiographyconcentration @ 3 days after angiography

Iso-osmolar, non-ionic
Iodixanol [Visipaque]

N=64
Mean Contrast Volume = 163 ml

PTCA – 17% 

IsoIso--osmolar, nonosmolar, non--ionicionic
Iodixanol [Visipaque]Iodixanol [Visipaque]

N=64N=64
Mean Contrast Volume = 163 mlMean Contrast Volume = 163 ml

PTCA PTCA –– 17% 17% 

Low-osmolar, non-ionic
Iohexol [Omnipaque]

N=65
Mean Contrast Volume = 162 ml

PTCA – 25% 

LowLow--osmolar, nonosmolar, non--ionicionic
Iohexol [Omnipaque]Iohexol [Omnipaque]

N=65N=65
Mean Contrast Volume =Mean Contrast Volume = 162 ml162 ml

PTCA PTCA –– 25% 25% 

Aspelin P et al,Aspelin P et al, NEJMNEJM, 2003; 348: 491, 2003; 348: 491--499499



IodixanolIodixanol IohexolIohexol

n=62n=62 n=64n=64

MeanMean 11.2  11.2  ±±19.719.7 41.5 41.5 ±± 68.668.6

MinimumMinimum -- 19.019.0 -- 21.021.0

MaxMax 74.074.0 331.0331.0

Primary Endpoint Primary Endpoint ––
Peak Increase in Scr from Baseline to Day 3Peak Increase in Scr from Baseline to Day 3

((µµmol/l)mol/l) p=0.002p=0.002



Effect of nonionic Effect of nonionic radiocontrastradiocontrast agents on agents on 
occurrence of CIN in patients with mildoccurrence of CIN in patients with mild--moderate moderate 

CRI: pooled analysis of the randomized trialsCRI: pooled analysis of the randomized trials

Sharma et al. Catheter Cardiovasc Interv 2005;65:386-393.

• trials comparing different contrast media or premedication
(NAC, theophylline, or fenoldopam) to placebo
• included only patient from control arms, not receiving 
premedication
• creatinine 1.2 to 3.5 mg/dL and/or creatinine clearance 20 to 
60 mL/min

• 245 pts. received iopamidol
• 209 pts. received iodixanol
• 106 pts. received iohexol



Effect of nonionic Effect of nonionic radiocontrastradiocontrast agents on agents on 
occurrence of CIN in patients with mildoccurrence of CIN in patients with mild--moderate moderate 

CRI: pooled analysis of the randomized trialsCRI: pooled analysis of the randomized trials
•• Significantly highest incidence of CIN with Significantly highest incidence of CIN with iohexoliohexol then two other agentsthen two other agents

Sharma et al. Catheter Cardiovasc Interv 2005;65:386-393.

• Difference between iopamidol and iodixanol
was not statistically significant (P=0.227)

11.0%Iodixanol (Visipaque)
0.001

25.0%Iohexol (Omnipaque)
0.024

13.5%Iopamidol (Isovue)

P valueIncidence of CIN



The The ICONICON Trial: ProtocolTrial: Protocol

Patients With Chronic Renal Insufficiency
to Undergo PCI With  at Least 150cc of Contrast Volume

n=130

Patients With Chronic Renal InsufficiencyPatients With Chronic Renal Insufficiency
to Undergo PCI With  at Least 150cc of Contrast Volumeto Undergo PCI With  at Least 150cc of Contrast Volume

n=130n=130

•• Randomization stratifies for diabetes mellitusRandomization stratifies for diabetes mellitus
•• GPIIb/IIIa inhibitor can be used per the operatorGPIIb/IIIa inhibitor can be used per the operator
•• Mandated preMandated pre--procedure hydrationprocedure hydration

Ioxaglate (Hexabrix)Ioxaglate (Hexabrix)Ioxaglate (Hexabrix) Iodixanol (Visipaque)Iodixanol (Visipaque)Iodixanol (Visipaque)



