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Cytarabine-induced fever complicating the clinical course of
leukemia
Can Gonena, Ismail Celikb, Yesim S. Cetinkayac and Ibrahim Haznedaroglud

The aim of this study is to assess the frequency and clinical

characteristics of cytosine arabinoside-induced fever

in patients with acute myeloid leukemia in remission,

receiving high-dose (3 g/m2) consolidation therapy. We

have investigated 77 consolidation cycles over a study

period of 4 years. A strict definition of cytosine

arabinoside-induced fever (i.e. patients without

neutropenia and with negative blood cultures during the

fever episodes) was used. Of the 77 consolidation cycles,

fever due to cytarabine was detected in 33 cycles (43%).

Median time of onset of fever from the beginning of first

chemotherapy dose was 22h and maximum temperature

was in the range 38.0–39.78C (mean±SD: 38.8±0.58C).

Median duration of fever was 10.15 h and did not exceed

72h. There was no difference with regard to neutrophil and

white blood cell counts between cycles with or without

cytarabine fever. The cost of investigation of fever source

was about US$2137. Our analysis suggests that ‘cytarabine

fever’ is a frequent and often a self-limiting complication of

high-dose cytosine arabinoside consolidation therapy, and

cost-reductive approaches could be structured based on

this background. Anti-Cancer Drugs 16:59–62 �c 2005

Lippincott Williams & Wilkins.
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Introduction
‘Drug-induced fever’ refers to a clinical disorder char-

acterized by fever associated with the administration of a

drug and disappearing following its discontinuation, when

no other cause for the fever is evident after a detailed

clinical search [1]. Drug-associated fever has been

estimated to occur in approximately 10% of in-patients,

and could be a cause of unnecessary testing and

prolonged hospitalization [2]. Antineoplastic drugs are

responsible for a substantial number of drug-induced

fever episodes [3].

The nucleoside analog, cytosine arabinoside (cytarabine/

Ara-C), is an effective agent in the treatment of acute

myeloid leukemia (AML) [4]. Its active metabolite

cytosine arabinoside triphosphate (Ara-CTP) inhibits

DNA polymerase by competing with the binding of the

natural substrate, deoxycytidine triphosphate. Also, Ara-

CTP incorporates into DNA and interferes with DNA

synthesis. In addition to direct cytotoxic effects, Ara-C

induces perturbations in the expression of various

oncogenes as well as lipid second messengers. All these

molecules play a role in the programmed cell death [5].

High-dose Ara-C (HDARA-C) regimen (1–3 g/m2) are

widely employed to overcome cellular drug resistance and

achieve therapeutic drug levels. Currently, the HDARA-C

regimen constitutes a ‘standard care’ for most AML

patients during the post-remission phase [6]. On the

other hand, HDARA-C consolidation regimen have

substantial toxicities such as myelosuppression, cerebellar

dysfunction, skin desquamation, conjunctivitis, hepato-

toxicity, pulmonary toxicity and fever [7–9]. There is a

paucity of data regarding the characteristics of Ara-C

fever with a variable fever incidence in different studies

[10,11]. We aimed to analyze our experience with regard

to the characteristics of fever due to HDARA-C

consolidation regimen in AML patients.

Patients and methods
Hospital records of 162 adult AML patients who were

treated between January 2000 and January 2004 were

retrospectively reviewed through the use of a compre-

hensive institutional database of medical diagnosis and

procedures. Patients in complete remission after the

induction chemotherapy who had received the HDARA-

C consolidation regimen were identified. Then, the

search was narrowed to those without proven infections

and fever at the beginning of the consolidation treatment.

We have examined 77 HDARA-C consolidation cycles in

38 eligible AML patients by using the written and

computerized medical records together with the phar-

macy charts.

Patients receiving consolidation chemotherapy at our

institution have been treated in standard rooms without

any special ventilation system. Standard precautions were
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followed unless there was an indication for another type

of isolation (e.g. contact precautions, droplet precautions

or airborne precautions). Routine gut decontamination or

other prophylactic antibiotics were not used. Pre-

consolidation evaluation of the patients consisted of

physical examination, routine complete blood count,

biochemistry studies, chest X-ray and bone marrow

examination. Body temperature measurements were done

every 2 h throughout the hospital stay in patients without

fever and the interval between two measurements was

narrowed according to the patients’ status when needed.

Complete blood counts were repeated daily in all patients

from the admission. The HDARA-C regimen consisted of

Ara-C 3 g/m2 every 12 h on days 1, 3 and 5. Ara-C dosage

was reduced to one-third in patients with severe co-

morbid disease and patients over the age of 60.

