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Colony-stimulating factor therapy and febrile neutropenia
induced by chemotherapy: need for economical studies

T. Urban, B. Lebeau

Febrile neutropenia is the major dose-limiting toxicity of
anticancer chemotherapy in small cell lung cancer (SCLC).
Nadir and duration of neutropenia have been correlated to
the risk of developing sepsis [1], increasing healthcare
costs and deteriorating quality of life. Despite empirical
broad-spectrum antibiotic therapy at the onset of fever
and dose reduction of chemotherapy during subsequent
cycles, neutropenia-induced mortality remains important,
particularly in patients with extensive SCLC.

Multivariate analysis has shown that neutrophil recovery
is a favourable prognostic factor in febrile neutropenia,
independent of the use of antibiotic therapy [2]. The
capacities of haematopoietic colony-stimulating factors
(CSFs) to accelerate granular neutrophil recovery, as well
as monocyte and eosinophil with granulocyte-macro-
phage CSFs (GM-CSFs), allows the hope of a reduction
of haematological toxicity or an increased chemotherapy
dose intensity. Primary prophylactic administration of
granulocyte CSFs (G-CSFs), before the onset of neutro-
penia, reduced incidence of febrile neutropenia, length of
hospitalization and antibiotic use subsequent to high-dose
chemotherapy in SCLC patients [3, 4], whereas infectious
mortality rate, response and survival rates were not
improved. However, the cost-effectiveness of primary G-
CSF administration still remains controversial, with a
high cost counterbalancing these benefits.

G-CSF therapy combined with antibiotic therapy, in
which CSFs are initiated after onset of febrile neutropenia,
avoiding their use in patients who might not experience
febrile neutropenia and allowing the hope of a reduction of
CSF costs, have been considered more recently. This strat-
egy is based on the ability of CSF to activate neutrophils
with an enhanced protective efficacy against infection. Neu-
trophils harvested from patients treated with G-CSF have
been demonstrated to be functional and to control infections
due to a range of different bacteria in animal models.

The 1994 American Society of Clinical Oncology
(ASCO) practice guidelines [5] for the use of CSFs, stated
that "therapeutic initiation of CSFs in addition to anti-
biotics at the onset of febrile neutropenia should be
reserved for patients at high risk for septic complications,
even though its benefits under these circumstances have
not been yet proved". The updated ASCO recommenda-
tions [6], published in 1996, generated much discussion,
and the conclusions concerning CSF therapy still remain
unclear. In contrast, evaluating the patterns of use of the

haematopoietic CSFs in various clinical settings, BENETT

et al. [7] found that 38.9% of physicians usually chose to
use CSF therapy in febrile neutropenia, and 54.3% when
pneumonia was present, while only 11.5% never used
CSFs.

Seven randomized studies evaluating the effects of G-
CSF or GM-CSF therapy in patients who experienced feb-
rile neutropenia at the time of inclusion have been reported
since 1990 [8±14]. However, only four studies included
$100 patients, and the differential value of their con-
clusion in comparison to those of smaller studies must be
taken into account. The difficulties in interpretation of
reported data are emphasized by the heterogeneous che-
motherapy regimens used in these studies.

In 1994, MAHER et al. [8] reported the largest random-
ized placebo-controlled study of G-CSF (filgrastim) ther-
apy in 216 patients with nonmyeloid malignancies treated
with various chemotherapy regimens. Patients with grade
III/IV febrile neutropenia were treated with antibiotics
and either continuous subcutaneous infusion high-dose
(12 mg.kg-1.day-1) filgrastim (n=109) or placebo (n=107)
until 4 days without fever and neutrophil count exceeding
0.56109 cells.L-1. Compared to placebo, filgrastim re-
duced the median duration of grade III/IV neutropenia
and the time to resolution of febrile neutropenia (5 versus
6 days), whereas infectious mortality rates were not sta-
tistically different (7 versus 3% with placebo). This study
was not designed to prospectively collect relevant cost-
benefit data, but the high-dose and 7 days of G-CSF the-
rapy must be compared to the lower dosage (5 mg.kg-1.

day-1) and median of 9 days of treatment with primary G-
CSF administration. However, the relative risk for pro-
longed hospitalization over 11 days was twice as high in
the placebo group (p=0.02), and the small morbidity
benefit for CSF was more evident in a subset of patients
with documented infections [8].

