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Abstract 
Background: Impaired renal function (measured as glomerular filtration rate (GFR)) is a well-
known problem after heart surgery and heart transplantation (HTx), affecting both short-term 
and long-term survival. The reason for this is multifactorial, but the use of heart-lung machine 
and cardiopulmonary bypass (CPB) is thought to be one of the causes. Whatever the cause, 
impaired kidney function after heart surgery is an important clinical problem. 

Aims: We wanted to investigate whether estimated GFR could replace measured GFR in the 
follow-up of HTx recipients and to assess the renal and survival outcome in our entire cohort of 
HTx patients. Also, we wanted to investigate the potential renoprotective effects of ANP in an 
experimental model of CPB, and to compare the renal effects of a colloid-based CPB-prime 
versus a crystalloid-based prime in adult patients undergoing heart surgery.  

Methods: Retrospective registry studies were performed to evaluate the agreement of three 
major estimation formulas for GFR to the measured values in about 400 HTx recipients. An 
animal study on 20 pigs was designed to compare the renal effects of ANP during CPB. A 
randomized controlled trial with 80 adult patients undergoing cardiac surgery was performed to 
compare the renal effects of a dextran 40-based fluid to a conventional crystalloid-based fluid 
(Ringer-Acetate and mannitol) when used as priming solutions in the CPB circuit. 

Results: The agreement between estimated and measured GFR was very low, with a percentage 
error around 100%. Moreover, pre-HTx GFR did not predict mortality in our cohort. In our pig 
model, ANP increased GFR during CPB (p<0.0001) without increasing renal oxygen 
consumption. The patients receiving dextran 40-based priming solution in the heart-lung 
machine had lower levels of the tubular injury marker NAG in their urine than the patients 
receiving crystalloid prime (p=0.045). 

Conclusions: Measured, not estimated, GFR should be used when assessing kidney function in 
HTx-patients. A GFR <30 ml/min/1.73m2 should not automatically exclude heart failure 
patients from HTx-evaluation. ANP is a drug with potential renoprotective properties that 
should be investigated further. A dextran 40-based priming solution seems to induce less renal 
tubular damage than crystalloid-based prime, and should be investigated further, specifically in 
patients with a preoperatively impaired kidney function. 
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