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Abstract

The mainstay of treatment for acute myeloid leukemia (AML), cytarabine, is known to induce encephalopathy,
usually at high doses. During induction chemotherapy, a 38-year-old woman with non-M3 AML experienced
encephalopathy following the administration of standard-dose cytarabine. The patient’s mental state deteriorated,
and she exhibited symptoms of physical weakness, confusion, and lethargy. There were no abnormalities in the
brain parenchyma discovered by a CT scan. After a diagnosis of cytarabine-induced encephalopathy, cytarabine
treatment was abruptly discontinued. Levetiracetam was used for managing seizures, intravenous hydration,
and medication management, all of which were put into place as supportive measures. Over the next few days,
the patient’s mental state got better, and ten days later, she was fully conscious again. The encephalopathy
and cytarabine were likely related, according to the Naranjo scale. Cytarabine was not reintroduced due to the
patient’s recovery and to prevent any potential problems. Rather, an alternate treatment regimen consisting of
etoposide and mitoxantrone was initiated. This case emphasizes how crucial it is to take cytarabine-induced
encephalopathy into account as a possible side effect when treating AML, even at lower doses of the medication.
to minimize patient morbidity and ensure a successful treatment course, healthcare practitioners need to be on
alert for signs and symptoms of this condition. Early detection and rapid cessation of cytarabine medication are
critical steps in this regard.
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Introduction (3). However, cerebral adverse effects including
encephalopathy, dysarthria and paraplegia are relatively

One of the most prevalent forms of acute leukemia is acute
myeloid leukemia, which is correlated with malignant
bone marrow disorders (1). AML can be categorized
into various subtypes; however, a general distinction can
be drawn between M3 and non-M3 classifications. The
primary therapeutic approach for non-M3 AML is typically
divided into two phases: induction and consolidation. The
induction phase frequently employs the 3+7 regimen,
while the consolidation phase often utilizes the HIDAC
regimen (high-dose Ara-c). So, Cytarabine serves as
the cornerstone of both induction and consolidation
chemotherapy protocols. Furthermore, cytarabine remains
a critical therapeutic intervention for M3 classifications
of AML (2). Cytarabine, a medication belonging to the
antimetabolite class that frequently causes adverse effects
such as diarrhea, oral mucositis, vomiting, and neutropenia

rare with this agent at low doses and are typically observed
at high doses (4). Nonetheless, in this case study, we look
at a patient who received this medication in low doses and
then suffered encephalopathy.

Case Presentation

The patient, an Iranian woman 38 years of age, obtained
a diagnosis with AML (non-M3) based on bone marrow
biopsy, and she received standard chemotherapy
induction using a 7+3 regimen. (cytarabine 150 mg/m2/
day continuous infusion for 7 days with daunorubicin
90 mg/m2 for 3 days) The initial stage of treatment
proceeded well until day 5; when the first cycle was
completed. At that point, the patient began to gradually
deteriorate mentally, showing increased numbness,
confusion, and lethargy.
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Clinical Findings and Diagnostic Workup

Upon physical examination, the patient exhibited
significant disorientation and drowsiness, making it
challenging for her to follow commands and respond to
basic questions. At that time, her Glasgow Coma Scale
(GCS) was approximately six to eight. A neurological
assessment indicated general weakness and impaired
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level of consciousness

In order to expeditiously rule out alternative etiologies such
as intracranial hemorrhage contributing to the patient’s
rapidly deteriorating mental status, a cranial computed
tomography (CT) scan was requisitioned. The examination
yielded unremarkable findings, with no evidence of
structural abnormalities within the brain parenchyma.

Picturel. Brain CT-Scan of patient; No pathological findings.
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Treatment and Course

Considering the clinical presentation, the temporal
association with cytarabine administration, and the
exclusion of alternative etiologies, the patient received
a diagnosis of cytarabine-induced encephalopathy.
Consequently, cytarabine was discontinued immediately.
The treatment plan shifted to supportive measures, including
intravenous hydration to maintain electrolyte balance and
close monitoring of her vital signs. Additionally, parenteral
haloperidol and biperiden was given to patient in order to

treat her agitation. Patient also received levetiracetam as a
treatment for her seizure. Thankfully, the patient’s mental
status showed gradual improvement over the following
days and patient was fully consciousness after 10 days.
According to Naranjo scale of adverse drug reactions,
this adverse reaction is probably caused by cytarabine
(score=5) (5). Concerning patient’s condition, the physician
did not re-challenge of cytarabin administration again;
Furthermore, a new regimen including mitoxantrone and
etoposide was initiated for her.

Table 1. Naranjo scale and scores of the studied patient.

Question Yes No Don’t Know Score
1. Are there previous conclusive reports on this reaction? +1 0 0 +1
2. Did the adverse event appear after the suspected drug was administered? +2 -1 0 +2
3. Did the adverse reaction improve when the drug was discontinued or a specific antagonist was administered? — +1 0 0 +1
4. Did the adverse reaction reappear when the drug was readministered? +2 -1 0 0
5. Are there alternative causes (other than the drug) that could on their own have caused the reaction? -1 +2 0 0
6. Did the reaction reappear when a placebo was given? -1 +1 0 0
7. Was the drug detected in the blood (or other fluids) in concentrations known to be toxic? +1 0 0 0
8. Was the reaction more severe when the dose was increased, or less severe when the dose was decreased? +1 0 0 0
9. Did the patient have a similar reaction to the same or similar drugs in any previous exposure? +1 0 0 0
10. Was the adverse event confirmed by any objective evidence? +1 0 0 +1

Discussion

One well-known side effect of cytarabine is encephalopathy
(6). However, a high dose of this agent has been utilized
in the majority of documented cases of cytarabine-
induced encephalopathy (6-8). Rubin et al., identified
several potential predictors for cytarabine-induced
encephalopathy, including elevated serum creatinine
(>1.2 mg/dL), advanced age (>40 years), and elevated
alkaline phosphatase (ALP) exceeding three times the
upper limit of normal. However, it is noteworthy that these
risk factors were established within the context of high-
dose cytarabine regimens (9). Different studies suggest
a potential correlation between impaired renal function
and cytarabine-induced encephalopathy in AML patients.
(10-12) Elevated serum creatinine levels, a sign of kidney
dysfunction, were also observed in some of the individuals
with high-dose cytarabine-induced encephalopathy that
have been documented. The findings emphasize how
critical it is to keep an eye on kidney function when
taking cytarabine for patients to prevent cerebral damage
(8, 13). The patient presented in this case report received
a standard-dose cytarabine treatment and lacked any

200 jpe.tums.ac.ir

of the aforementioned risk factors in particular, renal
insufficiency.

Although the precise mechanism of cytarabine
neurotoxicity is not known, an autopsy demonstrated that
glial cells proliferated erratically and Purkinje cells in the
cerebellum died out. Furthermore, cytarabine may result in
patchy losses in the cerebellum’s granular and molecular
layers, but it hardly ever damages the deep nuclei (14).
The wurgency of promptly diagnosing and treating
cytarabine-induced encephalopathy as a potential adverse
reaction during the treatment of acute myeloid leukemia
(AML) is emphasized by this case report. It highlights
how important it is for healthcare providers to be on
alert for symptoms of the condition and to act quickly to
discontinue cytarabine therapy in order to reduce patient
morbidity and ensure an effective course of treatment. In
order to prevent more neurological problems and enhance
the overall well-being of the patient receiving AML
treatment, early detection and action are crucial.
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