In 1995, MAYORDOMO et al. [9] compared the use of G-
CSF (5 mg.kg-1.day-1) or GM-CSF (5 mg.kg-1.day-1) ther-
apy to placebo in 121 non-leukaemic cancer patients
with grade IV febrile neutropenia in combination with
antibiotic therapy. Compared with placebo, CSFs reduced
the median duration of grade IV neutropenia and hospital
stay (5 versus 7 days), whereas infectious mortality rates
were not different (7 versus 3%, respectively). The median
duration of G-CSF or GM-CSF use was 4 days. A trend
toward a lower cost was observed in the CSF groups
compared with the placebo group (p=0.11 for G-CSF, and
p=0.06 for GM-CSF).

ANAISSIE et al. [10] compared GM-CSF therapy to
placebo in 107 patients with nonmyeloid malignancies
experiencing febrile neutropenia. Addition of GM-CSF to
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antibiotics did not improve the survival rate (both 93%)
and superinfections and subsequent infections were not
significantly different. Moreover, side-effects were more
common among patients treated with the GM-CSF.
ANAISSIE et al. [10], therefore, did not recommend the
routine administration of GM-CSF with antibiotics for
patients with fever and neutropenia.

Comparing GM-CSF to placebo in 133 patients experi-
encing febrile neutropenia, VELLENGA et al. [11] found a
significant effect of GM-CSF on neutrophil recovery. In
contrast, quality of life was significantly better in the
placebo group and hospital costs appeared significantly
higher for GM-CSF-treated patients.

Two other studies were less conclusive because of lower
study populations [12, 13]. Comparing GM-CSF (n=28)
to placebo (n=30) in a paediatric population with febrile
neutropenia, RIIKONEN et al. [12] found a significant effect
in favour of GM-CSF on median duration of neutropenia,
hospital stay, and antibiotic use in some patients. BIESMA

et al. [13], comparing GM-CSF to placebo, found similar
results in 30 nonmyeloid cancer patients with grade IV fe-
brile neutropenia induced by various chemotherapy regi-
mens.

Recently, RAVAUD et al. [14] have compared the use of
GM-CSF (5 mg.kg-1.day-1) therapy to a control group
without placebo, in 68 nonmyeloid cancer patients with
febrile neutropenia after stratification of chemotherapies
according to their risk of inducing a high or low
frequency of febrile neutropenia. Interestingly, GM-CSF
significantly shortened the duration of neutropenia and
duration on antibiotics during hospitalization in patients
receiving low-risk chemotherapy, but not in high-risk
chemotherapy.

Consequently, data collected from the randomized
patients with febrile neutropenia comparing G-CSF or
GM-CSF to control patients provide little apparent benefit
in morbidity or mortality for most patients. Data con-
cerning length of hospital stay, an important component of
the additional cost of chemotherapy-induced febrile neu-
tropenia, do not support an evident cost benefit of CSF
therapy [11]. Moreover, the mean mortality rate according
to reported data was similar in both groups.

In conclusion, these data do not support the routine
administration of granulocyte colony-stimulating factor or
granulocyte-macrophage colony-stimulating factor with
antibiotics for patients with chemotherapy-induced febrile
neutropenia. Further studies with economical evaluation
should be conducted to identify those patients most likely
to benefit from colony-stimulating factor therapy, such as
patients with persistent profound neutropenia and docu-
mented and persistent refractory infections. Small cell lung
cancer patients treated with intensive chemotherapy are
probably good candidates for such studies.
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