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A b s t r a c t  In four of 14 patients with acute lymphoblas- 
tic leukemia (ALL) who received induction chemother- 
apy containing weekly injections of vincristine and si- 
multaneous antifungal prophylaxis with itraconazole, 
unusually severe and early vincristine-induced neuro- 
toxicity was observed. In these patients (three female, 
one male) paresthesia and muscle weakness of the up- 
per/lower extremities and paralytic ileus occurred after 
the first or second vincristine injection. In one patient a 
laryngeal nerve paresis required mechanical ventila- 
tion. The neurotoxic complications were more serious 
than those seen in a previous series of 460 A L L  pa- 
tients under the identical cytostatic regimen but with- 
out itraconazole prophylaxis. The underlying mecha- 
nism is unclear. Interaction with the cytochrome P-450 
system, reversal of multidrug resistance, and influence 
of estrogens are to be considered. 

K e y  w o r d s  I t r a c o n a z o l e  �9 Vinca alkaloids �9 

Neurotoxicity �9 M D R  �9 Cytochrome P-450 

Itraconazole, a triazole drug, inhibits the ergosterol 
synthesis of fungal cells by interaction with the cytoch- 
rome P-450 system [1, 7]. Due to its activity against As- 
pergillus spp. [1], it is not only given in systemic my- 
coses [2], but is also used prophylactically in patients 
with leukemia and lymphoma receiving intensified che- 
motherapy regimens resulting in long-term neutrope- 
nia, and thereby in an increased risk of aspergillosis [6]. 
Itraconazole may lead to a broad spectrum of toxicity 
and interactions with other drugs, e.g., antacids, rifam- 
pin, cyclosporine [1, 3]. An interaction with vinca alka- 
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loids potentiating neurotoxicity has not been described 
so far. 

This is a report about severe neurotoxic symptoms 
observed in 4/14 patients with A L L  who received in- 
duction therapy with prednisone days 1-28, asparagi- 
nase days 15-28, and daunorubicin and vincristine 2 mg 
on days 1, 8, 15, 22, and who were additionally treated 
with itraconazole as antifungal prophylaxis. Itracona- 
zole was given from the first day of chemotherapy until 
the recovery of neutrophils; the dosage was 400mg 
(capsules) per day. Four patients developed very severe 
neurotoxicity. Patient criteria and observed symptoms 
are listed in Table 1. In three patients paresthesia and 
muscle weakness, in one patient additional paresis of 
extremities occurred. Two patients each had a subileus 
and complete paralytic ileus, respectively. One patient 
suffered from a laryngeal nerve paresis requiring treat- 

Table 1 Patient characteristics, therapy, kind and course of neu- 
rotoxicity (VCR vincristine, CR cured, PR improved) 

Case no. 1 2 3 4 

Patient characteristics 
Sex m f f f 
Age (years) 24 29 16 18 

Treatment 
Body surface (m 2) 2.1 1.7 1.7 1.7 

Absolute dose (mg) 
Vincristine 4 4 4 4 
Vinblastine 10 16 16 --  

Itraconazole (mg/day) 400 400 400 400 
Neurotoxic symptoms 

Extremities (WHO) 2 4 2 2 
Days after start of VCR 11 7 11 8 
Follow-up CR PR CR CR 
Paralytic (sub)ileus (WHO) 3 4 3 4 
Days after start of VCR 13 13 11 15 
Follow-up CR CR CR CR 
Laryngeal nerve paresis 
Days after start of VCR 60 
Follow-up CR 
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ment in an intensive care unit with mechanical ventila- 
tion. The adverse events were reversible, except for a 
mild persisting paresthesia in one patient. Three pa- 
tients received vinblastine instead of vincristine during 
further chemotherapy; in one patient it was necessary 
to stop the vinca alkaloid therapy completely. 

Both degree and early onset of the neurotoxic symp- 
toms were uncommon. Overall, a peripheral polyneuro- 
pathy of WHO grade 2-4 (paresthesia/muscle weak- 
ness-motor insufficiency/paresis) was seen in 29% of 
the 14 patients receiving itraconazole in comparison to 
only 6% of 460 A L L  patients treated before the intro- 
duction of itraconazole but receiving the same chemo- 
therapy regimen. A paralytic (sub)ileus developed in 
29% and 4%, respectively. Usually, vincristine-induced 
paresthesia developed after two or more vincristine in- 
jections and increased slightly in the involved patients. 
When itraconazole prophylaxis was given simulta- 
neously, paresthesia and muscle weakness were ob- 
served after the first, and paralytic ileus after the sec- 
ond injection of vincristine. 

The sexual distribution showed a higher involve- 
ment of women. Severe neurotoxic complications oc- 
curred in three of six female patients, but in only one of 
eight mate patients. The only difference in medication 
between male and female patients was daily treatment 
with lynestrenol in females to prevent menstrual bleed- 
ing. However, of the female patients with acute myelo- 
blastic leukemia who also received intensive chemo- 
therapy but without vincristine, and identical prophy- 
laxis with itraconazole and lynestrenol, none experi- 
enced any of the neurotoxic symptoms described 
above. 

A severe disorder of the liver which could delay the 
secretion and metabolism of vincristine was not seen in 
any of the involved patients. 

These observations indicate that the combination of 
vinca alkaloids with itraconazole is the leading event in 
the neurotoxicity, The underlying mechanism of a pos- 
sible interaction between vincristine and itraconazole is 
unknown. Two points have to be discussed as possible 
pathomechanisms: 

1. The most likely mechanism might involve the in- 
hibition of cytochrome P-450-dependent enzymes by 
itraconazole. The involvement of the cytochrome P~450 
system in vinca-alkaloid metabolism and possible inter- 
action with ketoconazole has been reported [10]. In 
comparison with imidazoles such as ketoconazole, how- 
ever, triazole drugs including itraconazole have been 
described as showing greater affinity for fungal than for 
mammalian cytochrome P-450 systems [7]. 

2. Itraconazole may potentiate vinca-alkaloid toxici- 
ty by inhibiting the P-glycoprotein efflux pump, result- 

ing in a reversal of multidrug resistance (MDR 1). The 
P-glycoprotein efflux pump increases the excretion of 
vinca alkaloids, daunorubicin, and other drugs from the 
cytoplasm and is physiologically expressed in liver cells: 
The reversal of daunorubicin resistance by itraconazole 
has been reported [4]. Moreover, an increased remis- 
sion and survival rate of patients with acute leukemia 
receiving itraconazole prophylaxis has been observed, 
which was explained by possible reversal of daunorubi- 
cin resistance by itraconazole [8]. 

o u r  clinical experience suggests that itraconazole 
may severely aggravate vincristine-induced neurotoxici- 
ty. Additionally, the efficacy of itraconazole in prevent- 
ing aspergilloses is the subject of controversy [5, 6, 9]. 
Therefore, the combination of these two drugs should 
be avoided. 
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