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A B S T R A C T

Background: Although international guidelines have standardised conditions for G-CSF

administration, real practice seems to vary.

Patients and methods: A large survey was undertaken in France following a three-step

method. Data concerning 990 patients in seven main indications were collected prospec-

tively and analysed for their compliance with international guidelines.

Results: G-CSF prescription rate varied from 81% in non-Hodgkin lymphoma (NHL), 55% in

ovarian, 44% in breast and 21% in colorectal cancer. The main criteria for G-CSF adminis-

tration were a chemotherapy regimen with a high risk of neutropaenia (65%) and associ-

ated risk factors (51%). Public hospital practitioners prescribed G-CSF more frequently as

primary prophylaxis, whereas prescriptions of recently graduated practitioners (65 years)

and former ones (P16 years) were often proposed as secondary prophylaxis or as G-CSF

therapy, i.e. during ongoing neutropaenia. In prophylactic settings, administration sched-

ules were highly variable depending on molecules, with a first day of administration

between days 1 and 3 after chemotherapy in 66%, but before the end of the chemotherapy

infusion in 13% of the cases. Concerning lenograstim (38% of prescriptions) and filgrastim

(20%), the mean treatment duration was 5.5 days, significantly shorter than in 1999

(7.8 days).

Conclusion: G-CSF prescription was mainly in compliance with international guidelines.

However, some too early administrations during chemotherapy are at risk of increased

myelosuppression and should be more clearly disadvised in next international guidelines.

� 2010 Elsevier Ltd. All rights reserved.
1. Introduction

Chemotherapy-induced neutropaenia is a major risk factor

for febrile neutropaenia and infection-related morbidity and

mortality. It leads also to dose reductions and to delayed che-

motherapy cycles, thus limiting dose intensity. Recombinant
er Ltd. All rights reserved
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human granulocyte colony-stimulating factor (G-CSF) induces

proliferation and differentiation of neutrophil lineage cells,1

reduces days of neutropaenia, potentially reverses myelosup-

pression and reduces risk of febrile neutropaenia.2,3 Accord-

ing to a meta-analysis from Kuderer, it may have an impact

on early mortality and infection-related mortality,4 but two
.
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Table 2 – G-CSF providers pattern of practice – comparison
between steps 1 and 3.

Step 1 Step 3

Pattern of practice (n = 1071) (n = 990)
–Private clinic 231 (21.6%) 198 (20.0%) p = 0.38
–Cancer centre 125 (11.7%) 166 (16.8%) p < 0.001
–Public hospital 715 (66.7%) 626 (63.2%) p = 0.09
–General hospital 296 (27.6%) 233 (23.5%) p = 0.03
–University hospital 419 (39.1%) 393 (39.7%) p = 0.79
–Oncologists 735 (68.6%) 707 (71.4%) p = 0.17
–Haematologists 161 (15.0%) 179 (18.1%) p = 0.06
–Pneumologists 54 (5.0%) 69 (7.0%) p = 0.07
–Gastro-enterologists 31 (2.9%) 35 (3.5%) p = 0.41
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other meta-analyses failed to find evidence for reduced infec-

tion-related mortality or improved overall survival.5,6 Condi-

tions for appropriate G-CSF use have been standardised

since the first American Society of Clinical Oncology (ASCO)