Prevention of CIN with Prevention of CIN with 
Sodium BicarbonateSodium Bicarbonate

MertenMerten GJ et al. JAMA, 2004;291:2328GJ et al. JAMA, 2004;291:2328--23342334

Patients With Baseline Serum Creatinine 1 to 8 mg/dl
who Underwent Contrast Exposure (Iopamidol in All) 

N=137

Patients With Baseline Serum Creatinine 1 to 8 mg/dlPatients With Baseline Serum Creatinine 1 to 8 mg/dl
who Underwent Contrast Exposure (who Underwent Contrast Exposure (IopamidolIopamidol in All) in All) 

N=137N=137

Sodium Chloride 
Hydration (154 mEq/L of 

Sodium Chloride)
N=68

Sodium Chloride Sodium Chloride 
Hydration (154 Hydration (154 mEqmEq/L of /L of 

Sodium Chloride)Sodium Chloride)
N=68N=68

Sodium Bicarbonate 
Hydration (154 mEq/L of 

Sodium Bicarbonate)
N=69

Sodium Bicarbonate Sodium Bicarbonate 
Hydration (154 Hydration (154 mEqmEq/L of /L of 

Sodium Bicarbonate)Sodium Bicarbonate)
N=69N=69

Primary endpoint: increase in serum creatinine ≥25% 
within 2 days post-exposure

Primary endpoint: increase in serum creatinine Primary endpoint: increase in serum creatinine ≥≥25% 25% 
within 2 days postwithin 2 days post--exposureexposure



0.030.031.7%1.7%11.9%11.9%Incidence of CIN (Incidence of CIN (↑↑SCrSCr
0.5 mg/dL)0.5 mg/dL)

1.7%1.7%

Sodium Sodium 
BicarbonateBicarbonate

N=60N=60

0.020.0213.6%13.6%Incidence of CIN (%)Incidence of CIN (%)

P valueP value
Sodium Sodium 
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N=59N=59
EndpointsEndpoints
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Conclusions (1)Conclusions (1)
•• CKD is common in patients with CAD and CKD is common in patients with CAD and 

CAD is common in patients with CKDCAD is common in patients with CKD
•• CKD is one of the most important single CKD is one of the most important single 

independent predictors of poor outcomeindependent predictors of poor outcome
•• CIN remains a frequent source of acute renal CIN remains a frequent source of acute renal 

failure and is associated with increased failure and is associated with increased 
morbidity and mortality, and higher resource morbidity and mortality, and higher resource 
utilizationutilization

•• Baseline renal insufficiency, diabetes, Baseline renal insufficiency, diabetes, 
dehydration predispose patients to contrast dehydration predispose patients to contrast 
induced renal failureinduced renal failure

•• Preventive measures pre procedure, as well Preventive measures pre procedure, as well 
as careful post procedure management as careful post procedure management 
should be routine in all patientsshould be routine in all patients



Conclusions (2)Conclusions (2)
•• Hydration preHydration pre--PCI (12 hours recommended)PCI (12 hours recommended)
•• D/C D/C nephrotoxicnephrotoxic drugs (NSAIDS, drugs (NSAIDS, abxabx etc)etc)
•• ? ? nn--acetylcysteineacetylcysteine
•• No Role for IV No Role for IV FenoldopamFenoldopam
•• Limit contrast agent volumeLimit contrast agent volume
•• Low Low OsmolarOsmolar better than High better than High OsmolarOsmolar

Within nonWithin non--ionic contrast, ionic contrast, isoiso--osmolarosmolar better better 
than low than low osmolarosmolar (? Applicable in (? Applicable in 
highhigh--volume PCI)volume PCI)

•• Role of Role of IonicityIonicity and Viscosity ? and Viscosity ? 
•• Role of sodium bicarbonate to be determinedRole of sodium bicarbonate to be determined
•• Role of local drug delivery for prevention of Role of local drug delivery for prevention of 

CIN requires further investigationCIN requires further investigation


