Use of fractional excretion tests
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While GFR is considered as the best overall indicator of renal function, fractional excretion (FE) tests have been also proposed, especially for assessment of tubular function. This presentation will focus on FE of electrolytes.

Determination of fractional excretion of electrolytes

In renal physiology, FE of electrolytes is defined as the fraction of filtered electrolytes which escapes reabsorption and consequently is excreted in urine.  It is the urinary excretion of the electrolyte divided per unit of time divided by the amount of that electrolyte filtered during the same amount of time. The amount excreted in urine is equal to the product of the urine concentration (Ue) of the electrolyte and the urine volume (V). The amount filtered by the glomeruli is equal to the product of GFR and plasma concentration (Pe) of the electrolyte.
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 (equation 1)

GFR may be measured by urinary endogenous creatinine clearance and FE can be calculated by equation 2:
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(equation 2)

FE determination using equation 2 dispenses with timed urine collection. Only spot samples of urine and plasma are required. Tentative guidelines for FE test have been proposed by Finco. The animal should be fasted beginning at 5 p.m., but should have ready access to water. The bladder should be emptied 15 hours later (8 am). New urine and blood are collected 3 hours later for spot determination. Results nevertheless about the accuracy of the spot method are conflicting. In horses, a very good correlation was evidenced between FE calculated from spot sample and from 24-h urine collection period while the spot method is not adequate in cats.

Interpretation of fractional excretion

Normal values are reported in the literature, but with very large interindividual variation. No reference interval has been established from a large population of animals. When renal dysfunction is suspected, the FE of Na and P are most often used. Elevation of FE for Na has been suggested as a means to differentiate azotemia due to intrinsic renal disease from that due to prerenal factors. Another indication of FE test is Fanconi’s syndrome. Abnormal FE values however may be found in animals with normal renal function (eg in primary hyperparathyroidism). A large number of factors (e.g. creatinine assay, age, diet, drugs) may moreover induce misinterpretation of FE.
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