recommendations in 1994, updated in 2006,7 National Com-

prehensive Cancer Network, European Organization for Re-

search and Treatment of Cancer (EORTC8) and European

Society of Medical Oncology (ESMO9–11) guidelines. According

to the updated guidelines, the threshold to recommend pro-

phylactic use of G-CSF was lowered from a FN risk of 40%

and over to 20% and over, based on two large randomised clin-

ical trials. Indeed, studies from Vogel et al.12 and Timmer-Bon-

te et al.13 have shown that the risk of FN is reduced

substantially by primary prophylaxis with G-CSF, when the

risk of FN without G-CSF is approximately 20%. Moreover,

the updated guidelines proposed that the impact of other fac-

tors such as age, medical history and disease characteristics

should be taken into account when the FN risk is over 10%.7–11

Although some settings of G-CSF prescription are now

clearly identified (i.e. range of FN, patient risk factors and sec-

ondary prophylaxis), some remain debatable because of the

lack of experimental data (i.e. administration time and sche-

dule) or controversial. Moreover other covariates seem to

modulate practitioners’ G-CSF prescription behaviour,14 like,

for example, insurance status15 or type of practice.16

Since previous data collections on G-CSF use were only

partially representative of the French prescription behav-

iour,17,18 a first large survey was undertaken in France in

1999 and another during 2006–2007, after the publication of

the international recommendations updates in 2006.7–11

2. Methods

2.1. Survey methodology

The main 2006–2007 survey methodology followed a three-

step method, in order to propose a patient data set represen-

tative of medical practice in France.

A first step described prospectively G-CSF prescription in

100 representative retail pharmacies that had delivered one

or more G-CSF in an observation month and 50 hospital phar-

macies, with a representative distribution for retail/hospital

size and on the geographic territory. A set of 1071 dispensa-

tions (830 from hospital and 241 from retail pharmacies)
Table 1 – G-CSF providers characteristics (1071 G-CSF dispensat

Private clinics Cancer centres

Oncologists 184 (17.2%) 115 (10.7%)
Haematologists 6 (0.6%) 6 (0.6%)
Pneumologists 8 (0.7%) 0 (0.0%)
Internists 4 (0.4%) 0 (0.0%)
Radiotherapists 8 (0.7%) 0 (0.0%)
Gastro-enterologists 9 (0.8%) 0 (0.0%)
Dermatologists 0 (0.0%) 0 (0.0%)
Infectiologists 0 (0.0%) 0 (0.0%)
Other 12 (1.1%) 4 (0.4%)

Total 231(21.6%) 125(11.7%)
was prospectively collected and analysed for prescribers’ pro-

fession and medical practice (step 1, Table 1).

A second step selected prescriptions from the four main

providers’ professions (oncologists, pneumologists, haema-

tologists and gastro-enterologists, who contributed 91.6% of

prescriptions (i.e. 981 of 1071) and defined main indications

and G-CSF prescription rate for each category (step 2).

Using the medical distribution defined in the second step,

a representative set of 103 medical practitioners was inter-

viewed for their G-CSF prescriptions during a 1–2 week period

in seven main indications previously defined. Finally, data

concerning 990 patients were prospectively collected (step 3,

Table 2).

Data from a 1999 survey were analysed for comparison.

This first survey included a representative set of 811 G-CSF

prescriptions in six main indications (breast, ovarian, colorec-

tal and lung cancer, Hodgkin and non-Hodgkin lymphoma)

with the same design as the 2006–2007 survey.

Both surveys were funded by Chugai Pharma France.

Methodology and monitoring of data collections were inde-

pendently organised by a private survey agency (A+A Health-

care Marketing Research, Lyon, France). A board of experts in

the field of oncology and haematology validated the drafting

and final review of questionnaires.

2.2. Statistics

Proportional tests (mainly Student’s t-tests) were used to

compare different variables (e.g. age, disease stage and deci-
ions).

General hospitals University hospitals Total

187 (17.5%) 249 (23.2%) 735 (68.6%)
38 (3.5%) 111 (10.4%) 161 (15.0%)
34 (3.2%) 12 (1.1%) 54 (5.0%)
15 (1.4%) 7 (0.7%) 26 (2.4%)
0 (0.0%) 8 (0.7%) 16 (1.5%)

17 (1.6%) 5 (0.5%) 31 (2.9%)
0 (0.0%) 4 (0.4%) 4 (0.4%)
0 (0.0%) 8 (0.7%) 8 (0.7%)
5 (0.5%) 15 (1.4%) 36 (3.4%)

296(27.6%) 419(39.1%) 1071(100.0%)
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sional reasons) and frequency among the subpopulations

analysed. Significant differences are expressed with p-values.