Ara-C fever was defined as a single axillary temperature of

38.31C (1011F) and above or a temperature of 38.01C

(100.41F) and above for Z 1 h in a patient with a

neutrophil count above 500 cells/mm3 and without an

apparent source of fever except Ara-C. Additionally, blood

cultures during the fever had to be all negative. Patients

who had fever before the beginning of consolidation

treatment, taking antimicrobials (even prophylactically)

and drugs with high potential for fever (except those

related to the leukemia treatment, like allopurinol) or

those with proven infections (including fungal infections

under control) were excluded from the study.

The relevant data about the characteristics of patients

and fever episodes related to HDARA-C administration

were collected. An independent samples t-test was used
with regard to white blood cell and neutrophil counts for

the comparison of consolidation cycles with or without

Ara-C fever. For the comparison of patients with or

without Ara-C fever with regard to gender and additional

drug usage (for co-morbid diseases) in the first recorded

consolidation cycle, the w2-test was used. p<0.05 was

considered as statistically significant. SPSS, version 10.0

for Windows, was used to analyze the data.

Results
AML patient characteristics are depicted in Table 1.

Twenty-three out of 36 patients (64%) developed fever in

at least one of the consolidation cycles. Of the 77

consolidation cycles analyzed in 36 AML patients, fever

due to HDARA-C was identified in 33 cycles (43%). The

maximum temperature ranged between 38.0 and 39.71C

(mean±SD: 38.8±0.51C) and the median time of onset

of fever from the beginning of the first chemotherapy

dose was 22 h (range 9.20–87.30 h). In eight consolidation

cycles, fever initiated in the chemotherapy-free days. In

five of these eight cycles, fever was identified on the

second day (between 24 and 48 h) and in the remaining

three cycles on the fourth day (between 72 and 96 h).

Fever was developed in the first 24 h in 18 out of the 77

consolidation cycles (23%). The median duration of fever

was 10.15 h (range 1–72 h). There were fever-free

episodes between fever spikes in 11 consolidation cycles.

The main characteristics of HDARA-C induced fever are

reviewed in Table 2.

The cytarabine scheme was continued in all patients

despite fever. Two patients were severely ill with

accompanying hypotension and rigors. Acral erythema

was observed in one patient. The consolidation scheme

was stopped early in two patients because of the

cerebellar toxicity of the drug. All blood cultures taken

during the fever episodes were negative. Ara-C dose was

reduced to 1 g/m2 (one-third of the usual dose) in six

patients because of age (over 60 years) and co-morbid

diseases.

White blood cell (7061.18±2735.82� 106/l) and neu-

trophil counts (4952.85±2359.92� 106/l) in consolida-

tion cycles in which Ara-C fever was detected were

not different from those in which Ara-C fever was

not encountered (6406.98±2537.75 and 4500.93±

2451.56� 106/l, respectively). Moreover, there was no

difference with regard to gender when the first recorded

consolidation cycle was compared between patients with

(female/male: 6/8) or without (female/male: 5/17) Ara-C

Table 1 Clinical characteristics of the study group

Age (years) [mean (range)] 46.6 ±15.6 (19–78)
Gender

male 25 (69%)
female 11 (31%)

AML class (French–American–British)
M0 1
M1 8
M2 11
M4 10
M5 3
M6 1

Biphenotypic 2

Table 2 Main characteristics of HDARA-C fever

Total no. patients 36
Total consolidation cycles evaluated 77
No. patients who developed fever in at least one consolidation
cycle

23 (64%)

No. consolidation cycles in which Ara-C fever detected 33 (43%)
Onset of Ara-C fever from the beginning of chemotherapy (h)

median (interquartile range) 22 (46, 10)
range 9.2–87.3

Maximum temperature (1C)
mean±SD 38.8±0.5
range 38.0–39.7
no. consolidation cycles in which fever 38.0–39.01C
encountered

18

no. consolidation cycles in which fever 39.1–40.01C
encountered

15

Duration of fever (h)
median (interquartile range) 10.15 (20, 07)
range 1–72
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fever. Drugs taken by the patients other than the

HDARA-C were prophylactic glucocorticoid eye drops,

standard anti-emetics and drugs related to the additional

medical problems. There was no difference with regard to

fever between patients using one or more of these

additional drugs from patients not using the aforemen-

tioned drugs.

For investigation of fever source; a total of 26 blood

cultures [unit price (UP): US$43], 21 urine cultures (UP:

US$36), six chest X-rays (UP: US$5.8), two sinus X-rays

(UP: US$4.9), two oral smears (UP: US$14.2), 11 sterile

urine examinations (UP: US$14.2) and six urinalysis (UP:

US$5.7) were performed in 33 consolidation cycles with

fever. The total cost of these investigations was about

US$2137.

