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Aminoglycoside related nephrotoxicicty in cystic fibrosis xvit

Mohamed Al-Aloul

The last few years witnessed increasing interest in renal function of CF patients.
The CFTR is expressed in all parts of the kidney, but traditional views were that,
apart from nephrolithiasis, no specific pathology resulted and deranged renal
function was rare.

The P. aeruginosa Liverpool Epidemic Strain (LES) is endemic in our clinic and often
only predictably sensitive to aminoglycosides (tobramycin) and polymyxins
(colistin), both potentially nephrotoxic agents. Several reports of drug-related acute
renal failure in CF were cited. | present our own case series, the first to be
published in the adult CF literature: all were related to IV aminoglycoside therapy.
Subsequently, in a cross sectional survey of 80 consecutive stable patients
attending the outpatient clinic, | identified a high level (42%) of previously
unrecognised background renal impairment using CCl as an estimate of GFR from
24-hour timed urine collections. This was significantly associated with lifetime
exposure to IV aminoglicosides. 1V colistin, at recommended doses, did not appear
to be independently nephrotoxic but potentiated the cumulative renal injury of
aminoglycosides in combination. Due to practical shortfalls with urine collections,
use of formulae to estimate GFR is advocated. Several are employed in chapter 6;
they correlate to varying degrees with CCl measurement but uniformly tended to
overestimate GFR in the subgroup with impaired renal function, limiting their
practical utility as a screening tool for renal dysfunction in this patient group.

The primary toxic effect of aminoglycosides and polymixins is on the proximal
tubular epithelium. Release of tubular enzymes and proteins in urine is a sensitive
method of quantifying acute subclinical structural and functional changes due to
drug-induced tubular injury and monitoring its recovery. Using these assays | was
able to confirm that frequent aminglycoside exposure, without sufficient time for
complete tubular recovery, is one plausible mechanism underlying the cumulative
toxicity documented earlier. In contrast patients whose tubules recover fully before
subsequent drug challenge are likely to handle re-exposure with less incremental
injury. “Aminoglycoside-holidays” are proposed but the limited antibiotic choice
available to treat LES creates a need for other renal sparing startegies. TOBI, a
nebulised formulation of tobramycin delivers the drug directly to the site of
infection whilst minimising systemic bioavailabilty. FOM, a unique antibiotic with
antipseudomonal properties, is shown in animal models to protect against
aminoglycoside induced disruption of the proximal tubular lysosomal system.
Compared with IV TOB and COL combination in randomised cross over trials, | was
able to demonstrate similar clinical responses in the treatment of acute pulmonary
exacerbations with a combination of either TOBI and IV COL or IV TOB, COL and
FOM with the added benefit of attenuated acute renal injury, reflected in lower
levels of enzymuria and proteinuria. The potential for long term nephroprotection
with these approaches needs further examination with longitudinal multicentre
trials employing sensitive and specific renal tubular assays.








































































































































































































































































































































































































































































































































































































































































