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Indexing glomerular filtration rate (GFR) for body surface area (BSA) is often considered as essential and not questionable. We will review the history of this indexation. The limitations of such use and the potential consequences on clinical practice will also be discussed. Normalization of physiological data like GFR or renal blood flow has two major goals: allowing direct comparison of these data in patients with different body size and also defining values that will be considered as normal. Nevertheless, from a statistical, mathematical point of view, GFR (or other physiological parameter) can be normalized for BSA (or other body size variable) only if two fundamental prerequisites are present: 
1) Relationship between GFR and BSA is absolutely linear (slope of 1 and intercept of 0)
2) Relationship totally disappears between normalized GFR and BSA. 
Several authors have clearly shown and illustrated that these two prerequisites are not required. Why indexing GFR for BSA has so much success until now? The answer is dramatically simple: the normalization of GFR for BSA does not modify very much the result of the absolute value. However, the value 1.73 m²/BSA will have clinically significant consequences for patients with a body size out of usual range. This fact will be illustrated by our own data. For a patient with a BMI over 40 kg/m², the results of indexed GFR will be ± 20 ml/min lower than the absolute values. This can also explain the historical success of the normalization. Indeed, in the older studies on renal function, few obese patients were included. In our talk, we will review the history of the GFR indexation. Briefly, this normalization has been based on animal studies from the beginning of the century who showed that BSA was better correlated to kidney weight (and thus to renal function for these authors) than the body weight. As it will be shown, this correlation is not linear and thus questionable. The choice of 1.73 m² as standard is also ancient and totally arbitrary. Due to the mean body size of the today population, the standard should be closer to 1.85 m². The BSA used for the GFR normalization has never been measured but only estimated from weight and height formulae. We will review and criticize some of the more used formulae for the BSA estimation. All these formulae seem different but, in fact, share fundamental characteristics. All these formulae give similar results for most adult patients and qre inadequate for obese patients. We shall also review the other ways for indexing GFR that have been described in the literature: extracellular fluid, total body water, height, ideal body weight. Last but not least, interesting data will be shown from the comparative physiology literature that should add arguments to those who have questioned the GFR indexation for BSA considering that such normalization was based on a spurious correlation.        
