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Resistance to the Increase in GFR Induced by rhIGF-I in Non-diabetic Patients with End Stage Renal Disease
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Recombinant human IGF-I (rhIGF-I) has been shown to increase GFR in patients with end stage renal disease (ESRD) with the potential to delay the onset of dialysis. A randomised, double-blind, placebo-controlled study was undertaken to establish whether rhIGF-I (sc 50μg/kg, 4 days a week) could increase in GFR in non-diabetic patients with ESRD. The intermittent IGF-I dosing regimen was specifically designed to prevent a fall in serum IGFBP-3. The induction of tolerance to the renal effect of rhIGF-I is thought to be mediated by a fall in IGFBP-3 enhancing the systemic clearance of the peptide. Twenty-seven patients were randomised into rhIGF-I/placebo groups using a 2:1 ratio treatment ratio. After 1 month of treatment, serum total IGF-I had increased from 138 to 352 ng/ml indicating good compliance while no fall in serum IGFBP-3 was detected. However, inulin clearance remained unchanged in both placebo (8.74 ± 0.75 vs 9.25 ± 0.80 ml/min/1.73m2) and rhIGF-I (7.49 ± 0.79 vs 6.94 ± 0.69 ml/min/1.73m2) treated groups. Similarly, creatinine clearance remained unchanged in both placebo (9.4 ± 0.9 vs 9.8 ± 1.0 ml/min/1.73m2) and rhIGF-I (10.6 ± 1.2 vs 9.1 ± 0.8 ml/min/1.73m2) treated groups. Compared to placebo treatment, rhIGF-I treatment had no effect on either inulin or creatinine clearance but produced a small fall in the serum creatinine (P<0.05) together with a small increase in urinary protein excretion (P<0.05). Non-diabetic patients with ESRD had elevated serum levels of at least 4 factors known to inhibit the renal response to IGF-I:- (a) TNFα (2.8 ± 1.0 vs 8.4 ± 0.8 pg/ml, P<0.001), an inhibitor of IGF-I transduction signalling (b) asymmetric dimethylated arginine (ADMA) (0.18 ± 0.08 vs 1.16 ± 0.27 μmol/l (P<0.02), an endogenous inhibitor of nitric oxide synthase, the enzyme proposed to mediate the increase in GFR produced by IGF-I (c) IGFBP-1 (32 ± 4 vs 105 ± 10ng/ml, P<0.001) and (d) IGFBP-2 (101 ± 18 vs 1103 ± 98 ng/ml, P<0.005) compared to healthy volunteers with normal kidney function. RhIGF-I (sc 50μg/kg, 4 days/week) administered over a 6 month period failed to delay the onset of dialysis in non-diabetic patients with ESRD. The lack of treatment efficacy was attributed to IGF-I resistance rather than the induction of IGF-I tolerance. 
