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Objec@ves	

1.		To	describe	the	epidemiology	of	acute	kidney	injury	
following		iodinated	contrast	exposure.	
	
2.		To	idenKfy	the	a#ributable	risk	of	acute	kidney	injury	
associated	with	contrast	exposure	in	contemporary	
pracKce.	
	
3.		To	recognize	how	the	risk	of	acute	kidney	injury	should	
be	balanced	with	the	potenKal	benefit	of	contrast	
procedures	in	paKents	with	kidney	disease.	



Contrast-Induced	Acute	Kidney	Injury	(CI-AKI)	



Contrast-Induced	Acute	Kidney	Injury	(AKI)	

1.  Increase	in	serum	creaKnine	

2.  48-72	aTer	exposure	to	contrast	
							agent	
	
2.  Absence	of	alternaKve	causes	
							for	AKI	



Consistently	Associated	with	Poor	Outcomes	

.

.

Crude
Rich, 1990
Bartholomew, 2004
Skelding, 2007
Chen, 2008
Roy, 2008
Weisbord, 2008
Marenzi, 2009
Cho, 2010
Ma, 2010
Senoo, 2010
Caruso, 2011
Subtotal  (I-squared = 77.3%, p = 0.000)

Adjusted
Levy, 1996
Rihal, 2002
Lindsay, 2003
Dangas, 2005
Gupta, 2005
Weisbord, 2006
Assali, 2007
Bouzas-Mosquera, 2007
Kowalczyk, 2007
Brown, 2008
From, 2008
Harjai, 2008
Hölscher, 2008
Roghi, 2008
Goldenberg, 2009
Kini, 2009
Uyarel, 2009
Wickenbrock, 2009
Zaytseva, 2009
Chong, 2010
Ergelen, 2010
Budano, 2011
James, 2011
Subtotal  (I-squared = 88.3%, p = 0.000)

Year
Author,

2.54 (0.76, 8.51)
18.18 (13.91, 23.84)
5.04 (1.88, 12.84)
45.62 (10.65, 195.38)
10.00 (3.26, 30.65)
31.34 (1.33, 735.12)
23.27 (8.24, 65.73)
3.91 (1.92, 8.01)
8.21 (0.41, 164.31)
2.92 (1.16, 7.34)
2.88 (0.33, 25.35)
8.19 (4.30, 15.60)

4.25 (2.55, 6.90)
9.52 (6.38, 13.87)
2.58 (1.48, 4.43)
2.02 (1.57, 2.58)
1.77 (1.24, 2.54)
2.14 (1.75, 2.64)
8.34 (0.71, 98.00)
5.97 (2.54, 14.03)
2.16 (1.95, 2.37)
1.87 (1.61, 2.17)
1.57 (1.32, 1.86)
1.80 (1.10, 2.70)
0.79 (0.42, 1.48)
1.83 (0.98, 3.44)
2.66 (1.72, 4.46)
1.16 (1.03, 1.31)
1.90 (1.16, 3.12)
5.15 (2.28, 11.63)
2.64 (1.17, 5.97)
4.23 (1.85, 8.93)
3.08 (1.68, 5.43)
2.86 (1.38, 5.54)
2.70 (1.48, 4.98)
2.39 (1.98, 2.90)

Risk Ratio (95% CI)

9.66
14.27
11.04
8.38
10.14
3.24
10.60
12.40
3.51
11.26
5.50
100.00

4.44
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5.74
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5.92
0.55
2.80
6.25
6.12
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4.71
3.74
3.77
4.56
6.20
4.46
2.95
2.95
3.06
3.98
3.46
3.88
100.00

