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Summary. Acute cerebellar toxicity with ataxia and dys-
arthria is a well-known side effect during high-dose cytara-
bine therapy. Dose, age, previous neurological disorders,
hepatic dysfunction, and renal insufficiency have been in-
consistently reported as risk factors. The present paper
presents a patient with renal insufficiency who developed
severe cerebellar toxicity following freatment with a dose
of cytarabine (8 g/m?2 over 5 days) not generally expected
to be associated with neurotoxicity. Together with a review
of the literature, the present case gives evidence of renal
insufficiency as a major risk factor in the development of
cerebellar toxicity during cytarabine therapy. Reduced
doses of cytarabine should be considered in patients with
renal impairment.

Introduction

Neurotoxicity, a well-known adverse effect following
high-dose cytarabine treatment, has been reported in 5%—
50% of treatment courses [1,7, 11, 12, 14, 21]. Several risk
factors for the development of neurotoxicity have been
described: cumulative dose of cytarabine [2, 14], age [10,
12}, past history of neurological dysfunction [16], and
hepatic dysfunction [16]. However, none of the reported
risk factors have been consistently identified. Not until
very recently has renal insufficiency been considered a
possible risk factor [7].

This paper presents a patient with renal insufficiency
who developed severe acute cerebellar toxicity following
treatment with a dose of cytarabine generally not consid-
ered to be associated with neurotoxicity.
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Case report

The patient was a 73-year-old man with acute myeloblastic leukaemia,
FAB type M2. Induction therapy was initiated with aclarubicin and
cytarabine (180 mg daily for 7 days) and induced a partial remission.
Another induction course of aclarubicine cytarabine was then given at a
dose of 200 mg daily for 7 days. During the subsequent neutropenic
period, the patient became febrile and started empiric antibiotic treatment
that included tobramycin. A few days later, serum creatinine levels rose
abruptly to a maximum of 855 pmol/l. Tobramycin was withheld and
haemodialysis was instituted, resulting in steady improvement of renal
function.

A follow-up bone marrow examination showed complete remission,
and consolidation chemotherapy with high-dose cytarabine therapy was
initiated at a dose of 2 g twice daily. On the 1st day of cytarabine therapy,
the serum creatinine value was 117 pmol/l, which increased to 316
pmol/l on the following day and fluctuated between 235 and 287 pmol/l
over the next 4 days. Comparison of the creatinine and urea levels over a
longer period showed it to be very likely that the initial creatinine
measurement was spurious. Because of the persistent rise in serum
creatinine values, the cytarabine dose was reduced to 1 g twice daily. On
the 5th day of treatment after having received 14 g (= 8 g/m?) cytarabine;
the patient developed severe ataxia (unable to ambulate) and severe
dysarthria (incomprehensible speech). He remained conscious but
showed personality changes with aggressive traits. The cytarabine infu-
sion was discontinued.

The neurological symptoms persisted unchanged for abmost
2 weeks. On the 12th day the patient experienced a temperature rise to
41.7°C accompanied by signs of septic shock and received an in-
travenous dose of 100 mg prednisolone. The following day his speech
was almost restored to normal, and he showed fast improvement in
walking function and could walk alone 1 week later. The patient was
discharged 19 days after the first appearance of neurotoxic symptoms.
During continued prednisolone treatment of 50 mg daily, he demon-
strated complete neurological restoration after 1 month. The predniso-
lone dose was gradually tapered after 2 months without problems. The
patient had no prior neurological disorders. His hepatic function and
platelet count were within the normal ranges at the time of onset of the
neurological symptoms.

