
Ø We conducted a a dual center prospective cohort study 
(2012-2015) in pts requiring CPB, admitted to San Bortolo 
Hospital Vicenza/Italy and National Institute of Cardiology, 
México City/México 

Ø AKI was defined by the AKIN classification, and severe AKI was 
considered AKIN stage 2 or 3. 

Ø Patients were followed up to 96 hours after surgery or earlier if 
discharged from the intensive care unit.  

Ø We analyzed age, sex, body mass index (BMI), co-morbidities, 
previous cardiac surgery, left ventricular ejection fraction, arterial 
hypertension (HTN), New York Heart Association classification, 
type of procedure, cardiopulmonary bypass time, cross clamp 
time, fluid balance and bleeding complications.  

Ø Pts were classified in two groups on the basis of urinary output 
(UO): 1) equal or less than 1.5mL/kg/h (IUO group) and 2) equal 
or more than 1.6 mL/kg/h (control group). 

Ø Primary outcome was AKI incidence, secondary outcomes were 
AKI severity, length of stay in intensive care unit, and 30-day 
mortality.  

 
 
 
 

INEFFECTIVE DIURESIS AS A BIOMARKER DURING EARLY 
POSTOPERATIVE PERIOD PREDICTS CARDIAC SURGERY 

ASSOCIATED ACUTE KIDNEY INJURY 
 

Background 
Acute kidney injury after cardiac surgery (CS-AKI) is a common 
complication, associated with increased morbidity and mortality. 
Accurate prediction of AKI is crucial as it provides an opportunity to 
develop strategies for early diagnosis and treatment. Different 
prediction models have been developed to identify high-risk 
patients that may develop CS-AKI. Nonetheless the performance 
of these models may not be optimal regarding our population, as 
most of the models have been developed in patients undergoing 
coronary artery bypass graft (CABG) surgery.  
The present study aims at verifying that an “ineffective diuresis”, 
defined as less than 1.5ml/kg/h (IUO) during the early 
postoperative period (first 6h post-cardiopulmonary bypass (CPB)), 
may be a useful parameter to identify high risk patients (pts) for 
development of CSA-AKI.  

Methods 
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Ø An “ineffective diuresis” (≤1.5ml/kg/h) during the early postoperative 
period should be included in the early evaluation of cardiac surgery pts 
to identify those at  clinical high risk of CSA-AKI, could  even improve 
the  performance  of new molecular biomarkers NGAL, TIMP2/IGFBP7, 
KIM-1 and others.  

 
Ø  The advantage of looking the diuresis lies in its  free, easier feasibility 

and measure in real time.  
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Conclusions  

Table. 1 Baseline characteristics according the diuresis groups 
 UO≥	1.6ml/kg/h	

N=242	
UO	≤1.5ml/kg/h	

N=216	
p	

Preopera.ve		variable	
Masculine	(%)	 158	(65)	 119	(55%)	 0.89	

Age	(years)	±	SD	 54	(±	18.2)	 54.2(±	17.3)	 0.26	

Systolic		BP	(mmHg)	±	SD	 114	(±20.5)	 115	(±17)	 0.9	

MAP	(mmHg)±	SD	 83	(±13)	 83	(±11.2)	 0.78	

Serum	CreaGnine		(mg/dl)	±	SD	 0.88	(±0.2)	 0.98	(±0.32)	 0.001	
Uric	Acid		(mg/dl)	±	SD	 7	(±	2)	 5.6	(±	1.6)	 0.0004	

Albuminemia	(g/dL)±	SD	 3.9	(±0.48)	 3.9	(±0.56)	 0.22	

Opera.ve	Variable	
Valve	surgery	(%)	 178	(73.6%)	 167	(77.3%)		 0.35	

CABG	(%)	 54	(22.3%)	 49	(22.7%)	 0.92	

CABG	and	valve	surgery	(%)	 16	(6.6%)		 18	(8.3%)		 0.48	

CPB	(min)	±	SD	 119	(±45)	 	129	(±52)	 0.03	
IntraoperaGve	Fluid	Balance	(mL,	IQR)	 	2655	(852-3957)	 1140	(380-2412)	 0.001	
AorGc	clamp	Gme	(min)	±	SD	 80	(±34.8)		 89	(±57)	 0.03	
UO	(mL/Kg/h)±	SD	 3.1	(±1.4)	 0.79	(±0.43)	 0.001	
Delta	hemoglobinemia	(g/dL,	IQR)	 -5.3	(-6.6	to	-4.1)	 -5.3	(-6.6	to	-4.2)	 0.8	

Results  

Fig 1 Incidence of AKI and Severe AKI according to diuresis groups 

Fig 2  AUC for  Ineffective diuresis to predict AKI 
 

Ø  In total, 458 patients who underwent cardiac surgery were analyzed.  

Ø  Median age was 54.1±17.7 years,  
Ø  Median Serum Creatinine was 0.93±0.26mg/dl.  

Ø  75.3% of the patients underwent valvular cardiac surgery,  
     aortic valve replacement was the most frequent procedure (63%). 

Ø  158 subjects (34%) developed AKI, 61 patients (13%) had severe 
AKI. 

Ø  Table 1 summarizes characteristics of two groups 

In the IUO group  (Fig 1). 
ü  98pts (46%) developed AKI vs 60pts (25%) in control group (p<0.001). 
ü  44pts (20%) developed severe AKI vs 17pts (7%) in control group (p<0.001) 
ü  ICU stay  (IQR)  4 (3-5)  vs  3 (2-4) in control group (p<0.01) 
  
Ineffective diuresis was associated with increased odds of:  
ü AKI  [adjusted OR 4.2 (CI 95%, 2.5 to 7.2) p:0.001]  
ü  severe AKI  [adjusted OR 3.8 (CI 95%, 2.1 to 7.7, p:0.001].  
 
The value of 1.6mL/kg/h for UO may be considered as cut-off value to predict  
CSA-AKI with an AUC of 0.72  (Fig 2)  
 
 


