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Abstract Although consensus exists relating criteria for the
identification of low-risk patients with febrile neutropenia,
no clear indication on how to manage these patients has
been so far provided particularly in outpatients affected by
hematologic malignancies. The feasibility and safety of
early discharge was prospectively evaluated in 100 out-
patients with hematologic malignancies and febrile neutro-
penia. A strategy considering the risk-index of the
Multinational Association of Supportive Care in Cancer
(MASCC) was applied. High-risk patients were entirely
managed at hospital. Low-risk patients were early dis-
charged if they were afebrile since 48 h and not on
supportive therapy requiring hospitalization. Out of 90 low-
risk episodes, in 69 instances (76.7%), patients were
discharged after a median of 4 days and continued home
therapy with oral cefixime (78%) or other antibiotics. Only
five outpatients (7.2%) had fever recurrence. Twenty-one
low-risk patients were not early discharged due to worsen-
ing conditions (three deaths), need of multiple daily dose
therapy, or discharge refuse. No clinical characteristic was
able to predict the eligibility for early discharge. The
MASCC risk-index is a useful aid in the identification of
high-risk febrile neutropenia needing whole in-hospital
treatment. As for low-risk patients, hospitalization at least
in the first days of fever is required. Cefixime could be

included among the oral antibacterial drugs to be used in
the outpatient treatment of adult patients with febrile
neutropenia.
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Introduction

The clinical approach to febrile patients with neutropenia
has been a challenge in the years with the development of
both new antimicrobial drugs and new strategies for using
them. Over the past decade, with a better understanding of
the syndrome of febrile neutropenia, it has become possible
to categorize patients into risk-groups and to predict the
outcome of this complication [1]. Various risk models
based on patient characteristics at the onset of febrile
neutropenia have been developed enabling clinicians to
classify patients as low or high risk [1–5]. In 2000, the
Multinational Association of Supportive Care of Cancer
(MASCC) developed a prediction model aimed at identify-
ing those patients with the greatest chance of recovering
without serious medical complications [5]. Prognostic
factors included in this model are listed in Table 1.
Although consensus exists relating criteria to be considered
for the identification of low-risk patients with febrile
neutropenia, no clear indication on how to manage these
patients has been so far provided, and different options
include outpatient treatment with oral antibiotics or early
discharge after in-hospital clinical evaluation in the first
phase of the febrile episode [1, 4, 6–22].
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In recent years, it has been a common practice in our
center to manage a large number of patients with hemato-
logical malignancies into an outpatient setting even during
the periods of severe neutropenia [5, 16, 23–25]. In the
event of a febrile episode, patients were instructed to
return immediately to our hematologic emergency unit
(EU), which is specifically dedicated to outpatients with
blood disorders requiring prompt clinical and therapeutic

intervention for all kinds of hematologic emergencies [24,
25]. After an initial hospitalization phase, patients free
from fever and in good clinical condition were usually
discharged regardless of their absolute neutrophil and
platelet count and continued antibiotic therapy as out-
patients. To better assess the safety and efficacy of this
early discharge approach, we prospectively evaluated 100
consecutive episodes of fever and neutropenia seen during
an 18-month period. A risk-based strategy, which consid-
ered the MASCC risk-index, was applied to identify
objective criteria for the choice of early hospital discharge
of patients.

Materials and methods

Patients were from the population of adult subjects
(>16 years) with hematological malignancies followed at
the Dipartimento di Biotecnologie Cellulari ed Ematologia
of the University “La Sapienza” of Rome, who referred to
the hematologic EU and were hospitalized for febrile
neutropenia from March 2001 through August 2002.

Table 1 MASCC risk-index score

Characteristic Weight

Burden of illness: no or mild symptoms/ moderate
symptoms

5/3

No hypotension 5
No chronic obstructive pulmonary disease 4
Solid tumor or no previous fungal infection 4
No dehydration 3
Outpatient status 3
Age < 60 years 2

Points attributed to the variable “burden of illness” are not cumulative.
The maximum theoretical score is therefore 26.

