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MDRD equation is now the most recommended formula for the estimation of glomerular filtration rate (GFR). However, as for all creatinine-based equations, there are limitations of such use linked to the analytical limitations of the serum creatinine measurement. These limitations are especially relevant when the equation is applied with normal creatinine levels. Indeed, the relationship between creatinine and GFR is exponential and thus, in the normal range of creatinine, small variations in creatinine induce large variations in GFR. Such small variations in creatinine values may be simply due to analytical reasons. We will illustrate three types of analytical limitations that can explain, at least in part, the lack of precision of the MDRD equation for the estimation of GFR in the normal range. We will take the example of a 60 years old man with a creatinine value of 1 mg/dl. With the MDRD equation (Levey, 1999), the estimated GFR will be 81 ml/min/1.73 m². Firstly, we will discuss the well-known influence of different calibration methods for serum creatinine measurement on the MDRD results. Secondly, we will discuss the concept of critical difference. The critical difference of a biological variable includes the analytic CV and the intra-individual CV and is defined as the smallest change in a biological result that is not due to chance. The critical difference is calculated as follows: 1.414 × 1.96 × (analytic CV2 + intra-individual CV2)0.5. The intra-individual CV of serum creatinine is 4%. The analytic CV of serum creatinine varies among the assays used and laboratories. An analytic CV of creatinine as low as 2% is rare but conceivable. With these CV values, the lowest critical difference for creatinine is 12%. A creatinine value of 1 mg/dl is thus not statistically different from 0.88 and 1.12 mg/dl. In the MDRD equation, these two values give an estimated GFR of 94 and 71 ml/min/1.73 m². Lastly, we will evoke the concept of uncertainty of measurement.    

