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A B S T R A C T

Chemotherapy-induced neutropenia is a major risk factor for infection-related morbidity

and mortality and also a significant dose-limiting toxicity in cancer treatment. Patients

developing severe (grade 3/4) or febrile neutropenia (FN) during chemotherapy frequently

receive dose reductions and/or delays to their chemotherapy. This may impact the success

of treatment, particularly when treatment intent is either curative or to prolong survival.
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In Europe, prophylactic treatment with granulocyte-colony stimulating factors (G-CSFs),

such as filgrastim (including approved biosimilars), lenograstim or pegfilgrastim is avail-

able to reduce the risk of chemotherapy-induced neutropenia. However, the use of G-CSF

prophylactic treatment varies widely in clinical practice, both in the timing of therapy

and in the patients to whom it is offered. The need for generally applicable, European-

focused guidelines led to the formation of a European Guidelines Working Party by the

European Organisation for Research and Treatment of Cancer (EORTC) and the publica-

tion in 2006 of guidelines for the use of G-CSF in adult cancer patients at risk of chemo-

therapy-induced FN. A new systematic literature review has been undertaken to ensure

that recommendations are current and provide guidance on clinical practice in Europe.

We recommend that patient-related adverse risk factors, such as elderly age (P65 years)

and neutrophil count be evaluated in the overall assessment of FN risk before administer-

ing each cycle of chemotherapy. It is important that after a previous episode of FN,

patients receive prophylactic administration of G-CSF in subsequent cycles. We provide

an expanded list of common chemotherapy regimens considered to have a high

(P20%) or intermediate (10–20%) risk of FN. Prophylactic G-CSF continues to be recom-

mended in patients receiving a chemotherapy regimen with high risk of FN. When using

a chemotherapy regimen associated with FN in 10–20% of patients, particular attention

should be given to patient-related risk factors that may increase the overall risk of FN.

In situations where dose-dense or dose-intense chemotherapy strategies have survival

benefits, prophylactic G-CSF support is recommended. Similarly, if reductions in chemo-

therapy dose intensity or density are known to be associated with a poor prognosis, pri-

mary G-CSF prophylaxis may be used to maintain chemotherapy. Clinical evidence shows

that filgrastim, lenograstim and pegfilgrastim have clinical efficacy and we recommend

the use of any of these agents to prevent FN and FN-related complications where indi-

cated. Filgrastim biosimilars are also approved for use in Europe. While other forms of

G-CSF, including biosimilars, are administered by a course of daily injections, pegfilgra-

stim allows once-per-cycle administration. Choice of formulation remains a matter for

individual clinical judgement. Evidence from multiple low level studies derived from

audit data and clinical practice suggests that some patients receive suboptimal daily

G-CSFs; the use of pegfilgrastim may avoid this problem.

� 2010 Elsevier Ltd. All rights reserved.

1. Introduction

Chemotherapy-induced febrile neutropenia (FN) is a poten-

tially fatal complication of cancer treatment, when it heralds

infection and sepsis, and is seen most often during the initial

cycles of myelosuppressive therapy.1–8 Prevention of FN re-

duces hospital admissions, antibiotic usage and the need

for dose reductions or delays in chemotherapy administra-

tion, which are associated with a poorer cancer outcome.9–13

Prophylactic administration of daily granulocyte-colony

stimulating factor (G-CSF; filgrastim [Neupogen�] and lenog-

rastim [Granocyte�]) or once per cycle administration of the

pegylated form of G-CSF (pegfilgrastim, [Neulasta�])14–18 pro-

vides protection for patients at risk of FN. In 2005, a European

Guidelines Working Party was set up by the European Organi-

sation for Research and Treatment of Cancer (EORTC) to sys-

tematically review available published data and derive

evidence-based recommendations on the appropriate use of

G-CSF in adult patients receiving chemotherapy; they first

published their recommendations in 2006.19 Since then,

changes have occured in several areas, including our im-

proved understanding of predisposing factors, the develop-

ment of risk models and the availability of appropriate

scoring systems. The risk of FN is increased by the recent

trend for using dose-dense treatment schedules and the

incorporation of taxanes and targeted agents into widely used

chemotherapy regimens. With regard to the use of daily

G-CSF versus once-per-cycle pegylated G-CSF, additional

evidence has emerged since publication of the last EORTC

guidelines. In addition, two further filgrastim biosimilar mol-

ecules (daily G-CSF) have been approved in Europe: XM02 and

EP2006. These molecules are marketed by various companies

using different trade names: Ratiograstim� (filgrastim; XM02),

Filgrastim ratiopharm, Ratiopharm GmbH; Biograstim (filgra-

stim; XM02), CT Arzneimittel GmbH; Tevagrastim� (filgrastim;

XM02), Teva Generics GmbH; filgrastim Zarzio� (EP2006),

Sandoz GmbH; and filgrastim Hexal� (EP2006), Hexal Biotech

Forschungs GmbH.20–25

These developments highlight the need to reassess cur-

rent evidence and to update the existing guidelines regarding

the prophylactic use of G-CSF.

A stringent and standardised definition of FN helps unify

patient management algorithms. Febrile neutropenia is de-

fined as an absolute neutrophil count (ANC) of <0.5 · 109/L,

or <1.0 · 109/L predicted to fall below 0.5 · 109/L within 48 h,

with fever or clinical signs of sepsis.26 Currently, the European

Society for Medical Oncology (ESMO) defines fever in this set-

ting as a rise in axillary temperature to >38.5 �C sustained for
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