Outpatient with hematologic malignancyOutpatient with hematologic malignancy andand febrile neutropeniafebrile neutropenia

Clinical and laboratory check at the hematologic Emergency Unit, MASCC score calculation
Hospital admission

Initiate iv empiric antibiotic therapy (ceftriaxone + amikacin)

Change to oral cefixime

Early discharge

Change to adapted parenteral
or oral antibiotic therapy

DefervescenceDefervescence (at(at leastleast 48h)48h)
andand

MASCC scoreMASCC score >>21 at21 at admissionadmission
andand

Good general conditionsGood general conditions
andand

NoNo supporivesupporive carecare requiring hospitalizationrequiring hospitalization

NoNo pulmonarypulmonary infiltrateinfiltrate
NoNo pathogenpathogen in vitroin vitro resistantresistant to cefiximeto cefixime
NoNo modificationmodification ofof initial antibiotic therapyinitial antibiotic therapy
NoNo controindicationcontroindication oror refusalrefusal ofof oral therapyoral therapy

Pulmonary infiltrate without respiratory failure
Pathogen in vitro resistant to cefixime
Modification of initial antibiotic therapy
Controindication or refusal of oral therapy

MASCC score < 21 at admission
and/or

Worsening general conditions
and/or

Supportive care requiring hospitalization
and/or

Discharge patient refusal

Complete treatment
as inpatient

Fig. 1 General schema for the clinical trial
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Neutropenia was defined as an absolute neutrophil count of
<500 cells/μl of blood and fever as a single body
temperature >38.5°C or a temperature >38°C for more than
1 h. Upon arrival at the EU, a complete clinical and
laboratory check was performed: medical history, physical
examination, routine hematochemical analyses, three blood
cultures as well as cultures from any presumed site of
infection, and a chest radiograph. The MASCC risk-index
score was calculated according to criteria shown in Table 1
for each patient. Patients with a score of ≥21 were regarded
as low risk of complications, whereas patients with a score
<21 were regarded as high risk. Within 1 h of arrival at the
EU, patients with febrile neutropenia were admitted to the
ward and empirically treated with the antibiotic intravenous
combination ceftriaxone (2 g/24 h) plus amikacin (20 mg/
kg/24 h). Patients with persisting fever after 4 days
antibacterial therapy underwent chest CT scan and further
microbiological exams. Therapy was adjusted on the basis
of clinical response, results of culture, and sensitivity tests.
In the event of persisting fever of unknown origin, usually
teicoplanin was empirically added after 4 days and
antifungal treatment after 7 days. The therapeutic plan
was to continue antibiotics until 6 consecutive days has
passed without fever or until microbiological and/or clinical
evidence of infection disappeared.

High-risk patients (score < 21) were managed at hospital
for the entire therapeutic course regardless of neutropenia
recovery and response to treatment. Low-risk patients
(score ≥ 21) were early discharged to continue antibiotic
therapy as outpatients, regardless of their absolute neutro-
phil or platelet counts, if they were free from fever since
48 h, were in good general conditions, and not on
supportive therapy requiring further hospitalization. The
decision for early discharge of each patient was made by
the one responsible for clinical care with the informed
consent of the patient. Patients eligible for early discharge
were given oral cefixime (one 400 mg capsule every 24 h)
for further 4 days if the initial antibiotic therapy with
ceftriaxone plus amikacin had not been modified, the
episode of febrile neutropenia was of unknown origin, or
a microorganism susceptible to cefixime had been isolated
from cultures. Patients eligible for early discharge but had
initial antibiotic therapy modified, or a documented
pulmonary infiltrate or a microbiologically documented
infection by a pathogen not susceptible to cefixime, were
given a different, adapted, parenteral, or oral antibiotic
therapy. After discharge, patients were followed on an
outpatient setting to monitor the outcome. The study
schema is summarized in Fig. 1.

Our protocol was approved before the start of the study
by a committee on human experimentation of our Institu-
tion, and informed consent was obtained from all our
patients.

