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AKI	in	1900:	the	clinical	diagnosis	

ARF	was	diagnosed	from	signs	and	
symptoms	such	as	oliguria,	fatigue,	
vomiting,	GI	bleeding.	
«Disorders	of	the	Renal	Glands»	
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Acute	Peritoneal	Dialysis	
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AKI:	Changing	Pattern	
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1980-1990	
Total	number	of	incident	cases		=	925	

1970-1980	
Total	number	of	incident	cases		=	156	

Mortality	58	%	 Mortality		54	%	
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Severity	of	illness	

Critical	Care	Nephrology	
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FROM	SPECIALITY-ORIENTED	TO	PATIENT-ORIENTED	
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Claudio Ronco and Rinaldo Bellomo 

 
Critical Care Nephrology: The time has come KDIGO	
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Beginning of CRRT  
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Creatinine	Kinetics	 Urine	Output	
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Over 30 definitions of AKI/ ARF existed in the literature 
1.  Creat Δ 0.1 mg/dL 
2.  Creat increase >0.5 mg/dL 
3.  Creat>= 0.5 mg/dL 

4.  Creat >= 1.7 mg/dL 
5.  Creat >= 1.5 mg/dL 

6.  Creat >= 2 mg/dL 
7.  Creat>= 2.1 mg/dL and x 2 
8.  Creat >= 177µmol/L Δ>62µmol/L 

9.  Creat > 200µmol/L (2.36 mg/dL) 
10.  Creat> 3.2 mg/dL or x 2 
11.  Creat>5 mg/dL or K > 5.5 

12.  RIFLE 
13.  Creat increase >= 25% 

14.  Creat increase >= 50% 
15.  Creat increase >= 100% 
16.  ΔCr72h >0µmol/L 

17.  ΔCr72h >25µmol/L 
18.  ΔCr72h >44µmol/L 

19. ΔCr72h >50µmol/L 
20. ΔCr72h >100µmol/L 
21. Cockcroft-Gault Cr Cl < 30 mL/min 

22. Cockcroft-Gault Cr Cl 30–60 mL/min 
23. ΔCockcroft-Gault72hr <0% 

24. ΔCockcroft-Gault72hr <-15% 
25. ΔCockcroft-Gault72hr <-25% 
26. ΔCockcroft-Gault72hr <-50% 

27. MDRD: 50% change in GFR 
28. UO <100 q 8hr 
29. U α1-microglob 

30. U β2- microglobulin 
31. U N-acetyl- β-D-glucosaminidase 

32. U gluthation transferase-π 
33. U gluthation transferase- α 
34. NGAL 

35. RRT 

KDIGO	



AKI	situation	in	Y2K	
Epidemiology:		Uncertain	or	even	unknown	

Definition:		Multiple	discordant	definitions		

Diagnosis:		Urine	output	and	Serum	Creatinine		

Case	mix:	Patients	with	multiple	organ	involvement	

Mechanisms:		Undefined	for	most	clinical	conditions	

Therapy:	CRRT/IRRT,	Dose,	Timing,	Modality,	undefined	

Outcome:		Basically	uncanged	compared	to	the	past	
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Beginning of CRRT  

1977	
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Tolwani et Al, JASN 2008  -  Palewsky et Al,  NEJM  2008 

Dose of Dialysis  (ml/Kg/hr) 

AKI and CRRT 

S
 u

 r 
v 

i v
 a

 l 

Bellomo et Al,  NEJM  2009 

Saudan et Al,  KI 2006 

Ronco et Al,  Lancet 2000 

Presence of Sepsis 
Early Intervention 

Honoré et Al. CCM, 2002 

10 20 30 40 50 60 70 80 

Stork M, et Al. The Lancet 
1991;337:452-455.  
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Delivered dose of CRRT 
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ITALY	
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May 10-12, 2002 Vicenza 

ADQI 2 
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From lab results to an organic classification 
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ADQI	

Vicenza - Italy 
Hotel Michelangelo-Arcugnano 

September 22-23, 2004 

The “Vicenza retreat” has been organized as an 
independent body, supported by the participating 
societies and completely free from industrial 
funding. 
The absolute freedom from any external input 
represents a warranty for the quality and the 
meaning of the decisional process. 
 

The “Vicenza Retreat” 
An independent Group 

A cooperative, international, multidisciplinary, 
exploratory plan to develop consensus for the 
approach to development of recommendations 

and guidelines for Acute Renal Failure 

The Vicenza Retreat 

The	Birth	of	AKIN	
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From lab results to an organic classification 
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!		Urine	Output	
"		sCreatinine	
"		s	Urea	

Altered	Cell	metabolism	
Migration	of	integrins	
Loss	of	cell	polarization		

Loss	of	cell-to-cell	adhesion	

Oliguria 

Multiple Timezones of AKI and  Organ Damage Clock  

Creatinine GFR Damage 

KDIGO	



gGT	 NAG	

Creatinine	
Cystatin	C	
Albumin	

Creatinine	
Cystatin	C	
Albumin	KDIGO	



TIMP-2		-		IGFBP7	
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AKI  Biomarkers 

NGAL	 KIM	-	1	 Nephrocheck	
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Haase,	Ronco,	Kellum:	JACC	2012	

Creatinine,	Biomarkers	and	AKI	outcomes		
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Bm	–		sCr	–		

Bm	–		sCr	+		 Bm	+		sCr	+		

Bm	+			sCr	–		
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New diagnostic criteria for AKI ? 

Increased	serum	creatinine	≥	0.3	
mg⁄dl	or	150%	≤48	hours	or	urine	
output	<0.5	ml⁄kg⁄h	for	>	6	hours,	or	
mildly	decreased	GFR		

Increased	serum	creatinine	by	
200%	or	urine	output	<0.5	
ml⁄kg⁄h	for	>	12	hours,	or	
moderately	decreased	GFR	

Increased	serum	creatinine	by	300%	(or	
≥	4.0	mg⁄dl	with	an	acute	increase	of	≥0.5	mg⁄dl)	or	
urine	output	<0.3	ml⁄kg⁄h	for	>	24	
hours	or	anuria	for	>	12	h	or	acute		
RRT,	or	severely	decreased	GFR	

Biomarkers	positive	

FUNCTIONAL	CRITERIA	 DAMAGE	CRITERIA	

STAGE	1	

STAGE	2	

STAGE	3	

+	

++	

+++	
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						Biomarker	Domain																																													Creatinine/Urine	Output			Domain	

																										Sub-Clinical	AKI																																																																																Clinical	AKI	

Renal	Angina	

Rifle	R	/	AKIN	Stage	I		

Rifle	I	/	AKIN	Stage	II	

Rifle	F	/	AKIN	Stage	III	

Serum	Creatinine	increase	in	mg/dl	or	from	baseline	(B)	

<	0.3	 >	0.3	 >	4.0	
B	x	1.5	 B	x	2.0	 B	x	3.0	or	Dialysis	

0	

Biomarker	+++		(Cut	off)			

Biomarker		+	(trend)	

Delta		
Biomarker	
Domain	

Acute		
Kidney		
Stress	
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CKD	and	ESRD	after	AKI	

Coca, et al.  
Kidney Int 2012	

AKI to CKD �

AKI to ESRD �

HR = 8.8  
(95%CI 3.1-25.5)�

HR = 3.1  
(95%CI 1.9-5.0)�
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