The software used was S-PLUS� 6.2 (Lucent Technologies).

3. Results

3.1. Description of G-CSF providers (steps 1, 2 and 3)

The 1071 G-CSF dispensations collected from 100 retail and 50

hospital pharmacies were distributed as presented in Table 1.

The majority of them came from oncologists (68.6%) and were

balanced between community practices: private clinics

(17.2%), cancer centres having a mixed public and private sta-

tus (10.7%), general hospitals (17.5%) and university hospitals

(20%). Haematologists provided 15% of G-CSF dispensations,

mainly in general (3.5%) and university (7.2%) hospitals. Third

and fourth ranks of prescriptions came from pneumologists

(5.0%) and gastro-enterologists (2.9%), mainly from general

hospitals (3.2% and 1.6%, respectively).

Using these data, a representative set of 100 physicians

was determined and asked prospectively about their G-CSF
Table 3 – Rate of primary prophylaxis by treatment place and
providers’ practice experience.

Primary prophylaxis p

All (n = 989) 487 (49.2%) –
Treatment place
Private clinic (n = 197) 89 (45.2%) 0.34
Cancer centre (n = 166) 70 (42.2%) 0.09
Public hospital (n = 521) 267 (51.2%) 0.03

–General hospital (n = 233) 114 (48.9%) 0.79
–University hospital (n = 288) 153 (53.1%) 0.04

Providers’ practice experience
65 years (n = 108) 36 (33.3%) <0.001
6–15 years (n = 284) 184 (64.8%) <0.001
P16 years (n = 215) 74 (34.4%) <0.001

Fig. 1 – G-CSF provid
prescription habits. G-CSF was prescribed at a high rate in

some rare indications such as testicular cancer (76%), mela-

noma (75%), kidney cancer (75%) and myelodysplasia (73%)

but the vast majority of prescriptions (67.7%) came from most

frequent solid tumours (breast, colic, rectal, gastric, lung and

ovarian cancers) and lymphoma. These main seven indica-

tions were selected and a new representative set of 103 phy-

sicians was defined. These 103 providers had to fill in a

questionnaire prospectively, for the next 10 patients for

whom they prescribed a G-CSF.
3.2. Providers’ characteristics

A total of 990 prescriptions were collected. The step 1 and step

3 prescribers’ characteristic comparison is shown in Table 2.

Providers from cancer centres were statistically overrepre-

sented in step 3, compared to step 1. Conversely, general hos-

pital providers were underrepresented. Globally, the

treatment place context had a significant influence on G-

CSF prescription. Whereas primary prophylaxis represented

49.0% of all G-CSF prescriptions, the rate was statistically

higher in university hospital (53.1%, p = 0.04) and lower in

cancer centres (42.2%, p = 0.09, Table 3). Among recently grad-

uated providers (65 years since diploma) and former ones

(P16 years) the use of G-CSF as primary prophylaxis was sig-

nificantly less (respectively, 33%, 41% and 28% for 0–5, 16–20

and >20 years since diploma, p < 0.001 for each category) than

in 6–10 and 11–15 years since diploma providers (respectively,

66% and 63%).

The treatment place also interfered on the type of G-CSF

prescribed. Globally, lenograstim, filgrastim and pegfilgrastim

represented 38.2%, 19.6% and 42.2% of the 990 prescriptions,

respectively. Pegylated growth factors were prescribed signif-

icantly more frequently in cancer centres and general hospi-

tal (53.0%, p = 0.002 and 48.9%, p = 0.02, respectively).

Lenograstim was more frequently prescribed than filgrastim

and reached 42.7% of university hospital prescriptions versus

27.3% in private clinics (Fig. 1).
er characteristics.
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3.3. Patient characteristics and patterns of care

The median age of patients was 61 (mean 60.2 ± 0.8, 95% con-

fidence interval (CI)). Respectively, 609 and 381 patients were

<65 and P65 (respectively, 61.5% and 38.5%).