Weight
%

2.54 (0.76, 8.51)
18.18 (13.91, 23.84)
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8.34 (0.71, 98.00)
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2.16 (1.95, 2.37)
1.87 (1.61, 2.17)
1.57 (1.32, 1.86)
1.80 (1.10, 2.70)
0.79 (0.42, 1.48)
1.83 (0.98, 3.44)
2.66 (1.72, 4.46)
1.16 (1.03, 1.31)
1.90 (1.16, 3.12)
5.15 (2.28, 11.63)
2.64 (1.17, 5.97)
4.23 (1.85, 8.93)
3.08 (1.68, 5.43)
2.86 (1.38, 5.54)
2.70 (1.48, 4.98)
2.39 (1.98, 2.90)

Risk Ratio (95% CI)

9.66
14.27
11.04
8.38
10.14
3.24
10.60
12.40
3.51
11.26
5.50
100.00

4.44
5.04
4.18
5.74
5.20
5.92
0.55
2.80
6.25
6.12
6.05
4.71
3.74
3.77
4.56
6.20
4.46
2.95
2.95
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3.98
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100.00
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%

Decreased risk with AKI  Increased risk with AKI 

1.25 1 4 16 64 256



Consistently	Associated	with	Poor	Outcomes	



Consistently	Associated	with	Poor	Outcomes	



Risk	Factors	–	Mehran	Risk	Score	



Iodinated	Contrast	Agents	



Risk	of	AKI	ALributable	to	Contrast	Agents	



Risk	of	AKI	ALributable	to	Contrast	Agents	



Risk	of	AKI	ALributable	to	Contrast	Agents	

Propensity	Score	Matching	



Risk	of	AKI	ALributable	to	Contrast	Agents	



Risk	of	AKI	ALributable	to	Contrast	Agents	



Risk	of	AKI	ALributable	to	Contrast	Agents	



Risk	of	AKI	ALributable	to	Contrast	Agents	



Understanding	the	Actual	Risk	

Benefit	from	contrast	
imaging	procedures	

Risk	of	AKI	and	
	complicaKons	



Understanding	the	Actual	Risk	

PerspecKve	gained	from	exploring	underuKlizaKon	of	coronary	
angiography	and	invasive	management	of	acute	coronary	syndromes	in	
paKents	with	pre-exisKng	kidney	disease			



Risks	of	Cardiovascular	Events	and	Adverse	
Outcomes	with	Pre-exis@ng	Kidney	Disease	



Inappropriately	Low	Rates	of	Imaging	and	
Interven@on	in		Kidney	Disease	



Risk	of	AKI	According	to	Baseline	Kidney	
Func@on	

4.3 8.1 

18.9 

36.5 

0.2 0.4 1.9 
9.4 

eGFR (mL/min/1.73m2) 

Number at risk       18132       3841        1150          318   

% 



Benefits	of	Interven@on	in	Kidney	Disease	



Risk	vs	Benefits	of	Interven@on	in	Kidney	
Disease	



Risk	vs	Benefits	of	Interven@on	in	Kidney	
Disease	



Current	Ini@a@ve	for	Safe	Contrast	Imaging	



Implica@ons	

Although	contrast	exposure	is	associated	with	a	risk	of	AKI,	the	
risk	a#ributable	to	contrast	is	smaller	than	is	oTen	thought	for	
the	majority	of	paKents.	
	
The	risk	and	implicaKons	of	AKI	are	most	clinically	relevant	in	
paKents	with	pre-exisKng	kidney	disease.	
	
PaKents	with	pre-exisKng	kidney	disease	have	among	the	
highest	risk	of	cardiovascular	event	and	adverse	outcomes	and	
potenKal	to	benefit	from	these	procedures.		Avoiding	contrast	
imaging	and	intervenKons	in	these	paKents	is	unlikely	to	
improve	their	outcomes.	



Ques@ons	/	Discussion	



Iso-osmolar	versus	Low	Osmolar	Agents	



Iso-osmolar	versus	Low	Osmolar	Agents	



Intravenous	Fluids	



Intravenous	Fluids	



IV	Bicarbonate	versus	Saline	



IV	Bicarbonate	versus	Saline	



N-Acetylcysteine	



N-Acetylcysteine	



N-Acetylcysteine	