Results

During the 18-month study period, 100 consecutive
episodes of febrile neutropenia in 87 outpatients requiring
hospitalization were considered. The patient characteristics
are summarized in Table 2. In three fourths of the episodes,
patients had recently received remission induction chemo-
therapy or relapse treatment of underlying disease, whereas
about 20% of the episodes occurred in patients who were
on supportive/conservative therapy. Overall duration of
neutropenia [absolute neutrophil count (ANC) < 500/μl]
was mean 12.3 days (range, 2–104 days). In 60% of
episodes, patients had neutropenia lasting >10 days. More
than 50% of patients were profoundly neutropenic (ANC <
100/μl) and under oral ciprofloxacin prophylaxis (500 mg
twice daily) at the start of fever. The clinical and
microbiological characteristics of the 100 febrile episodes
categorized according to the MASCC risk-index score are
detailed in Table 3. At the time of hospital admission, 90 of
100 febrile episodes were associated with low risk (score ≥
21), whereas the remaining ten episodes were at high risk
(score < 21). The weight of the single prognostic factors
used for score calculation was detailed. The factors which
mainly affected the risk were age, hydration status, and
burden of illness. Overall, 68%, 15%, and 17% of the

Table 2 Clinical characteristics of the febrile neutropenic patients

Characteristic

Number of episodes evaluated (number of patients) 100 (87)
Mean age, y (range) 53.5

(16–78)
Sex, number of male/female 72/28
Underlying disease, number of episodes
Lymphoma 47
Acute myeloid leukemia 22
Acute lymphoid leukemia 10
Chronic lymphoid leukemia 7
Multiple myeloma 7
Myelodisplastic syndrome 6
Chronic myeloid leukemia in blast crisis 1
Last treatment for the underlying disease, number of
episodes
Chemotherapy 78
Allogeneic blood stem cell transplant 1
Supportive therapy 21
Overall duration of neutropenia (PMN < 500 cells/μl),
mean days (range)

12.3
(2–104)

Prolonged (>10 days) neutropenia, number of episodes 60
Absolute neutrophil count < 100 cells/μl at entry, n 59
Prophylaxis with ciprofloxacin at the onset of fevera 58
Indwelling intravascular catheter, n 65

a Ciprofloxacin prophylaxis, at a dose of 500 mg twice daily, was
usually administered in patients with chemotherapy induced neutro-
penia presumably lasting >7 days.
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febrile episodes were of unknown origin, clinically docu-
mented and microbiologically documented, respectively.
Pneumonia was documented in 16 cases (2 of which with
septicemia). In all but one microbiologically documented
infection, the pathogen was isolated from blood (Table 4).
Overall, 11 of 17 microbiologically documented infections
occurred while the patients were under ciprofloxacin
prophylaxis since 5 mean days (range, 2–9 days).

The initial empiric antibacterial therapy with ceftriaxone
plus amikacin was maintained during hospitalization in
94% of cases. Initial antibiotic therapy was modified in six
cases, as detailed in Table 3, based on microbiological data
(Pseudomonas aeruginosa septicemia, two cases; Escher-
ichia coli and Staphylococcus septicemia, one case each) or
empirically (two cases). No antifungal treatment was
required. Median duration of neutropenia from start of

antibiotic therapy to achievement of ANC > 500/μl was
7 days (range, 2–14 days). Treatment success with initial
antibacterial therapy or after modification was obtained in
97% of cases. Fever disappeared after a median of 3 days
(range, 1–9 days). Seven (three high-risk and four low-risk)
patients died, and in three of them (all at high-risk), death
was related to the infectious episode (pneumonia in one
patient and gram-negative septicemia in two patients).

