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Abstract. The purpose of this study was to retrospectively
analyze the feasibility of outpatient management without
initial assessment for febrile patients undergoing adjuvant
chemotherapy for breast cancer. A total of 131 consecutive
patients with breast cancer treated with adjuvant or neoadjuvant
chemotherapy from 2011 to 2013 at Osaka Medical College
Hospital (Osaka, Japan) were retrospectively reviewed. In the
case of developing a fever (body temperature, >38°C), the
outpatients had been instructed to take previously prescribed
oral antibiotics for 3 days without any initial assessment, and
if no improvement had occurred by then, they were required
to visit the hospital for examination and to undergo treatment
based on the results of a risk assessment for complications. The
primary aim of the present study was to assess the outcome
of febrile episodes, while the secondary aim was to assess
the incidence of febrile episodes, hospitalizations, and the
type of chemotherapy. The 131 patients received 840 chemo-
therapy administrations. Fifty-five patients (42.0%) had a total
of 75 febrile episodes after 840 chemotherapy administrations
(8.9%). Treatment failure occurred in 12 of the 75 episodes
(16.0%) in 11 of the 55 patients (20.0%). Only four episodes
required hospitalization. Treatment success was achieved in
63 episodes (84.0%). In conclusion, the feasibility of outpatient
management without initial assessment was evaluated in the
present study for febrile patients undergoing adjuvant chemo-
therapy for breast cancer, and the outpatient strategy regimen
may be safe and convenient for these patients.
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Introduction

Chemotherapy-induced neutropenia is the most common type
of toxicity associated with the administration of anti-cancer
drugs. In a large prospective registry, 37% of patients with
breast cancer developed an absolute neutrophil count (ANC)
of <500 cells/ul during the first four cycles of treatment (1).

All patients with chemotherapy-induced neutropenia are
at risk of developing febrile neutropenia (FN), which is the
first manifestation of life-threatening bacterial infection (2).
According to the Infectious Diseases Society of America
guidelines, FN is defined as an oral temperature of >38°C for
1 h with either an ANC of <500 cells/ul or an ANC that is
expected to decrease to <500 cells/ul within 48 h (3). However,
the Japanese Society of Medical Oncology (JSMO) guide-
lines define FN as a single axillary temperature of =37.5°C
and an ANC of <1,000 cells/ul with a predicted decline to
<500 cells/ul within 48 h 4,5).

Several guidelines recommend that febrile patients
should go to the hospital immediately for initial assessment
including an interview, clinical examination and laboratory
evaluation (6,7). Once FN is diagnosed, the affected patient
should receive anti-bacterial treatment according to the
results of a risk assessment such as that performed using the
Multinational Association for Supportive Care in Cancer
(MASCC) score (8).

Although standard treatment of FN involves the intrave-
nous administration of anti-bacterial agents in the hospital
setting, low-risk patients (i.e. those in an overall good condi-
tion) can be safely managed at home with oral antibiotics (6,9).
Mizuno et al (10) recently evaluated the feasibility of risk
assessment over the telephone in the outpatient management of
patients with low-risk FN who do not visit the hospital. They
concluded that telephone-based risk assessment of patients
with FN may be convenient.

Most patients with breast cancer undergoing adjuvant or
neoadjuvant chemotherapy are thought to have controlled
cancer and a good performance status, and if they have been
diagnosed with FN, they are likely to be stratified as low-risk
patients. For this reason, initial assessment at the hospital
or over the telephone may not be required. Although most
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patients with a single axillary body temperature of =38°C
occurring between days 8 and 14 after the start of chemo-
therapy may have neutropenia and may be diagnosed with
FN (10), outpatient management without initial assessment
for these patients is routinely performed at our hospital.
Implementation of this type of outpatient management can
avoid unnecessary consultations, decrease costs, limit the risk
of hospital-acquired infections and improve patients' quality
of life (11-13), although it can also lead to insufficient initial
assessment and inappropriate initial therapy. The JSMO
guidelines do not recommend this type of outpatient manage-
ment without initial assessment for febrile patients, although
they also state that these recommendations may be modified,
depending on the characteristics of individual malignancies
and organs (5).

The present study has retrospectively analyzed the feasi-
bility of outpatient management without initial assessment for
febrile patients undergoing adjuvant or neoadjuvant chemo-
therapy for breast cancer.

Materials and methods

Study design. A total of 131 consecutive patients with breast
cancer undergoing adjuvant or neoadjuvant chemotherapy
between January 2011 and December 2013 at Osaka Medical
College Hospital (Osaka, Japan) were retrospectively
reviewed. The following data were collected from the patients'
medical records: Age, cancer stage, estrogen receptor status,
human epidermal growth factor receptor 2 status, comorbidi-
ties, chemotherapy regimen, dose intensity, febrile episodes,
use of granulocyte colony-stimulating factor (G-CSF),
use of antibiotics, hospital attendance, hospital admission
and outcome. Patients with metastatic breast cancer were
excluded. A febrile episode was defined as a single axillary
temperature of =38°C occurring between days 8 and 14 after
the start of chemotherapy.