The age categories were comparable between lenograstim,

filgrastim and pegfilgrastim molecules (Table 4).

3.4. G-CSF administration conditions

Globally, G-CSF was mainly prescribed after a first line che-

motherapy (61.0%), in a proportion that significantly in-

creased since 1999 (49.0%, p < 0.001). Almost half of G-CSF

prescriptions (49.2%) corresponded to primary prophylaxis

(Table 5), versus 40.6% in 1999, p < 0.001. At the same time,

secondary prevention decreased in proportion (44.4% versus

50.9% in 1999, p = 0.006).

Pegylated versus daily G-CSF preferences, analysed in each

indication, are shown in Fig. 2. Daily injections were more

frequent in a metastatic intent (65.3%), with an overrepresenta-

tion of lenograstim, compared to filgrastim (respectively, 48.5%
Table 4 – G-CSF molecule preferences by patients’ age and gend

All G-CSFs Lenogr

Total number 990 (100%) 377 (38
Age (n = 987) (n = 37

–Mean [SD] 60.2 [0.8] 60.2 [1
–Median 61 61
–<50 years old 193 (19.5%) 68 (18.
–50–59 234 (23.6%) 98 (26.
–60–69 307 (31.0%) 119 (31
–P70 years 256 (25.9%) 92 (24.
–Sex ratio 0.44 –

Table 5 – G-CSF preferences by treatment context – changes in

1999

(n = 820
Primary prevention 333 (40
Secondary prevention 417 (50
G-CSF therapy (ongoing neutropaenia) 70 (8.5%

Chemotherapy line (n = 818
–First line 401 (49
–Second line 220 (26
–Third line and more 197 (24

Chemotherapy indication
Non-Hodgkin lymphoma (n = 179

–First line chemotherapy 109 (60
–Second line chemotherapy 56 (31.3
–Third line and more 14 (7.8%
–High dose chemotherapy –
–Mobilisation –

Solid tumours (n = 645
–Neoadjuvant setting 78 (12.1
–Adjuvant setting 194 (30
–Metastatic setting 373 (57

a Total > 100 (more than one response possible).
and 18.8%), whereas single injections of pegfilgrastim were

more frequently proposed in an adjuvant setting (51.3%).

3.5. Administration schedules

G-CSF administration schedules were analysed for their start

time and duration and compared to the 1999 survey data (Ta-

bles 6 and 7). For 2006–2007 survey analyses, we considered G-

CSF prescribed in primary or secondary prevention intent only

and the duration was considered for lenograstim and filgra-

stim only. For pegfilgrastim, the start time was mostly be-

tween one (D + 1) to three (D + 3) days after chemotherapy, in

compliance with international recommendations.7 Nonethe-

less, a substantial portion of pegfilgrastim (9.6%), lenograstim

(15.3%) and filgrastim (17.6%) prescriptions was administrated

during chemotherapy, as observed in 1999 for lenograstim and

filgrastim (16.6%). Only a small fraction of lenograstim and fil-

grastim treatments exceeded 7 days (total 9.3%, 11.3% and

4.6%, respectively), whereas they were 45.3% in 1999 (Table 7).

Comparing the 1999 and 2006–2007 surveys, there was a

clear downward trend in treatment duration, with a mean
er.

astim Filgrastim Pegfilgrastim

.1%) 195 (19.7%) 418 (42.2%)
7) (n = 195) (n = 417)
.2] 60 [1.7] 60 [1.2]

61 61
0%) 35 (18.0%) 89 (21.3%)
0%) 44 (22.6%) 92 (22.1%)
.6%) 75 (33.8%) 122 (29.3%)
4%) 50 (25.6%) 114 (27.3%)

– –

proportions between 1999 and 2006–2007.