The data of the clinical trial profile are detailed in Fig. 2.
In 69 (76.7%) out of 90 episodes of febrile neutropenia at
low risk (score ≥ 21), patients were early discharged after a
median of 4 days (range, 2–6 days) before completion of
the antibiotic therapy and continued antibacterial therapy at
home. In 54 of the 69 cases (78%), antibiotic therapy was
changed to oral cefixime, and in 15 cases not eligible for
treatment with cefixime, patients continued the same

Table 3 Clinical and microbiological characteristics of the 100 episodes of febrile neutropenia

Characteristic MASCC score < 21, high risk
n=10 episodes

MASCC score ≥ 21, low risk
n=90 episodes

Total episodes,
n=100 episodes

Calculation of the MASCC scoring system at the onset of febrile episodes, number of episodes (%)
No or mild symptoms 3(30) 86(96) 89(89)
Moderate symptoms 1(10) 3(33) 4(4)
No hypotension 7(70) 87(97) 94(94)
No chronic obstructive pulmonary disease 8(80) 90(100) 98(98)
Solid tumor or no previous fungal infection 10(100) 90(100) 100(100)
No dehydration 6(60) 85(94) 91(91)
Outpatient status 10(100) 90(100) 100(100)
Age < 60 years 1(10) 589640 59(59)
Prophylaxis with ciprofloxacin at the onset
of fever, number of episodes (%)

4(40) 54(60) 58(58)

Diagnosis of febrile episode, number of episodes (%)
Fever of unknown origin 2(20) 66(73) 68(68)
Clinically documented infection
[cases of pneumonia]

3(30)[3] 12(13)[11] 15(15)[14]

Microbiologically documented infection
[cases of septicemia]

5(50)[5]a 12(13)[11]b 17(17)[16]

Antibiotic therapy during hospitalization, number of episodes (%)
No modification of initial antibacterial therapy
(ceftriaxone plus amikacin)

8(80) 86(96) 94(94)

Modification of the initial antibacterial therapy
Ceftriaxone plus amikacin plus teicoplanin / 2(22) 2(2)
Ceftriaxone plus amikacin plus levofloxacin / 1(1.1) 1(1)
Ceftriaxone plus amikacin plus erithromicin 1(10)/ 1(81)
Meropenem plus amikacin plus teicoplanin / 1(1.1) 1(1)
Piperacillin–tazobactam plus amikacin 1(10) / 1(81)
Outcome of the febrile episode
Resolution of fever and infection, number of
episodes (%)

9(90) 88(98) 97(97)

Median days of defervescence (range) 4(1–9) 2(1–8) 2(1–9)
Median days of hospitalization (range) 8(2–16) 4(2–30) 4(2–30)
Death regardless of resolution of fever, number
of episodes (%)

4(40) 3(3.3) 7(7)

a In one patient with E. coli bacteremia, a pulmonary infiltrate was also documented.
b In one patients with Streptococcus viridans bacteremia, a pulmonary involvement was also documented.
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parenteral antibacterial therapy (14 cases) or changed to
oral levofloxacin (1 case) according to clinical or microbi-
ological indications. Out of the 69 patients early discharged
to continue antibacterial therapy on outpatient setting, 38
(55%) were still neutropenic the day of discharge and
neutropenia lasted median 3 days (range, 1–10 days). Only
five (7.2%) patients had fever recurrence during outpatient
therapy or within 5 days from treatment discontinuation,
with two of these patients requiring re-hospitalization. In 31
episodes of febrile neutropenia, the patients were hospital-
ized until completion of the antibiotic treatment or until
death (median hospitalization time, 9 days; range, 2–
30 days); ten patients were at high risk (score < 21), thus
were considered not eligible for early discharge by protocol
(four patients died). The remaining 21 febrile episodes
occurred in patients at low risk (median MASCC score, 24;
range, 21–26) who were not early discharged for the
following reasons: worsening of clinical conditions related
to the infectious complication or to the underlying
hematological disease (15 cases, 3 of which died), need of
multiple daily dose antibiotic therapy (2 cases), and refuse

of early discharge before completion of intravenous therapy
(4 cases). Considering the 90 febrile episodes at low risk,
we compared the 69 episodes early discharged with the 21
who required prolonged hospitalization. No statistically
significant difference was observed as to MASCC scoring
system characteristics, type of febrile episodes, and dura-
tion of neutropenia after onset of fever (Table 5).

In the 69 episodes with early discharge, hospitalization
lasted 306 cumulative days (median, 4 days; range, 2–
6 days), and antibiotic therapy continued out of the hospital
for 282 cumulative days (median, 4 days; range, 2–14 days).
In the 31 episodes not eligible for early discharge, patients
were hospitalized for 280 cumulative days (median, 7 days;
range, 2–30 days).