All patients had been instructed, orally and in writing, to
take previously prescribed antibiotics (ciprofloxacin 200 mg
three times daily in 2011 or levofloxacin 500 mg once daily
from 2012) for 3 days if their temperature increased to >38°C,
and to visit the hospital if no improvement was apparent
after 3 days of antibiotic therapy. Following an examination
at the hospital, the patients received the same or a different
anti-bacterial treatment (cefepime or meropenem) on either
an outpatient or an inpatient basis, according to the results
of a risk assessment for complications based on the MASCC
score (8).

Adjuvant and neoadjuvant chemotherapy regimens for the
patients enrolled in the present study included the following:
5-Fluorouracil 500 mg/m?, epirubicin 100 mg/m? and cyclo-
phosphamide 500 mg/m? every 3 weeks for four or six cycles
(FEC); FEC for four cycles followed by docetaxel (DOC) 75 or
100 mg/m? with optional trastuzumab (Tr) 6 mg/kg (8 mg/kg
as loading dose) every 3 weeks for four cycles (FEC-DOC+Tr);
FEC for four cycles followed by nanoparticle albumin-bound
(nab)-paclitaxel 260 mg/m? with optional Tr every 3 weeks for
four cycles (FEC-nab-PTX+Tr); DOC 75 mg/m? and cyclo-
phosphamide 600 mg/m? every 3 weeks for four cycles (TC);
and DOC 75 mg/m?, carboplatin AUC6 and Tr every 3 weeks
for six cycles (TCH).
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Table I. Characteristics of the study population (n=131).

Characteristic Patients, n (%)
Age (years)
Median 54
Range 25-77
Stage
I 25 (19.1)
1I 84 (64.1)
111 22 (16.8)
ER/HER? status
ER(+)/HER2(-) 60 (45.8)
ER(+)/HER2(+) 26 (19.8)
ER(-)/HER2(+) 18 (13.7)
ER(-)/HER2(-) 27 (20.6)
Charlson comorbidity index
0 120 (91.6)
12 10 (7.6)
3/4 1(0.8)
>5 0(0.0)

ER, estrogen receptor; HER2, human epidermal growth factor 2;
G-CSF, granulocyte colony-stimulating factor.

The use of G-CSF was avoided as much as possible while
patients were at low risk, but it was immediately administered
if a patient was considered to have become high risk, e.g. due
to low performance status or dehydration. The present study
was approved by the Medical Ethics Committee of Osaka
Medical College Hospital (Osaka, Japan) and all patients
provided written informed consent to participate.

Study outcomes. The primary aim of the present study was to
assess the outcome of febrile episodes (treatment success and
failure rates). The secondary aim was to assess parameters
including hospitalizations and the type of chemotherapy.
Treatment success was defined as the fever having recovered
within 3 days with oral antibiotic therapy. If patients did not
receive the oral antibiotic therapy, the patients whose fever
did recover without antibiotic therapy within 3 days were also
considered to have been successfully treated.

Adverse events were graded according to the National
Cancer Institute Common Terminology Criteria for
Adverse Events (version 4.0; http://ctep.cancer.gov/
protocolDevelopment/electronic_applications/ctc.htm).

Results

Patient characteristics. In the present study, a retrospec-
tive review of 131 consecutive patients with breast cancer
undergoing adjuvant or neoadjuvant chemotherapy between
January 2011 and December 2013 at Osaka Medical College
Hospital (Osaka, Japan) was performed. The clinical charac-
teristics of these patients are shown in Table I. All patients were
female, with a median age of 54 years (range, 25-77 years). Of
these patients, only one (0.8%) had a Charlson Comorbidity
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Table II. Type of adjuvant or neoadjuvant chemotherapy.
Administrations Administrations
Chemotherapy Patients, n (%) planned (n) delivered, n (% of planned)
Adjuvant 71 (54.2)
Neoadjuvant 60 (45.8)
Chemotherapy regimen
FEC 17 (13.0) 78 63 (80.8)
FEC-DOC 60 (45.8) 480 474 (98.8)
FEC-DOC+Tr 10 (7.6) 80 77 (96.3)
FEC-nab-PTX 2(1.5) 16 15 (93.8)
FEC-nab-PTX+Tr 10 (7.6) 80 80 (100.0)
TC 21 (16.0) 84 77 91.7)
TC+Tr 4 (3.1 16 16 (100.0)
TCH 5(3.8) 30 30 (100.0)
DOC+Tr 2(1.5) 8 8 (100.0)
Total 131 (100.0) 872 840 (96.3)

FEC, epirubicin + 5-fluorouracil + cyclophosphamide; DOC, docetaxel; Tr, trastuzumab; nab-PTX, nanoparticle albumin-bound paclitaxel;

TC, DOC + cyclophosphamide; TCH, DOC + carboplatin + Tr.