2006–2007

) (n = 989)
.6%) 487 (49.2%) p < 0.001
.9%) 439 (44.4%) p = 0.006

) 63 (6.4%) p = 0.08

) (n = 982)
.0%) 599 (61.0%) p < 0.001
.9%) 206 (21.0%) p = 0.003
.1%) 177 (18.0%) p = 0.002

) (n = 188) a

.9%) 134 (71.3%) p = 0.03
%) 32 (17.0%) p = 0.002
) 21 (11.2%) p = 0.27

6 (3.2%)
4 (2.2%)

) (n = 799)
%) 66 (8.3%) p = 0.016

.1%) 238 (29.8%) p = 0.9

.8%) 495 (62.0%) p = 0.11
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duration of 5.5 days for lenograstim and filgrastim, signifi-

cantly shorter than in 1999 (7.8 days).

3.6. Analyses by tumour types

In solid tumours, neoadjuvant, adjuvant and metastatic set-

tings represented 8.3%, 9.8% and 62.0% of G-CSF prescrip-

tions, respectively, but this distribution was highly

dependent on tumour type (Table 8). Colon and ovarian can-

cer patients receiving G-CSFs tended to be older, as shown

in Fig. 3.

3.7. Analysis of prescription compliance in breast cancer
patients subgroup

We analysed G-CSFs prescriptions rules and their compliance

with international guidelines in the subgroup of breast cancer
Fig. 2 – G-CSF preferences

Table 6 – Administration schedules in a prophylactic (primary o

1999

All (n = 817) All (n = 923) Lenog

Before/during chemotherapy 136 (16.6%) 124 (13.4%) 54 (15
From D + 1 to D + 3 (1–3 days
after chemotherapy)

273 (33.4%) 606 (65.7%) 198 (5

D + 4 and after 408 (49.9%) 193 (20.9%) 102 (2
patients. Patients treated with the 15 most frequent chemo-

therapy protocols were extracted (n = 258) and each protocol

was identified by its FN risk rate (Table 9). According to the

NCCN,19 ASCO,7 ESMO11 and EORTC8 guidelines, G-CSFs are

justified in a prophylactic intent when FN risk rate is P20%.

Moreover, EORTC guidelines mentioned a need for tools to

evaluate the benefits of G-CSFs in elderly patients’ subcatego-

ries and ASCO7 and EORTC8 proposed some patient-related

risk factors, including age over 65 years that can extend G-

CSF indication to protocols with a FN risk between 10% and

20%. The presence of these additional risk factors, such as

age and intense pretreatment, were detected and asked for

their participation in G-CSF administration decision. G-CSF

prescriptions were first divided into P20%, from 10% to 20%

and <10% FN risk rates and then classified as follows: primary

intent, primary intent with additional risk factors (i.e. age,

pretreatment, FN in a previous chemotherapy line), secondary
by treatment context.

r secondary) setting: starting time.

Date of first injection

2006–2007

rastim (n = 354) Filgrastim (n = 182) Pegfilgrastim (n = 387)

.3%) 32 (17.6%) 37 (9.6%)
5.9%) 77 (42.3%) 332 (85.8%)

8.8%) 73 (40.1%) 18 (4.7%)



Table 7 – Administration schedules in a prophylactic (primary or secondary) setting: treatment duration.

Treatment duration

1999 2006–2007

All (n = 821) All (n = 572) Lenograstim (n = 377) Filgrastim (n = 195)

1–3 days 32 (3.9%) 63 (11.0%) 38 (10.1%) 25 (12.8%)
4 20 (2.4%) 73 (12.8%) 37 (9.8%) 36 (18.5%)
5 160 (19.5%) 202 (35.3%) 145 (38.5%) 57 (29.2%)
6 55 (6.7%) 84 (14.7%) 66 (17.5%) 18 (9.2%)
7 182 (22.2%) 97 (17.0%) 47 (12.5%) 50 (25.6%)
8 and more 372 (45.3%) 53 (9.3%) 44 (11.7%) 9 (4.6%)
10 and more 312 (38.0%) 27 (4.7%) 23 (6.1%) 4 (2.1%)

Table 8 – G-CSF prescriptions by tumour type.

