Aim of the study: The first aim was
to investigate the knowledge and
awareness of oncologists concerning
febrile neutropenia (FN) risk assess-
ment and indications for granulocyte
colony-stimulating factor (G-CSF) pri-
mary prophylaxis (PP), based on cur-
rent therapeutic guidelines (PTOK and
EORTC). The second aim was to edu-
cate the oncologists on best practices
for risk assessment and neutropenia
management.

Material and methods: The project
participants included 169 oncologists
from 7 regions working in large spe-
cialist oncological centres, university
hospitals, regional and city hospitals,
specialist outpatient clinics, and onco-
logical wards in small local hospitals.
The participants completed a ques-
tionnaire based on seven prepared
clinical cases of patients with differ-
ent tumour types and patient char-
acteristics, receiving chemotherapy
(CT), and with different levels of FN
risk. Participants answered questions
related to FN risk assessment and
G-CSF use. After completing the ques-
tionnaire, the participants proceeded
to an educational module in which
they were provided with an analysis
of correct diagnostic and therapeutic
procedures according to the PTOK and
EORTC guidelines.

Results and Conclusions: Febrile neu-
tropenia risk assessment was found
to be a routine procedure performed
for over 90% of the clinical cases by
the participant oncologists. Howev-
er, the FN risk assessment of clinical
cases was correct and consistent with
therapeutic guidelines in only 65% of
responses. Indications for G-CSF PP
were properly identified in 76% of re-
sponses and it appeared that indica-
tions for G-CSF PP were more likely to
be correctly identified in patients re-
ceiving high-risk or low-risk regimens
than in those receiving intermedi-
ate-risk regimens, where the decision
to give G-CSF PP is based on addition-
al assessment of patient risk factors.
The vast majority of participants who
correctly identified the need for PP ad-
ministered G-CSF in accordance with
the dose and schedule recommended
by PTOK and EORTC.

Key words: chemotherapy induced
neutropenia, G-CSF, febrile neutrope-
nia prophylaxis.
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Introduction

Febrile neutropenia (FN), described as a neutrophil count < 1000/ul
and a body temperature > 38.0°C [1], is a common complication in che-
motherapy (CT) patients. The risk of FN depends on the chemotherapy
regimen and also on the general condition of the patient, the presence
of comorbidities, and the tumour stage. Prolonged severe neutropenia
is the main risk factor for infections, which may increase the morbidi-
ty and mortality rate and lead to delayed administration or reduction of
CT dose, possibly compromising clinical outcomes, especially in cases
of intensive CT regimens [2]. According to the guidelines of the Polish
Association of Clinical Oncology (PTOK) and the European Organisation
for the Research and Treatment of Cancer (EORTC), FN risk assessment
should be performed before each CT cycle and appropriate prophylax-
is should be initiated [1]. Primary prophylaxis (PP) is recommended as
a standard in CT regimens with a high FN risk (over 20%). When the risk
is moderate (between 10% and 20%) patient-related factors should be
taken into account. Primary prophylaxis is not recommended for CT reg-
imens with a low FN risk (lower than 10%) [3, 4]. Primary prophylaxis is
defined as the administration of granulocyte colony-stimulating factors
(G-CSF) from the first chemotherapy cycle. According to PTOK guidelines,
a daily G-CSF (e.g. filgrastim) should be administered 24-72 hours after
CT and continued until the expected nadir value is exceeded (usually
> 5-7 days) and a normal (or slightly lower, but stable) neutrophil count is
achieved. A pegylated form of G-CSF, i.e. pegfilgrastim, is administered as
a single injection for each CT cycle, given approximately 24 hours after CT.

This study provides a summary of the Polish project GoPractice: an analy-
sis of clinical practice in the prophylaxis of FN carried out in 2012/2013 using
an online educational format. The study had two objectives, cognitive and
educational, including an assessment of the awareness of indications for
primary and secondary prophylaxis based on the risk of FN, in accordance
with the published diagnostic and therapeutic recommendations (PTOK and
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EORTC), and an analysis of diagnostic and therapeutic
decisions made by the participating physicians based on
seven clinical cases prepared by the experts involved in
the project. The experts are the authors of the publication,
representing seven Polish provinces in which the project
was conducted.