Body Temperature = 38.0°C
(75 episodes in 55 patients)

Hospitalization
(1 episode in 1 patient)

Did not take antibiotics

(8 episodes in 8 patients)

Recovered the next day
(7 episodes in 7 patients)

Hospitalization
(3 episodes in 3 patients)

Patient took oral
antibiotics for 3 days

hospital

Risk assessment at the

(11 episodes in 10 patients)

Continued outpatient
management
(8 episodes in 7 patients)

Resolution of
fever

Next cycle of chemotherapy
(56 episodes in 37 patients)

Figure 1. Incidence and outcome of febrile episodes.

Index of 3 (chronic renal failure and chronic hepatitis) (14).
None of the patients received primary G-CSF or antibiotic
prophylaxis.

Type of chemotherapy. Chemotherapy was administered
840 times among the 131 patients of the present study; 71 patients
(54.2%) received adjuvant chemotherapy and 60 (45.8%) received
neoadjuvant chemotherapy. The chemotherapy regimens applied
are listed in Table II. Although 872 administrations were initially
planned, this number decreased to 840 (96.3%) for various
reasons.

Incidence of febrile episodes and chemotherapy regimens.
Among the 131 patients who received 840 chemotherapy admin-
istrations, 55 patients (42.0%) had a total of 75 febrile episodes

(8.9%) (Fig. 1). Thirty-five episodes (46.7%) occurred in the first
chemotherapy cycle. Although all patients were instructed orally
and in writing how to take oral antibiotics in this study, 8 (14.5%)
patients did not take these antibiotics despite their febrile
episodes. Seven of these eight patients became afebrile the
following day without antibiotic therapy. The remaining patient
visited the hospital due to general fatigue and required inpatient
management. The incidence of febrile episodes for each chemo-
therapy regimen is summarized in Table II1.

Outcome of febrile episodes. Among the 75 febrile episodes
in 55 patients, treatment failure occurred in 12 of the episodes
(16.0%) in 11 patients (20.0%) (Table IV). Among eleven of
the twelve episodes with treatment failure, grade-3 or -4
neutropenia was observed (one grade-3 and ten grade-4).


https://www.spandidos-publications.com/10.3892/mco.2016.992
https://www.spandidos-publications.com/10.3892/mco.2016.992

388

KIMURA et al: MANAGEMENT OF BREAST CANCER OUTPATIENTS WITH CHEMO-ASSOCIATED FEVER

Table III. Incidence of febrile episodes and chemotherapy regimens (840 administrations among 131 patients).

Fever/chemotherapy

Episodes, n (%) Patients, n (%)

Incidence of febrile episodes

Total
Incycle 1
After cycle 1

Chemotherapy regimens

(n administrations for n patients)
FEC (63 for 17)
FEC-DOC (474 for 60)
FEC-DOC + Tr (77 for 10)
FEC-nab-PTX (15 for 2)
FEC-nab-PTX + Tr (80 for 10)
TC (77 for 21)
TC + Tr (16 for 4)
TCH (30 for 5)
DOC + Tr (8 for 2)

Received antibiotics
Yes
No

75 (8.9) 55 (42.0)
35 (46.7)
40 (53.3)
8 (12.7) 5(294)
42 (8.9) 30 (50.0)
4(52) 3(30.0)
0 (0.0) 0(0.0)
4 (5.0) 4 (40.0)
10 (13.0) 8(38.1)
4 (25.0) 2 (50.0)
2(6.7) 2 (40.0)
1(12.5) 1(50.0)
47 (85.5)
8 (14.5)

FEC, epirubicin + 5-fluorouracil + cyclophosphamide; DOC, docetaxel; Tr, trastuzumab; nab-PTX, nanoparticle albumin-bound paclitaxel;

TC, DOC + cyclophosphamide; TCH, DOC + carboplatin + Tr.

Only one of the 11 patients who experienced treatment failure
had two episodes, and the two episodes that occurred in this
patient were grade-4 neutropenia. Four episodes (including
one in a patient with a Charlson Comorbidity Index of 3)
required hospitalization due to a high risk of complications
based on the MASCC score, and the respective patients were
administered G-CSF and intravenous antibiotics. Of these
four episodes, one required treatment with intravenously
administered antibiotics, while the patient was hospitalized
for ~2 weeks due to phlegmon at the surgical site caused by
quinolone-resistant Escherichia (E.) coli. The remaining
eight episodes were managed with oral antibiotics on an
outpatient basis. Six of these eight episodes were resolved on
the following day (total of 4 days of oral antibiotic therapy).
Finally, treatment success was achieved in 63 episodes
(84.0%) among patients who took oral antibiotics and
71 episodes (94.7%) among patients who recovered without
hospitalization (Fig. 1). No serious adverse events, including
mortality, were observed.

