Indexing GLOMERULAR FILTRATION RATE by body surface area is misleading in obese subjects: reductio ad absurdum
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Introduction and Aims

Indexing glomerular filtration rate (GFR) for body surface area (BSA) is often done without any thought, only because it is usual. However, such an indexing is based on very poor physiological and mathematical arguments. If indexing GFR for BSA will have limited consequences on GFR results in patients with “normal” body size, consequences are not negligible in obese patients. In this study, we have compared estimated GFR (eGFR) (with the MDRD study equation) and measured GFR either indexed for BSA or not.
Methods

GFR was measured in obese patients (body mass index (BMI) > 30 kg/m²). The plasma clearance of 51Cr-EDTA was the reference method (one single injection and samples at 120 and 240 minutes). Only patients with measured GFR over 60 mL/min were considered. Serum creatinine was measured with a traceable IDMS method (compensated Jaffé method, Roche Diagnostics). GFR was estimated with the IDMS traceable MDRD study equation. BSA was estimated with the Gehan-Georges equation. 
Results

GFR was measured in 100 obese patients and 84 had GFR over 60 mL/min. In these 84 patients, mean age was 48±13 year old, mean weight was 113±28 kg (range: 76 to 258 kg) and mean BMI was 41±9 kg/m². Mean absolute GFR was 101±24 mL/min although mean indexed GFR was 76±16 (mean difference between absolute and indexed: 25±14 mL/min). Mean serum creatinine was 0.8±0.23 mg/dL. eGFR with the MDRD study equation in our population was 90±22 mL/min/1.73m².

If absolute GFR is used as the reference, MDRD equation underestimates measured GFR (mean difference: -11±20 mL/min). If the indexed GFR is used as the reference, the MDRD equation overestimates measured GFR (mean difference: +14±18 mL/min/1.73m²).    
Conclusions
In this study, we confirm strong consequences of indexing GFR for BSA. Indexing will decrease GFR results of 25 mL/min. Using indexed GFR as reference, the MDRD study equation will overestimate GFR results in our obese population. Although obese, the patients included have all measured GFR above 60 mL/min. From several studies, it can be concluded that the MDRD study equation systematically underestimate GFR in healthy subjects (and in subject with “normal” or “near normal” creatinine levels). This GFR underestimation by the MDRD study equation is only found in our obese patients when absolute GFR measurements are used. Ad absurdum, we have shown that indexed GFR must not be recommended in obese patients.  