Material and methods

The project participants were oncologists from the
Polish provinces of Dolnoslaskie, Kujawsko-Pomorskie,
Malopolskie, Podlaskie, Pomorskie, Slaskie, and Wielko-
polskie. The participants worked in medical centres select-
ed by the Experts, such as large specialised facilities (e.g.
oncology centres and university hospitals), medium-sized
hospitals with an oncological ward (e.g. specialised region-
al hospitals), city hospitals, and small medical centres (e.g.
specialist clinics, non-public medical centres [NZOZ] and
small hospitals with internal medicine wards and desig-
nated oncological beds). The project participants were on-
cologists with or without a specialisation and with various
durations of clinical practice experience.

The participants were involved in a model analysis and
decision-making exercise assessing their diagnostic and
therapeutic decisions concerning indications and lack of
indications for primary and secondary prophylaxis in sev-
en clinical cases prepared by the experts. There were three
cases of breast cancer, two of non-Hodgkin’s lymphoma
[diffuse large B-cell lymphoma (DLBCL) and primary me-
diastinal B-cell lymphoma (PMBL)], one of ovarian cancer,
and one of non-small cell lung cancer (NSCLC). In all cases,
the patients were treated with various chemotherapy reg-
imens for which the FN risk has been characterised in the
PTOK and EORTC guidelines. Based on their best knowl-
edge, the project participants answered questions regard-
ing FN risk assessment standards. Participants answered
questions in four different categories:

In the Risk Assessment category, the participants an-
swered the question whether they would assess FN risk
for each of the cases in their routine clinical practice,
based on their personal experience.

When answering the Risk Values question, the partici-
pants assessed the value of FN risk based on the chemo-
therapy regimen only. Participants were asked to assess
clinical cases and give their estimate of the level of FN risk
of the CT regimen.

When asked about Primary Prophylaxis, the participants
had to identify the presence or absence of indications for
primary prophylaxis with G-CSF. Participants were asked
to assess clinical cases and determine whether the patient
qualified for G-CSF PP based on the combination of FN risk
from the CT regimen and individual patient factors.

The question concerning the Primary Prophylaxis Meth-
od required a description of G-CSF administration after
the first cycle of CT in individual cases. Based on their esti-
mate of the level of FN risk of the CT regimen, participants
selected the choice of G-CSF type and the method of ad-
ministration and dosing.

Based on the guidelines and Expert opinion, the FN
risk of CT regimens was considered high for breast can-

cer patients receiving AT (doxorubicin, docetaxel) and TAC
(docetaxel, doxorubicin, cyclophosphamide); moderate for
NHL patients receiving R-CHOP-21 (rituximab, cyclophos-
phamide, doxorubicin, vincristine, prednisone) and breast
cancer patients receiving AC (doxorubicin, cyclophospha-
mide); and low for ovarian cancer patients receiving AC,
NSCLC patients receiving VP (vinorelbine, cisplatin), and
breast cancer patients receiving paclitaxel + trastuzumab
or palliative treatment. The experts assessed that there is
an indication to give G-CSF PP always when the CT reg-
imen is mentioned as high FN risk in the PTOK and EO-
RTC guidelines. When the CT regimen was associated with
moderate risk of FN, the experts assessed that there is an
indication to give G-CSF PP in patients treated with the
intention of curing or prolonging life, and considered exist-
ing patient risk factors that increase the risk of FN. In their
opinion, G-CSF PP was indicated in patients with DLBCL
and PMBL receiving R-CHOP-21, due to treatment intent
and additional patient risk factors.

The experts assessed that there is no indication for
G-CSF PP in the case of breast cancer patients receiving
AC, which was considered as a moderate-risk regimen
with no patient-related risk factors.

After completing the survey, the participants could re-
view the educational part containing the correct answers,
with explanations provided by the experts based on the
PTOK and EORTC guidelines and their experience.

One hundred and eighty-five physicians were invited
to participate in the project and 169 of them completed
the survey. The educational module was completed by 138
physicians (82%).