Discussion

Cytarabine has been recognized as an important drug in the
treatment of acute leukaemia over the last two decades [9].
Improvement in remission rates, especially in refractory



acute leukaemia, was reported after the introduction of
high-dose cytarabine in 1979 [17]. In an attempt to in-
crease the remission rates further even higher doses were
used, and a new side effect of severe and in some cases
fatal cerebellar toxicity was observed [14]. The clinical
picture was dominated by the cerebellar dysfunction with
dysarthria, dysdiadochokinesia, and ataxia. Cerebral dys-
function with personality changes, seizures, somnolence,
or coma also occurred [14]. Autopsy studies have revealed
gliosis and considerable degeneration and decrease in the
number of Purkinje cells in the cerebellar hemispheres and
the vermis [1, 3, 8, 11, 18, 21].

Cerebellar function is in most cases restored to normal
within 10 days, but dysfunction may persist for several
months and is occasionally irreversible [1, 6, 12, 14, 16,
21]. No specific therapy is known. Because of concurrent
septic shock, the present patient received 100 mg prednis-
olone and subsequently showed a prompt improvement in
cerebellar function. The sudden improvement after pred-
nisolone might be a mere coincidence, but it could also
indicate a possible beneficial effect of prednisolone in cy-
tarabine-induced neurotoxicity.

After intravenous infusion, cytarabine is rapidly inacti-
vated (mainly in the liver) by cytidine deaminase to arabi-
nosyl uracil (ara-U), a relatively nontoxic compound [4].
Within the normal therapeutic dose range, cytidine deami-
nase does not seem to become saturated [19]. After a single
injection, 80% of the drug is excreted in the urine within
24 h, mostly as ara-U [13]. Shortly after an intravenous
injection, the concentration of cytarabine in cerebrospinal
fluid is 60% of that in plasma [13]. After several hours, the
level in cerebrospinal fluid exceeds that in plasma because
of the low concentration of cytidine deaminase in the brain
parenchyma [5, 13, 19, 20].

In the earliest report [14] the neurotoxicity was found
to be dose-related, with no CNS dysfunction occurring
below a critical total dose of 36 g/m?2; it was concluded that
doses of <54 g/m?2 resulted in only minimal side-effects.
However, a subsequent study [8] found a high frequency of
neurotoxicity among elderly patients, even at doses as low
as 18 g/m2. The age-dependent risk of neurotoxicity was
confirmed in a later study [12], and reduced doses of cy-
tarabine were recommended in patients of >50 years of
age [12].

In previous reports of cytarabine and neurotoxicity,
renal insufficiency was not considered to be a risk factor,
and data on renal function in patients who developed neu-
rotoxicity have not been presented. In 1987, Herzig et al.
[12] noted that several patients with cerebellar toxicity
either had or developed renal insufficiency; no supportive
data for this possible association were given. In the paper
published by Damon et al. in 1989 [7], it was found that 16
of 26 (62%) courses of high-dose cytarabine in patients
with renal insufficiency were complicated by neurotoxi-
city, as opposed to only 10 of 121 (8%) in the group with
normal renal function. No dose-dependent risk of neu-
rotoxicity was found [7].

Ara-U is eliminated by renal excretion and has a half-
life in plasma of about 4 h. In vitro, it exerts an inhibitory
effect on cytidine deaminase activity [5]. In renal impair-
ment, the level of ara-U in plasma rises, which might
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inhibit cytidine deaminase and consequently increase the
cytarabine concentration, thereby augmenting the risk of
neurotoxic side effects.

Moderate neurotoxicity has been reported after a dose
of 12 g/m2 [16]. To the author’s knowledge, only one
patient has thus far been reported to show signs of severe
cerebellar toxicity following a total cytarabine dose of
<10 g/m?2. A patient with large-cell carcinoma of the lung
who received cisplatin and two courses of 3 g/m?2 cytara-
bine developed renal impairment and cerebellar toxicity.
Plasma and cerebrospinal fluid concentrations of ara-U
were found to be much higher and more sustained than
those recorded during treatment courses given under con-
ditions of normal renal function [15]. The present case
adds further support to the suggestion that renal insuffi-
ciency is a major risk factor in the development of cerebel-
lar toxicity during cytarabine therapy. Reduced doses of
cytarabine should be considered in patients with renal im-
pairment.
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