Discussion

In the present study, the feasibility of outpatient management
without initial assessment for febrile patients undergoing
adjuvant chemotherapy for breast cancer was evaluated. The
success rate of the treatment was 84% (63 of 75 episodes),
and 71 of 75 episodes (95%) were resolved without hospital-
ization.

Several studies evaluating the use of oral antibiotics in the
outpatient management of low-risk FN have reported treat-

ment success rates of 77-95% (10,14-17), which is consistent
with the results of the present study.

In the present study, 84% of the febrile episodes were
resolved within 3 days and 92% were resolved by day 4. A
previous study reported that the median time to defervescence
was 2 days (range, 2-4 days) with levofloxacin treatment (14),
which is consistent with the results of the present study.

FN is associated with chemotherapy dose reductions or
delays in the administration of the chemotherapy that may
lead to poor survival of patients with breast cancer (18,19), and
the outpatient management performed in the present study was
able to maintain the optimal dose intensity (96.3%).

However, the outpatient management for febrile patients
described in the present study was associated with two major
problems. First, despite their febrile status, certain patients did
not follow the instruction to take their previously prescribed
oral antibiotics. In the present study, 14.5% of patients did not
take their antibiotics when febrile episodes occurred. However,
most of these patients were likely to have been low-risk patients
who recovered without antibiotic therapy. The American
Society of Clinical Oncology guidelines recommend that a
caregiver is involved in the outpatient management of FN,
which may be essential for maintaining optimal adherence
to medication (6). The second problem is the development of
quinolone-resistant infections. One patient in the present study
developed a quinolone-resistant E. coli infection and required
intravenous antibiotics while hospitalized for ~2 weeks.
Quinolone-resistant E. coli infection is rapidly spreading
worldwide, with a prevalence in Japan of almost 20% (20). As
the outpatient management performed in the present study did



Table I'V. Outcome of febrile episodes (n=75).

Parameter Episodes, n (%)

Age (years)

Median 47
Range 29-70
Treatment success 63 (84.0)
Treatment failure 12 (16.0)

ANC
Gl 1(1.3)
G2 0(0.0)
G3 1(1.3)
G4 10 (13.3)
Hospitalization
Yes 4(5.3)
No 8 (10.7)
MASCC score
>20 8 (10.7)
<20 4(5.3)
Charlson comorbidity index
0 10 (13.3)
1/2 1(1.3)
3/4 1(1.3)

ANC, absolute neutrophil count; MASCC, Multinational Association
for Supportive Care in Cancer.

not include any initial assessment, accurate assessment should
be performed immediately if a febrile patient does not recover
after 3 days of oral antibiotic therapy.

The present study had certain limitations. First, retrospec-
tive data from only one institute were used, and the relatively
small number of patients may have reduced the statistical
power of the conclusions. Furthermore, it has been reported
that patients with FN eligible for outpatient management
should ideally live <1 h from the hospital (6). While most
of the patients enrolled in the present study were able to get
to our hospital within 1 h, application of this management
strategy to institutions for which this is not a given must be
done with caution. Furthermore, the incidence of FN among
febrile patients in the present study was not clear, as no initial
assessment, including laboratory testing for parameters such
as the ANC, was performed. Although 55 of the 133 patients
in the present study (42.0%) had a total of 75 febrile episodes
after 840 chemotherapy administrations (8.9%), certain
patients may have had a fever without neutropenia. However,
the majority of the febrile patients were likely to have had
neutropenia, as a febrile episode was defined in the present
study as a single axillary temperature of =38°C occurring
between days 8 and 14 after the start of chemotherapy.
Mizuno et al (10), who evaluated the feasibility of risk
assessment over the telephone in the outpatient management
of patients with low-risk FN, also used this definition of FN.

In conclusion, the present study evaluated the feasibility of
outpatient management without initial assessment for febrile
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patients with breast cancer undergoing adjuvant or neoad-
juvant chemotherapy. Although certain guidelines do not
recommend outpatient management without initial assessment
for febrile patients (4-6), the outpatient management regimen
described in the present study was demonstrated to be safe
and convenient for febrile patients with early breast cancer.
Larger-scale confirmatory studies are warranted to establish
guidelines for the management of febrile patients with breast
cancer undergoing adjuvant or neoadjuvant chemotherapy.
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