New methods for the detection and estimation of renal function in heart transplant recipients.
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Aim of the study: 

Cyclosporine induced renal failure is a frequent complication in heart transplantation. We have thus compared serum creatinine and plasma cystatin C to detect renal failure, but also two creatinine-based formulas (Cockcroft-Gault formula and simplified MDRD formula) used for the estimation of glomerular filtration rate (GFR).
Methods: 

28 heart transplanted patients (23 males and 5 women, mean age 57 ± 11 years), all treated with cyclosporine, were included in this study. Most of them were also treated with low doses of corticosteroids. The reference method for GFR measurement was Cr 51-EDTA (single injection method). GFR measured by Cr 51-EDTA was corrected by body surface area (BSA) (Dubois formula). Renal failure was defined as a GFR under 60 ml/min/1.73m2. Serum creatinine was measured using the compensated Jaffé method and plasma cystatin C by particle-enhanced immunonephelometry. Cockcroft and Gault formula was also corrected for BSA (27 patients).

Results: 

Mean GFR measured by Cr 51-EDTA was 40 ± 16 ml/min/1.73m2. Twenty four patients had GFR under 60 ml/min/1.73m2. Correlation coefficient between the reciprocal of creatinine and GFR measured by Cr 51-EDTA was 0.79 (p<0.01). Between the reciprocal of cystatin C and GFR, correlation coefficient was 0.63 (p<0.01). Correlation between creatinine and GFR was not better than correlation between cystatin C and GFR. ROC curves analysis showed area under the curves (AUC) not statistically different between the two markers (AUC=0.91 for creatinine and 0.88 for cystatin C). Correlation between GFR measured and GFR estimated by Cockcroft (r=0.78, p<0.01) or MDRD (r=0.84, p<0.01) formula were not different. Both formulas overestimated real GFR. However, methodological error was significantly lesser for the MDRD formula than for the Cockcroft formula (mean of the differences: 10.8 versus 13.5, standard deviation 8.5 versus 10.5, p=0.013). 

Conclusion: 

In our population of heart transplanted patients, plasma cystatin C is not better than serum creatinine to detect GFR under 60 ml/min/1.73m2. Such a result may be related to the influence of corticosteroid therapy on plasma cystatin C level. Both creatinine-based formulas overestimate real GFR but overestimation is significantly less with MDRD formula. Isotopic methods remain the best choice when a precise quantification of GFR is needed. 