Discussion
In this retrospective descriptive study, characteristics of

fever due to HDARA-C were analyzed during the

consolidation period in patients with AML in complete

remission. Fever due to Ara-C is a frequently encountered

toxicity of the HDARA-C consolidation protocol (43%)

despite the use of strict inclusion criteria in our study.

Elucidation of the true incidence of ‘Ara-C fever’ in

everyday clinical practice is very difficult since many

chemotherapeutic regimens include drugs other than Ara-

C. Moreover, drug usage related to co-morbid diseases

makes evaluation of drug fever rather difficult. Ara-C

fever was previously reported in 34% of refractory

leukemia patients in a toxicity study [10]. In another

study, a frequency of 24% was reported in 17 extensively

pre-treated patients with relapsed non-Hodgkin’s lym-

phoma [11]. Primary hematologic diseases were not under

control in both of these studies. In a pediatric study, fever

was encountered in 13 out of 16 patients receiving 2 g/m2

Ara-C [12]. In our single-agent study, 64% of patients

experienced fever in at least one of the consolidation

cycles. Fortunately, the toxicity was quite limited and

fever never exceed 401C (Table 2). According to the

National Cancer Institute-Common Terminology Criteria

for Adverse Events version 3.0, fever of 381C and above is

classified as grade 2 and hypotension accompanying fever

as grade 3 (http://ctep.cancer.gov/reporting/ctc.html; last

searched at 13 June 2004). All but two patients in our

study fulfilled grade 2 toxicity criteria. These two

patients had hypotension and rigors accompanying fever.

Both of them had been managed conservatively with fluid

administration and antipyretics. The consolidation

scheme has been continued despite the fever in all

patients.

Although drug fever is commonly cited as a cause of fever,

this condition has not been extensively reported in the

literature [3,13]. The mean lag time between the

initiation of an offending agent and the onset of fever

changed considerably when a wide variety of drugs

responsible for the fever were surveyed [1]. However,

fever induced by antineoplastic agents had a significantly

shorter median lag time than that associated with any

other drug category [1,3]. Our results further supported

this observation with a median lag time of 22 h. Ek et al.
previously reported a median lag time of 28 h in pediatric

patients receiving HDARA-C [12]. Approximately 23% of

fever episodes were observed in the first 24 h in our study.

The maximum duration of fever was 3 days, yet individual

fluctuations have been observed.

Ara-C infusions can induce a syndrome consisting of

fever, myalgia, abdominal pain, malaise and rash [14].

This ‘cytarabine syndrome’ has previously been attrib-

uted to hypersensitivity or vasculitis, but recent evidence

emphasizes the importance of cytokine network activa-

tion as the critical initiating pathophysiological trigger

[12]. It is proposed that NFkB activation by several

pathways in response to Ara-C mediates the production of

pro-inflammatory cytokines [12]. Steroids can inhibit

activation of NFkB [15] and corticosteroid administration

before Ara-C may prevent drug fever [16]. However, this

treatment modality needs to be better evaluated in

prospective randomized studies. Fever, but not the

classical ‘cytarabine syndrome’, is quite frequent among

the AML patients based on our data.

The investigation of fever source associated with

HDARA-C cost about US$2137 in 33 Ara-C fever

episodes according to our results. This outcome could

be due to the paucity of the data regarding the

characteristics of Ara-C fever. The lack of local institu-

tional and universal guidelines delineating which labora-

tory tests and examinations should be done in a febrile

patient receiving HDARA-C without neutropenia is also

evident. Likewise, the data regarding ‘when to do’ and

‘how much to do’ issues is also not available in the current

literature. Therefore, our study determining the main

characteristics of Ara-C fever might help to constitute a

background for future algorithm-creation studies and

guidelines about these critical issues. Irrelevant testing

can cause patient discomfort, complications and high

economic cost—greatly contrasting with the current ‘best

care’ strategy. Moreover, ‘the price’ could be higher than

observed in our study within distinct parts of the world,

particularly in Western countries where skilled medical

care is far more expensive.

In conclusion, fever due to HDARA-C is a frequent and

usually self-limiting adverse effect in AML patients.

Median lag time from the initiation chemotherapy to the

beginning of fever is short and the duration of fever is not

more than 72 h. High-grade fevers (401C or above) and

other toxic manifestations are not common. Irrelevant

testing for fever can cause substantial cost. Further
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prospective randomized trials are needed to constitute

cost-reductive algorithms and to form guidelines for

managing this complicated clinical state.
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