Discussion

The model developed by the MASCC is now considered a
standard system to identify febrile neutropenic patients at
different risk for serious complications, including mortality

Table 4 Microbiologically
documented infections

a All cases of septicemia
b All but one cases of
septicemia

Microorganism MASCC score < 21, high risk
n=10 febrile episodes

MASCC score ≥ 21, low
risk n=90 febrile episodes

Total, n=100
febrile episodes

Escherichia coli 3 3 6
Pseudomonas
aeruginosa

1 2 3

Staphylococcus
species

1 4 5

Streptococcus
viridans

0 3 3

Total cases 5(50%)a 12(13)%b 17(17%)

a median of 4 days, range 2-6 days

100100 febrile neutropenia episodesfebrile neutropenia episodes in 87in 87 outpatients with hematologic malignanciesoutpatients with hematologic malignancies

MASCC score calculation at hospital admission:
<21: 10 episodes
>21: 90 episodes

54 episodes eligible for
change to oral cefixime

6969 episodes eligibleepisodes eligible
for early dischargefor early discharge afterafter

a median of 4 days, range 2-6 days

77 patients diedpatients died
duringduring

hospitalizationhospitalization;;
(3(3 low risklow risk,,
4 high4 high riskrisk))

3131 episodes not eligibleepisodes not eligible
for early dischargefor early discharge

MASCC <21: 10MASCC <21: 10 episodesepisodes
MASCCMASCC>>21: 2121: 21 episodesepisodes

2424 patientspatients
completedcompleted

antibiotic therapyantibiotic therapy
andand werewere

dischargeddischarged after aafter a
medianmedian of 11 days,of 11 days, 

rangerange 77--30 days.30 days.

15 episodes eligible for
other outpatient

antibiotic therapy

RecurrenceRecurrence ofof feverfever::
33 patientspatients (1 re(1 re--hospitalizedhospitalized))

RecurrenceRecurrence ofof feverfever::
22 patientspatients (1 re(1 re--hospitalizedhospitalized))

Fig. 2 Clinical trial profile
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[5]. This model represents an improvement over the
previous classification validated by Talcott et al. [3] in that
it has a substantially increased rate of identification of
patients as being at low risk, with a positive predictive
value increasing with the increase of the threshold to define
the clinical prediction rule [5]. A major problem in the
definition of risk for serious complications in a patient with
febrile neutropenia is represented by choice of a personal-
ized management. Although hospitalization and close
clinical monitoring appear necessary in all patients with
high-risk febrile neutropenia, the clinical approach to low-
risk patients has not yet been standardized. The 2002
guidelines of the Infectious Diseases Society of America
underline that the use of oral antibiotics may be considered
for low-risk patients, provided that a vigilant observation
and prompt access to appropriate medical care is ensured
24 h per day, 7 days per week [26]. As a matter of fact, the
whole management of a febrile neutropenia on an outpa-
tient setting cannot be recommended, but an initial inpatient
intravenous therapy, with fulminant infection exclusion and
culture specimens ascertainment, seems to be a safer
approach [21, 22]. This caution seems particularly justified
for patients with hematological malignancies. Furthermore,
it should be also considered that the MASCC study related
to a general population of cancer patients with different
clinical characteristics and only a minority of patients with
active hematologic malignancies who typically develop
prolonged pancytopenia requiring careful clinical and
therapeutic support.

To date, only few experiences have been reported
relating to prospective clinical application of the MASCC
risk-index score [27, 28], and a single study [28] focused
on management of febrile neutropenia in patients with

hematological malignancies. In this study, 279 episodes of
febrile neutropenia were prospectively included and the
feasibility and safety of early discharge after fever
defervescence with subsequent oral antibiotic therapy was
evaluated in those patients with a MASCC low-risk score
(38% of the total episodes). A significant difference in the
occurrence of serious complications was observed accord-
ing to risk; however, over one third of the low-risk patients
were considered ineligible for early discharge and oral
therapy.

