Which formula for the estimation of glomerular filtration in obese patients ?

Obesity is a real epidemic disease with many complications altering general health. Among these associated diseases, obesity-related nephropathy is a well defined pathology. Estimation of glomerular filtration rate (GFR) is thus important in these patients. Different creatinine-based formulas are used by internists for such estimation. Cockcroft and MDRD formulas are the most used formulas in daily practice but little is known about their accuracy and precision in obese population. 

We have measured GFR with isotopic method (51Cr EDTA, single injection method) in 39 obese patients (30 women ; 47,5 ± 11,5 years old). Precision (bias) is calculated as the mean prediction error. Accuracy is the percentage of estimated GFR within 30% of the measured GFR. 
Mean BMI was 39,3 ± 6,5 kg/m2 and mean GFR was 108 ± 27 ml/min. Six patients have GFR under 80 ml/min and 3 patients are considered as hyperfiltrating (GFR over 150 ml/min). Cockcroft, MDRD and simplified MDRD (sMDRD) formulas are all correlated to GFR (r = 0,67;r = 0,45,r = 0,47 respectively). There is no statitiscal difference between correlations. Bias is significantly less with MDRD formulas than with the Cockcroft formula (MDRD: -7 ml/min ± 25; sMDRD –3 ml/min ± 25; Cockcroft: 63 ml/min ± 32). MDRD formulas accuracy is also significantly better than Cockcroft accuracy (MDRD: 79%, sMDRD: 82%, Cockcroft: 48%). In obese patient with GFR under 80 ml/min, MDRD formulas overestimate true GFR (+17 ml/min) . In hyperfiltrating patients, MDRD formulas underestimate true GFR (-64 ml/min). There is no difference between MDRD and sMDRD formulas.

In obese patients, MDRD formulas are clearly better than the Cockcroft formula which highly overestimates true GFR. Nevertheless, results of MDRD formula must be interpreted with caution in individual patient. For example, a MDRD result of 90 ml/min could reflect a true GFR of 70 ml/min (because MDRD could overestimate true GFR by ± 20 ml/min) or a true GFR of 150 ml/min (because MDRD could underestimate true GFR by ± 60 ml/min). In such patients with very high weight, the best method to precisely quantify GFR remains isotopic techniques. In the field of early detection of renal failure, plasma cystatin C dosage is evoked. Preliminary results seem interesting but need confirmation on larger populations.