Results

When responses to all questions were combined, 75%
were answered correctly in the survey. The highest propor-
tion of correct replies was given for DLBCL (80%) and the
lowest for palliative breast cancer (67%). The percentage
of correct answers was independent of the physicians’
education level (specialisation vs. lack of specialisation),
years of experience, type of health centre, or geographic
location.

Indications or lack of indications for PP were correctly
recognised in 76% of the responses. Approximately two-
thirds of the responses (65%) followed the available treat-
ment guidelines and correctly evaluated the FN risk of the
CT regimen. These data are shown in Fig. 1.

Febrile neutropenia risk assessment

For over 90% of the respondents, FN risk assessment
was a routine clinical procedure.

For over 90% of cases, the project participants de-
clared that they would perform routine assessment of FN
risk in their clinical practice. In clinical cases where there
were indications for PP administration, 96% of partici-
pants declared that they would routinely perform FN risk
assessment if presented with such a case in their clinical
practice; in cases where there were no indications for PR
86% of participants would routinely perform an FN risk
assessment. Although a high proportion of participants
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Fig. 1. The percentage of correct and incorrect answers by question
category

considered FN risk assessment as routine in their clinical
practice, the overall accuracy of risk assessment, based on
the CT regimen risk, was only 65% (Fig. 2).

Assessment of febrile neutropenia risk based
on the chemotherapy regimen

In the case of chemotherapy regimens in which the FN
risk was, according to PTOK and EORTC guidelines, greater
than 20%, the high FN risk was correctly identified in about
90% of responses. For regimens with a moderate risk of
FN, over 70% of responses were in agreement with PTOK
and EORTC recommendations. For low-risk regimens, half
of the responses were consistent with the recommenda-
tions.

Among the participants who incorrectly assessed indi-
cations for PP (in the absence of indications), 82% gave
incorrect answers on the risk value for a specific CT reg-
imen. When there were indications for PR CT regimen FN
risk was correctly evaluated in about 80% of responses;
but in the absence of indications for PR CT regimen FN risk
was correctly evaluated in approximately 54% of respons-
es. Thus, incorrect answers concerning the value of FN risk
for a specific CT regimen were more frequent when there
were no indications for PP.

Assessment of indications for primary prophylaxis

Indications or lack of indications for PP with G-CSFs in
the clinical cases were not declared in about 2% of respons-
es. In three-quarters (76%) of responses, indications/lack
of indications for PP administration were declared that
were considered correct according to the guidelines and
the experts’ opinion. In clinical cases where indications for
PP administration existed, 72% of the responses indicated
that PP would be administered and 28% indicated that PP
would not be administered. In clinical cases where indica-
tions for PP administration were lacking, 25% of responses
indicated that PP would be administered.
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Fig. 2. Percentage of correct and incorrect answers concerning the
risk of febrile neutropenia depending on the CT regimen

A higher percentage of correct answers were given
in clinical cases where patients received a high-risk or
low-risk regimen than in cases where patients received
a moderate-risk regimen. In the breast cancer cases where
a high-risk regimen was used, the correct answer to ad-
minister PP was given in over 85% of responses for the
patients receiving AT and in 94% of responses for the pa-
tients receiving TAC (Fig. 3).

In cases with low-FN-risk regimens when there were
no indications for use of PR the correct response rate was
79% for palliative breast cancer, 85% for ovarian cancer,
and 90% for lung cancer (Fig. 3).

Evaluation of indications for G-CSF PP was more
problematic when the CT regimen was associated with
a moderate risk of FN. For example, FN risk in the R-CHOP
regimen, used in patients with non-Hodgkin lymphoma
(DLBCL and PMBL), is moderate according to the guide-
lines, but according to the experts’ opinion, PP is indicat-
ed in the presence of additional risk factors, such as ad-
vanced age, comorbidities, female gender, bulky disease,
superior vena cava syndrome (SVCS), poor general condi-
tion, possible tumour lysis syndrome with impaired renal
function, and curative treatment (radical treatment). The
average proportion of correct answers was approximately
54%: 71% for DLBCL and 36% for PMBL lymphoma (Fig. 3).

