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Alkylating activity in serum, urine, and CSF
following high-dose ifosfamide in children — a comment
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1. The NBP method used here detects all alkylating metab-
olites that are present, that is, metabolites that may widely
differ in their pharmacokinetic profile and biologic effects.
In other words, the carcinotoxicity and general toxicity of
the various metabolites, which cannot be separated by this
method, varies considerably. The interpretive value of the
results is therefore limited. Still, it should be stressed that
the separate detection of, in part, highly unstable alkylat-
ing metabolites, some of which are present in very low
concentrations, is generally considered very difficult.

2. Nearly all alkylating metabolites of ifosfamide have
very short half-lives (<30 min). The pharmacokinetic
properties and plasma half-lives of the alkylating metabo-
lites occurring after an ifosfamide dose, therefore, depend
almost solely on their rate of formation, that is, the rate of
parent compound activation. Given the decreased ifos-
famide half-life after repeated administration of the drug
[3, 6, 7], it comes as no surprise that the half-lives of the
alkylating metabolites are also reduced. In keeping with
the hypothesis of Ninane et al., this phenomenon appears
to result from self-induction of enzymatic ifosfamide acti-
vation. It should be pointed out in this context that similar
findings were obtained in recent years by various workers
[1, 5] and by us [4, 7] for the ifosfamide analogue, cyclo-
phosphamide. Furthermore, cytostatic drugs of the oxaza-
phosphorine type are known to show substantial
intra- and interindividual variability in their biotransfor-
mation. Given the narrow therapeutic range of all cyto-
static agents, this large variability no doubt is a problem.

3. As a result of the rapid biotransformation and shorter
half-lives, the alkylating metabolites frequently reach
higher initial plasma levels, which then fall more rapidly.
Our studies on cyclophosphamide indicate that the con-
centration-time product (C X t, area under the blood-level
curve) is equal to or even greater than the AUC obtained
under reguiar half-life conditions. Adequate therapeutic
levels in poorly accessible compartments such as the cere-
brospinal fluid certainly require high peak levels. Howev-
er, the optimal duration of ifosfamide therapy and the

question of whether to use bolus injections or continuous
infusions would appear to depend more on the prolifera-
tion kinetics of the various tumors and, therefore, should
be determined in therapeutic trials that may be com-
plemented by cytokinetic data.

4. We developed more concrete ideas regarding the neuro-
toxicity of the drug. There is much evidence to suggest that
chloroacetaldehyde is the metabolite responsible for the
neurotoxicity of ifosfamide. In 1976, Norpoth [2] pointed
out the large interindividual variability in the extent of
side-chain oxidation and the formation of chloroacetalde-
hyde. It is conceivable that renal failure may exacerbate
the CNS toxicity of chloroacetaldehyde.
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