Breast Lung Ovary Stomach Colon Rectum

Treatment context (n = 279) (n = 243) (n = 62) (n = 91) (n = 115) (n = 9)
–Neoadjuvant setting 17 (6%) 29 (11.9%) 3 (4.8%) 10 (11%) 6 (5.2%) 0
–Adjuvant setting 156 (56%) 34 (14.0%) 15 (24.2%) 7 (7.7%) 27 (23.5%) 0
–Metastatic setting 106 (38%) 180 (74.1%) 44 (71.0%) 74 (81.3%) 82 (71.3%) 9 (100%)

Chemotherapy line (n = 281) (n = 241) (n = 62) (n = 93) (n = 116) (n = 8)
–First line 146 (52.0%) 175 (72.6%) 29 (46.8%) 65 (69.9%) 59 (50.9%) 2 (25.0%)
–Second line 62 (22.1%) 47 (19.5%) 18 (29.0%) 23 (24.7%) 29 (25.0%) 1 (12.5%)
–Third line and more 53 (18.9%) 19 (7.9%) 15 (24.2%) 5 (5.4%) 28 (24.1%) 5 (62.5%)
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intent, therapeutical setting, ie. during ongoing neutropaenia,

in order to analyse compliance with guidelines. These results

are presented in Fig. 4 and global compliance was estimated
Fig. 3 – Age distributio
at 69.4%. It is worth noting that only one of the protocols

administered (Doxorubicin–Docetaxel) has a FN risk P40%

and represented only 1% of G-CSF prescriptions.
n by tumour site.



Table 9 – Top 15 chemotherapy protocols and estimated FN risk in breast cancer patients treated with G-CSF.

Estimated risk8 Chemotherapy protocol No. pts (%) Total (%)

P20% TAC 75 9 (3%) 30 (10%) 258 (87%)
ET (Epirubicin–Docetaxel) 18 (6%)
AT (Adriamycin–Docetaxel) 3 (1%)

10–20% Docetaxel 100 58 (21%) 67 (26%)
Docetaxel 100 + Herceptin 6 (2%)
TAC 50 3 (1%)

<10% FEC 100 105 (35%) 161 (62%)
Vinorelbine Docetaxel 5 (2%)
FEC 75 6 (2%)
Vinorelbine 9 (3%)
Paclitaxel 17 (6%)
Vinorelbine 5FU 8 (3%)
Paclitaxel Gemcitabine 3 (1%)
Paclitaxel Carboplatin 4 (1%)
Liposomal doxorubine + cyclo-phosphamide 4 (1%)

Fig. 4 – G-CSF prescription in breast cancer patient subgroup: conformity to international guidelines.
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4. Discussion

These two surveys, performed in 1999 and 2006–2007, are to

our knowledge the first and largest to describe G-CSF use in

chemotherapy-induced febrile neutropaenia prevention in

community practice at a country level.

We successively analysed providers’ and patients’ charac-

teristics and their role on G-CSF prescription preferences.

Concerning the role of practice context, public hospital prac-

titioners were more likely to use G-CSFs as primary prophy-

laxis, cancer centre providers significantly less likely than

private clinic ones, some results at the opposite of what had

been observed on the United States during ASCO surveys.16
Concerning the role of providers’ practice experience, practi-

tioners between 6 and 15 years from diploma were more

likely to prescribe G-CSF. In France, a recent survey studying

G-CSF prescription as adjuvant treatment for chronic hepati-

tis C stated young age (<45), practice in university hospital

and a high number of patients treated as significant covari-

ates associated with a high G-CSF prescription rate.20 Our re-

sults are, in a different indication, in accordance with this

previous survey, even though the number of patients treated

by each provider was not verified. These different surveys

highlight some heterogeneity in community practice between

countries, more dependent in France on the providers’ prac-

tice context than on public versus liberal practice.
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Compared to 1999, G-CSFs are more frequently prescribed