Use of granulocyte colony-stimulating factors as
primary prophylaxis

Figure 4 shows the choice of G-CSF administration that
would be given by participants, based on their assessment
of the FN risk of the CT regimen. In over 90% of responses,
G-CSF was not chosen as PP with low-risk CT regimens.
For CT regimens with a high risk of FN, about 90% of the
responses stated that pegfilgrastim would be used on the
second day of the cycle or G-CSF would be given daily for
more than five days. This is consistent with the PTOK and
EORTC guidelines. Pegfilgrastim was more frequently se-
lected for PP than daily G-CSF.

Discussion

The results of the present study confirmed the high
awareness among Polish oncologists of current PTOK and
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Note: Seven patient cases were assessed; in two them assessment of FN risk was performed twice: first due to CT change (docetaxel toxicity) and second due
to disease progression (neoadjuvant AT in breast cancer then PTX + Tras after surgery and radiotherapy)

AT — doxorubicin, docetaxel; TAC — docetaxel, doxorubicin, cyclophosphamide; AC — doxorubicin, cyclophosphamide; DLBCL — diffuse large B-cell lymphoma;
R-CHOP-21 — rituximab, cyclophosphamide, doxorubicin, vincristine, prednisone; PMBL — primary mediastinal B-cell lymphoma; PTX + Tras — paclitaxel + trastu-
zumab; AC — doxorubicin, cyclophosphamide; TC — paclitaxel, carboplatin; NSCLC — non-small-cell lung cancer; VP — vinorelbine, cisplatin

Fig. 3. Percentages of correct and incorrect answers to the question “Shall the patient be qualified for primary prophylaxis with G-CSF?” with
reference to indications/lack of indications for primary prophylaxis based on Polish and European guidelines and experts’ opinion
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Fig. 4. Answers provided to the question about G-CSF administra-
tion methods: “How would you administer G-CSF after the first cycle

of CT in this situation?” with reference to the participant-assessed
CT regimen FN risk

EORTC recommendations that FN risk should be assessed
before each cycle of CT. Somewhat poorer awareness of
the guidelines was observed for the evaluation of CT reg-
imen FN risk by participants and with their recognition of
indications or lack of indications for G-CSF PP.

Avoiding FN is important to improve patients’ short-
and long-term survival outcomes. According to Kuderer et
al. [5], who analysed 14,000 patients hospitalised for FN
in the years 1995-2000, the overall hospital mortality rate
due to FN was 9.5% and was greater in the presence of
concomitant diseases. In a more recent publication, Ly-
man et al. [6] reported that the adjusted mortality risk in
patients with FN was at least 15% higher than matched
patients without FN. Febrile neutropenia also leads to CT
dose reductions and delays, resulting in lower CT rela-
tive dose intensity (RDI) that may in turn adversely affect
long-term survival outcomes. Clinical studies in patients
with breast cancer and NHL have shown that higher RDI
levels are associated with improved long-term survival
[7-10], and this relationship is supported by evidence from
a prospective observational study involving over 2,500 pa-
tients in the early stages of various cancers, in which RDI
> 85% was associated with considerably longer early dis-
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ease-free survival and overall survival than RDI < 85% [7].
In addition, meta-analyses of clinical studies have found
that G-CSF PP is associated with increased delivery of CT
[11, 12] and reduced risk of mortality [12]. Therefore, the
ability to correctly assess FN risk and the need for G-CSF
is very important as it enables clinicians to optimise their
approach to neutropenia management such that the risk
of CT-limiting neutropenic complications are reduced and
treatment outcomes are improved [6, 7].

