


STUDY OF TAXOL IN REFRACTORY ACUTE LEUKEMIAS

Reactivation of latent herpes simplex virus was proposed to
explain some of the mucositis induced by high doses of several
antineoplastic agents such as etoposide (31, 32). This explana-
tion was based on the reductions in the severity of mucositis
with the concurrent use of antiviral agents like acyclovir and
the tolerance of higher drug doses with acyclovir. However, it
did not appear that latent viral reactivation was a major con-
tributing factor in producing the mucositis that was observed
in this study, particularly since acyclovir was used prophylacti-
cally prior to and throughout taxol-induced aplasia in all pa-
tients. In addition, a viral etiology was not supported by the
histological and ultrastructural appearance of mucosal tissues
at postmortem examination and the clear dose-related nature
of the toxicity. It was also unlikely that concurrent use of
acyclovir permitted the tolerance of higher taxol doses, since
doses up to 275 mg/m? were not associated with significant
mucositis in a previous study in which patients did not receive
acyclovir prophylactically (12).

Severe peripheral neurotoxicity occurred in 75% of solid
tumor patients who were treated with taxol as a 24-h infusion
at the MTD, 275 mg/m?, in a previous Phase I study (12).
Therefore, it was anticipated that neurotoxicity would be the
dose-limiting nonhematological toxicity of taxol in this study.
Instead, severe neurosensory toxicity occurred in only one
patient who received two courses at 315 and 390 mg/m?>. It is
possible that myalgias and arthralgias, which were moderate to
severe at higher doses, were graded as neurotoxicity in previous
Phase I studies. Patients who developed moderate to severe
neurosensory toxicity did not have any predisposing risk factors
such as diabetes mellitus nor prior treatment with Vinca alka-
loids, which have been associated with severe taxol-induced
neuropathic effects (10-12). Neurotoxicity appeared to be cu-
mulative, and therefore, it is possible that severe neurotoxicity
would have occurred more frequently if a greater number of
courses were administered to each patient. Peripheral neuro-
toxicity was also very mild and not disabling for most patients
with advanced ovarian carcinomas who received multiple
courses of taxol in a Phase II study (29). In fact, most of those
patients had evidence of a preexisting cisplatin-induced periph-
eral neuropathy prior to treatment.

The peak plasma concentrations of taxol attained in patients
in this study were demonstrated to be capable of inducing
morphological effects indicative of cytotoxicity in several leu-
kemic cell lines in vitro (8). Taxol concentrations as low as 0.1
uM for 2 to 22 h induced irreversible microtubule bundles in a
significant proportion of cells in several leukemic cell lines,
which was also associated with significant reductions in the
clonogenic survival. However, microtubule bundles formed to
alesser extent and did not persist in relatively resistant leukemia
cells following 22 h of treatment with taxol concentrations as
high as 10 uM (8). Although it would have been optimal if a
full range of pharmacokinetic parameters as well as peak con-
centrations were obtained to compare drug exposure in patients
with drug exposure during in vitro and ex vivo treatment, the
achievement of peak concentrations at clinical doses that are
capable of inducing effects indicative of cytotoxicity is never-
theless encouraging.

Microtubule morphology as assessed by indirect immunoflu-
orescence was used to correlate distinct taxol-induced changes
such as microtubule bundles with clinical antineoplastic activ-
ity. Transient complete clearances of leukemia cells, rapid
reductions in large tumor burdens, and modest reductions in
leukemic blasts were used as indices of clinical antitumor activ-
ity and compared to microtubule bundle formation ex vivo.

Since any response that is less than a CR is probably clinically
meaningless and not useful in predicting taxol’s ultimate utility
in the treatment of leukemia, these indices of antitumor activity
were only used to preliminarily study taxol-induced microtubule
effects in clinical tumor specimens. Sensitivity to taxol-induced
microtubule bundle formation ex vivo was associated with clin-
ical antileukemia activity within the 250- to 390-mg/m? dose
range. Bundle formation did not occur in the blasts of four
patients who had progressive or stable disease even after ex vivo
treatment with taxol concentrations as high as 10 uM for 24 h.
Clinical antitumor activity was associated with various degrees
of sensitivity to microtubule bundle formation. Although these
data were too limited for meaningful statistical analysis, lower
taxol concentrations and exposure periods (i.e., 0.1 uM for 4 h)
were generally required to induce microtubule bundles ex vivo
in the blasts of patients who had profound and rapid clinical
responses. Peak taxol concentrations in these patients were
significantly higher than levels that were required to induce
bundles ex vivo.

Clinically, antimicrotubule agents have been among the most
effective classes of antineoplastic drugs. However, few have
been developed that possess higher therapeutic indices and
broader antineoplastic spectra than the Vinca alkaloids. Based
on taxol’s novel mechanism of action, activity in a wide variety
of solid tumors and leukemias in preclinical studies, and the
ability to achieve plasma concentrations that can induce perti-
nent microtubule effects and cytotoxicity in vitro, taxol may
find a unique niche in oncological therapeutics. This Phase I
study of taxol in leukemia determined that severe mucositis
limited the recommended Phase II dose and MTD for leukemia
patients to 315 and 390 mg/m?, respectively. Although the
magnitudes of these safe and maximal doses were not signifi-
cantly higher than similar values derived for solid tumor pa-
tients, in which myelosuppression limited dose escalation, ad-
ditional Phase II studies at these myelosuppressive doses will
be necessary to determine taxol’s activity in leukemias, and
perhaps in combination with hematopoietic growth factors or
as part of a preparative regimen for the bone marrow trans-
plantational therapy of solid neoplasms. Sensitivity to taxol-
induced microtubule bundle formation ex vivo appeared to be
related to taxol’s antineoplastic activity in vivo and may be
useful in assessing tumor sensitivity prior to therapy. However,
further evaluation of this assay in Phase II studies will be
necessary to determine its ultimate utility.
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