after a first line chemotherapy (61.0% versus 49.0%, p < 0.001)

and as primary prophylaxis (49.2% versus 40.6%, p < 0.001), a

trend that can be interpreted both as a consequence of NCCN,

ASCO, ESMO and EORTC guidelines updates and as the use of

more myelotoxic chemotherapy combinations. Conversely,

therapeutical prescriptions as adjunct therapy for the treat-

ment of febrile neutropaenia were less frequent (6.4% versus

8.5%, p = 0.08) in accordance with ASCO and EORTC 2006

guidelines that do not recommend it for FN in routine prac-

tice, but take into account FN duration and risk factors.7,8

Since the pegfilgrastim authorisation, single injection

schedules have increased and reached 42.2% of the prescrip-

tions in the 2006–2007 survey, whereas lenograstim and filgra-

stim accounted for 38.1% and 19.7% of prescriptions,

respectively. During the same period, the duration of daily

injections significantly decreased, as only 9.3% of treatments

exceeded 7 days in 2006–2007, versus 45.3% in 1999. These

two tendencies are contradictory, as a pegfilgrastim injection

is equivalent to daily injections for a prolonged period of 11

days21,22 that is twice the average duration of daily G-CSF

treatmentin of our 2006–2007 cohort (5.5 days).

Daily injections remain more frequent, especially in a met-

astatic setting. In this context, short daily G-CSF schemas are

prescribed not only as primary or secondary prophylaxis but

also in order to maintain dose intensity.

Overall, G-CSF seems to be prescribed earlier and with ex-

tended indications.

For long survivors, a possible risk of myelodysplasia (MDS)

or acute myeloid leukaemia (AML) remains questionable on

the basis of epidemiologic studies. Indeed, two successive

publications of the Surveillance, Epidemiology and End Result

(SEER) program have reported controversial data. The first re-

port from Hershman stated among breast cancer patients

who had received between 1991 and 1999 an adjuvant chemo-

therapy that the risk of myeloid malignancies (AML and MDS)

was twice as high among patients treated with G-CSF (hazard

ratio (HR) = 2.24, 95% CI = 1.22–4.08).23 However, these data

were not confirmed by a second analysis from Patt et al. on

AML risk.24 Comparable doubts arose from CALGB study

974125 and a meta-analysis from this group.26 However, po-

tential confounders have been proposed, as anthracycline

treatment or age. In Patt’s retrospective study on SEER data,

the adjusted hazard ratio for AML 10-year risk with adjuvant

chemotherapy versus none was 1.53 (95% CI = 1.14–2.06) but

G-CSF use within the first year of diagnosis did not convey a

significantly increased risk of AML (HR = 1.14; 95% CI = 0.67–

1.92). Nonetheless, a prolonged haematologic follow-up

should be carried out for long survivors, notably in the adju-

vant setting.

In the breast tumour subgroup, our results highlight a

globally good compliance (69.4%) of G-CSF prescription indi-

cations with international guidelines. This analysis must take

into account that 18.9% of G-CSF prescriptions in this sub-

group were provided after a third line of chemotherapy, 38%

in a metastatic setting. In these situations short G-CSF treat-

ments (1–3 injections) are sometimes proposed both to main-

tain the dose intensity and to prevent neutropaenia,

whenever no real febrile neutropaenia was documented.

Since they allow to maintain dose intensity13,27–35 but do
not improve survival in solid tumours28,33,36–39 and lym-

phoma,5,40–42 these indications remain feasible but debated

in international guidelines.7,8

Nonetheless, 13.4% of total G-CSF treatments were initi-

ated before the end of the chemotherapy, whereas too early

treatment initiation was clearly identified to increase myelo-

suppression.43 For this concern, our results advocate, in the

next international guidelines on G-CSFs use, for some high-

lights on the recommended and prohibited administration

schedules, as G-CSF should not be started before one day after

the end of chemotherapy infusion.
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