The level of overall FN risk depends largely on the CT
regimen used, and PP is recommended if the risk is more
than 20% [2, 4]. When the risk is between 10% and 20%,
the use of PP is additionally based on patient-related fac-
tors such as age above 65 years, disease progression, poor
general performance, malnutrition, female gender, low
haemoglobin level (< 12 g/dl), liver and kidney dysfunction,
and circulatory disease [2]. Although several studies have
investigated the contribution of different patient-related
risk factors to the overall FN risk [13], there is currently no
validated model to quantify the FN risk of patients based
on individual factors. The potential benefit of a stan-
dardised approach to individual FN risk factor-assessment
was demonstrated in the current study: participants were
better able to correctly identify the overall FN risk in pa-
tients receiving a clearly high- or low-risk regimen, but
less concordance between the guidelines and the experts’
advice was found in patients receiving moderate-risk reg-
imens. These results suggest that an individual approach
is taken to risk factor assessment, whereas a standardised
approach may improve guideline adherence, particularly
in patients receiving regimens with intermediate or un-
documented FN risk.

The evaluation of CT regimen FN risk by participants
was in agreement with the guidelines and the experts’
opinion approximately two-thirds of the time, and greater
agreement was observed with high-risk and moderate-risk
regimens than with low-risk regimens. The reasons for this
discrepancy are not clear but may relate to differences be-
tween reported FN rates in clinical studies and those ob-
served in the participants’ clinical practice. The guideline
classifications of CT regimen risk are based predominantly
on evidence from clinical studies, but neutropenia-related
toxicities are frequently underreported in studies of pa-
tients with solid tumour and haematological malignancies
[14, 15]. For example, a phase 3 study of docetaxel plus cy-
clophosphamide in patients with breast cancer reported
FN rates of 4-8%, but subsequent publications from clini-
cal practice experience reported rates in the range greater
than 20% [16, 17].

Accurate FN risk assessment is essential to guide ap-
propriate use of G-CSF —this has implications both for clin-
ical outcomes and healthcare resource utilisation [18]. In
the current study, it appears that when the indications for
PP were correctly recognised by participants, G-CSFs were
usually administered in compliance with the national and
international recommendations (daily G-CSF administered
24-72 hours after CT and continued daily for more than
five days, or pegfilgrastim once-per-cycle on day two)
(Fig. 4); when indications for PP were correctly identified,
the incorrect method of G-CSF administration was chosen

inonly 5% of responses. The incorrect response most often
referred to the administration of daily G-CSF, for a period
shorter than five days. Shorter duration of prophylaxis
with filgrastim has been shown to increase the hospital-
isation risk in patients with breast cancer, lung cancer, or
NHL [19]; each additional day of filgrastim administration
reduced the risk of hospitalisation due to FN or infection
by up to 23%.

Pegfilgrastim was much more frequently selected for
use in PP than daily G-CSF by participants, and it has been
shown to be the same as or more effective in reducing the
incidence of FN than daily G-CSF in randomised studies and
in clinical practice [20-26], although recently a higher effica-
cy for pegfilgrastim was indicated in a meta-analysis of clin-
ical studies [20] and in a Spanish observational study [25].
Administration of shorter courses of daily G-CSF than rec-
ommended by the guidelines have been observed in clinical
practice, and the negative impact of this sub-optimal appli-
cation of G-CSF was reported in a study by von Minckwitz
et al. [27]. In this analysis of 11 clinical trials involving more
than 2,000 breast cancer patients, the frequency of FN and
of hospitalisations for FN and CT dose reductions in cycle 1
were significantly lower in patients receiving pegfilgrastim
PP than those receiving current clinical practice G-CSF. The
safety profiles of daily G-CSFs and pegfilgrastim are compa-
rable [21-23]. From an economic perspective, while pegfil-
grastim is more expensive than daily G-CSFs, PP with peg-
filgrastim has been shown to be more cost-effective than
daily G-CSFs in various settings [28, 29].

In summary, the GoPractice project allowed for an eval-
uation of clinical practice of Polish oncologists concerning
the prevention of FN. The responses related to FN risk as-
sessment and the method of PP administration indicated
the need for periodic training to update and standardise
knowledge in this field. We also recommend the introduc-
tion of readily available and clear supporting materials for
physicians, which would enable quick and correct assess-
ment of FN risk in oncological wards.

GoPractice was supported by Amgen Biotechnologia
Sp. z o.0. Editorial assistance was provided by James O’Kelly,
an employee of Amgen Ltd.
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