Our experience substantially confirms the results of this
study [28]. In fact, the clinical evolution and the mortality
rate of the few patients with high-risk score as evaluated at
the time of hospital admission, confirm the need of a
careful in-hospital management in this category of patients.
On the other hand, the definition of low risk cannot be
considered a criterion for a safe outpatient management, in
fact, about one fourth of our low-risk patients required
prolonged hospitalization and three of them died due to
non-infectious causes. Furthermore, higher thresholds of
the risk index failed to predict early discharge eligibility
(data not shown). Therefore, a brief initial in-hospital
management of the febrile episode followed by an
outpatient continuation of antibacterial therapy in low-risk
patients proved to be a safe approach. In only five instances
(7%), fever recurred with the need of hospital readmission
in two cases.

The choice of antimicrobial drugs employed in this study
deserves some comments. The association ceftriaxone plus
amikacin is not considered the gold standard as initial
empiric therapy for febrile neutropenia according to
international guidelines due to the low activity of ceftriax-
one against some resistant gram-negative pathogens such as

Table 5 Clinical characteris-
tics of 90 febrile neutropenia at
low risk according to eligibility
for early discharge

*Fisher’s exact test and Stu-
dent’s t test were used as
appropriate.
NS Not significant

Characteristics Early
discharge,
69 episodes

Prolonged
hospitalization,
21 episodes

P
value

Median MASCC score index (range) 24 (21–29) 24 (21–26) NS
Calculation of the MASCC scoring system at the
onset of febrile episodes, number of episodes (%)
No or mild symptoms 66(96) 20(95) NS
Moderate symptoms 3(4) 0 NS
No hypotension 67(97) 20(95) NS
No chronic obstructive pulmonary disease 69(100) 21(100) NS
Solid tumor or no previous fungal infection 69(100) 21(100) NS
No dehydration 64(93) 21(100) NS
Age < 60 years 48(69) 11(52) NS
Diagnosis of febrile episode, number of episodes (%)
Fever of unknown origin 54(78) 14(76.6) NS
Clinically documented infection 9(13) 4(19) NS
Microbiologically documented infection 6(9) 3(14) NS
Duration of neutropenia (PMN < 500) since the
onset of fever, mean days (range)

7.9 (1–30) 4 (1–25) NS
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P. aeruginosa [26]. However, this association is widely
used in the empiric treatment of febrile neutropenia,
particularly in the outpatient setting, and proved to be
effective against gram-negative infections [8, 16, 23–25,
29, 30]. Overall, out of seven patients who died, infection
was considered the cause of death in only three cases.
Considering that all infectious deaths occurred in high-risk
patients with an unfavorable underlying hematologic
disease, our approach to outpatient febrile neutropenia
proved to be safe. We chose cefixime as the continuation
oral antibiotic therapy because of its broad spectrum of
activity comparable to that of ceftriaxone. This drug is not
active against staphylococci and P. aeruginosa, but the low
risk for infections caused by these pathogens in our
population and the clinical and microbiological criteria
employed in the selection of patients eligible for early
discharge with cefixime treatment allowed a safe use of this
antibiotic. We did exclude standard oral quinolones from
this indication because most of our patients developed fever
while under antibacterial prophylaxis with ciprofloxacin. To
our knowledge, ours is the first experience so far reported
on the use of cefixime to manage febrile neutropenia in
adults. It shows that a sequential parenteral–oral treatment
is a safe approach in selected low-risk patients and confirms
previous experiences in the pediatric population [21, 22].

In summary, our study confirms that the MASCC risk-
index is a valuable aid in the identification of high-risk
febrile neutropenia patients with hematological malignancies
requiring in-hospital management of the whole infectious
complication. However, with regard to low-risk patients, the
MASCC score was not suitable for selecting outpatient
management at the onset of fever, and hospitalization in the
first days of the febrile neutropenia followed by an outpatient
continuation of antibacterial therapy, if indicated, appeared
to be required. Cefixime could be included among the oral
antibacterial drugs to be used in the outpatient treatment of
adults with febrile neutropenia provided that an infection by
a cefixime-resistant pathogen is excluded.
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