Metabolic consequences of PD
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Today, we know that patients treated with peritoneal dialysis have outcomes that are similar to,
or slightly better than, those with in-centre hemodialysis (7, 9). Such comparisons are hampered
by the lack of randomized controlled trial (3), but it is important to remember that it holds for
patients with the first generation of glucose-based PD solutions with high concentrations of toxic
glucose degradation products (GDP) (4). In the last years, glucose has been suggested to be toxic
per se (2). In fact, there is little evidence to support that statement, since studies showing an
association between loss of ultrafiltration and high glucose concentrations have a confounding
factor in the concomitant change GDP levels (8). Also, ‘glucose-free’ PD solutions are assumed
to be beneficial for diabetic and/or obese patients (1), but the scientific support remains to be
seen. Indeed, the long-term studies that have been done do not show any significant benefits (5).
There are however physiological aspects about the metabolism of PD solutions that seem to be
neglected.
Regarding energy, we know that one mmol of glucose gives rise to 0.72 kilocalories. Amino
acids are glucogenic, ketogenic or both. When not used for protein synthesis, most of them will
enter gluconeogenesis and finally the Krebs cycle to produce approximately 0.64 kcal/mmol.
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This means that the caloric intake is rather similar to a 15 g/l glucose PD solution. Also,
intraperitoneal administration of amino acids (Nutrineal) has not been shown to increase protein
synthesis (10, 5). Moreover, icodextrin (Extraneal) is an excellent second-line choice for many
patients with loss of ultrafiltration and for patients on a cycler with long day-time dwells, but is
not a ‘glucose-free’ solution. In an excellent pharmacokinetic study (6), it was shown that
icodextrin eventually will be metabolized to glucose and hence calories. Thus, 40 % of the
icodextrin is taken up to blood during a 12 hour PD dwell. Of these molecules, 20 % are excreted
via urine & dialysate and the remaining icodextrin is metabolized (6). A simple calculation, will
give 0.4 x 0.8 x 75 g/L x 2 L = 48 g, which would imply 192 kcal. Thus, icodextrin gives the
fluid removal of 40 g/l glucose solutions at the price of a 25 g/l glucose PD solution.

To conclude, glucose solutions with ultra-low GDP levels should be considered the ‘golden
standard’ in PD. This is definitely true for glucose concentrations of 15 – 25 g/l, while there is
some concern for the prolonged use of glucose at the 40 g/l level. Thus, based on the physiology
of PD solutions, the increased use of ‘glucose-free’ solutions seems to be unwarranted.
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