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FGF-23 is a new hormone that is regulated by dietary phosphate (Pi) intake.  It acts as a phosphatonin, in that it regulates, in part, urinary Pi excretion and production of 1, 25-dihydroxyvitamin D by the kidney.  Children with chronic kidney disease (CKD) develop hyperphosphatemia, (+) phosphate balance, and 20 hyperparathyroidism (termed  osteodystrophy) from inability to excrete sufficient quantities of Pi.  The purpose of the current study was to determine the levels of FGF-23 in children with CKD and relate them to measures of mineral metabolism.  Serum FGF-23 was measured in 118 children (60 ♂, 58 ♀).  88 children had CKD (defined by having an estimated (e)GFR < 90 mL/min/1.73m2).  In the children with CKD, 33 were stage II (eGFR 89-60 mL/min/1.73m2), 48 were stage III (eGFR 59-30), 2 were stage IV (eGFR 29-15), and 5 were stage V (maintenance dialysis).  30 healthy children (GFR > 90 mL/min/1.73m2) served as controls.  Levels of FGF-23 were determined in duplicate using an ELISA (ALPCO Diagnostics, Windham, NH), and results are reported in RU/mL.  Serum Pi and intact parathyroid hormone (iPTH by RIA, DiaSorin, Stillwater, MN) were also measured.  FGF-23 levels in the group of children with CKD (183 + 308 [mean + SD]) were greater than in healthy children (28.6 + 19.4 RU/mL; p< 0.001).  FGF-23 increased as eGFR decreased.  There were increases (p< 0.001) in the mean FGF-23 levels through each stage of CKD compared to controls (stage II:  =63.4, III:  =125, IV:  =697, and V:  =1323 RU/mL).  The mean sPi (4.3 mg/dL) was unchanged when controls were compared with CKD stages II-IV as a group, but, as expected, were significantly lower than children on maintenance dialysis (5.8 mg/dL).  The mean iPTH increased significantly from healthy children (24 pg/mL) through CKD stages II and III (59 pg/mL), and further increased from stage IV(V CKD (103 pg/mL).  The level of FGF23 and iPTH were not correlated significantly in the 88 children with CKD (r=0.1; p=NS).  The level of FGF23 was not correlated with sPi at any stage of CKD, nor with all CKD.  SPi, as expected, did not correlate significantly with iPTH in any CKD group.   In conclusion, children with progressive CKD defined by reductions in eGFR have preservation of normal sPi at the expense of increased levels of FGF-23 and iPTH.  Since current guidelines for care of osteodystrophy in CKD focus on control of secondary hyperparathyroidism, through dietary Pi reduction, use of dietary Pi binders, and pharmacologic vitamin D analogue therapies, an understanding of the role of FGF23 in the pathogenesis of pediatric renal osteodystrophy will become of paramount importance.  
