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Abstract

Background Potentially myelosuppressive doublet and

triplet chemotherapy combination regimens are considered

the most active treatments in gastric cancer. This multicenter

prospective observational study was designed to gain insight

into the chemotherapy regimens being used in Europe and to

evaluate neutropenia management in patients identified as at

high risk for febrile neutropenia (FN).

Methods Eligible patients had gastric cancer, were sched-

uled for C 3 cycles of myelosuppressive chemotherapy, and

had an investigator-assessed overall FN risk C 20 %. Data

were collected for up to ten cycles. The primary endpoint was

the proportion of patients who received granulocyte colony

stimulating factor (G-CSF) primary prophylaxis (defined as

G-CSF initiated on days 1–7 of cycle 1). Secondary end-

points included FN incidence, chemotherapy administration,

and G-CSF use.

Results Of 199 patients who met the eligibility criteria and

started at least one cycle of chemotherapy, mean age was 63

years, 76 % were men, 83 % had an ECOG score of 0 or 1,

54 % had metastatic disease, and 24 % had received prior

chemotherapy. A total of 27 different backbone regimens

were given; the most common regimen was modified doce-

taxel, cisplatin, and 5-fluorouracil (DCF). Despite all patients

having been identified as having a C 20 % FN risk, only 70

(35 %) received G-CSF primary prophylaxis. FN occurred in

14 patients overall (7 %). Most FN events occurred in patients

who received DCF/modified DCF (9/14 events, 64 %).

Conclusions The results of this study reveal a high use of

myelotoxic treatment regimens in gastric cancer in Europe

and low adherence to clinical practice guidelines for the

use of primary and secondary G-CSF prophylaxis for FN.

Keywords Febrile neutropenia � Gastric cancer �
Granulocyte colony stimulating factor � Myelosuppressive

chemotherapy � Primary prophylaxis � Observational

research

Introduction

Despite a marked decline in the incidence of gastric cancer

in recent decades, it remains a leading cause of death, as

most cases are diagnosed at an advanced stage and survival

is poor. Worldwide, the highest incidences of gastric can-

cer are found in Eastern Asia, Central and Eastern Europe,

and South America [1]. In Europe, the estimated 2012

incidence of gastric cancer is 139,595 cases, with 107,268
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projected deaths [2]. The standard treatment approach in

patients with localized disease is surgical resection with

perioperative chemotherapy, while palliative chemotherapy

is used in patients with locally advanced inoperable disease

and in those with metastatic disease [3–5]. No single

chemotherapy regimen has yet emerged as a global stan-

dard in gastric cancer. At the present time, double and

triple combinations including 5-fluorouracil (5-FU), cis-

platin ± anthracyclines as well as docetaxel-containing or

irinotecan-containing regimens are considered the most

active treatments [3, 4, 6, 7]. In patients with HER-2

overexpression, the addition of trastuzumab to cisplatin/

fluoropyrimidine has been shown to be superior to che-

motherapy alone [8]. In patients over 65, fluorouracil,

leucovorin, and oxaliplatin improve toxicity and efficacy

compared with fluorouracil, leucovorin, and cisplatin [9].

While combination regimens are more effective than single

agents, they are associated with increased toxicity. In partic-

ular, chemotherapy combinations may be considerably more

myelosuppressive; for example, DCF (docetaxel, cisplatin,

and 5-FU) is associated with FN and/or neutropenic infection

in 29 % of patients [10]. FN can be life-threatening, with up to

9.5 % in-hospital mortality reported [11]. FN can lead to

reduced chemotherapy dose delivery and subsequently,

reduced chemotherapy efficacy [12–14]. Guidelines recom-

mend use of G-CSF primary prophylaxis in patients with

C 20 % risk of FN based on chemotherapy regimen and

individual patient characteristics, while secondary prophy-

laxis is recommended in the subsequent cycle after an FN

event [15, 16]. At the time of initiation of the present study in

2009, the European Organisation for Research and Treatment

of Cancer (EORTC) guidelines for the use of G-CSF to reduce

the incidence of chemotherapy-induced FN did not list any

regimens for gastric cancer [16]. However, in the 2010

updated guidelines, a few regimens for use in metastatic

gastric cancer were listed, and these included DCF, TCF

(docetaxel, cisplatin, 5-FU), and TC (docetaxel, cisplatin),

which were assigned to the high FN risk category [15].

The risk of FN associated with gastric cancer regimens

has not been well studied and under-reporting of FN and

G-CSF use in clinical studies is common [17]; therefore, we

undertook an observational study to gain insight into the

types of chemotherapy regimens being used in gastric cancer

in Europe, and to evaluate neutropenia management in

patients identified by the investigator as at high risk for FN.

Methods

Study design

IMPACT Gastric was a multicenter prospective obser-

vational study conducted from November 2009 to

January 2012. Patients were enrolled from 29 centers in

seven countries including Belgium, Czech Republic,

France, Italy, Poland, Slovakia, and Spain. Investiga-

tional sites were not required to use G-CSFs to partici-

pate. Patients had to provide appropriate written

informed consent and the protocol was approved by

ethical committees and regulatory authorities as required

by the country. Data were collected for up to a maxi-

mum of ten chemotherapy cycles.

Patients

Adult patients with gastric cancer (any stage) who were

scheduled to receive C3 consecutive cycles of myelosup-

pressive chemotherapy and had an investigator-assessed

overall FN risk C20 % (based on the EORTC 2006

guidelines [16] current at that time) were eligible. Patients

were excluded if they were scheduled for concurrent

administration of radiotherapy or for a gastric cancer che-

motherapy regimen for which use of G-CSF was contra-

indicated, or if they were enrolled in another clinical study

in which G-CSF use was specified in the protocol.

Outcome measures

The primary endpoint was the proportion of patients who

received G-CSF primary prophylaxis (defined as G-CSF

initiated on days 1–7 of cycle 1). Secondary endpoints

included FN incidence, chemotherapy administration,

G-CSF use and safety. Post hoc analyses investigated the

subgroup of patients who received DCF, including

modifications from standard DCF, and the extent of

G-CSF support given up to the first episode of FN. An

FN event was defined as a single oral temperature of

C38.3 �C or a temperature of C38.0 �C for C1 h, with a

neutrophil count of 0.5 9 109/L or lower, or neutrophil

count [0.5 9 109/L and B1.0 9 109/L and expected to

fall below 0.5 9 109/L.

Statistical analyses

The prespecified analysis of overall G-CSF use was derived

programmatically, and each patient was included in one of

the following groups:

• G-CSF primary prophylaxis, defined as G-CSF admin-

istration initiating on days 1 to 7 of cycle 1;

• G-CSF secondary prophylaxis, defined as initiating

administration on days 1 to 7 of cycle 2 or later;

• G-CSF treatment, defined as initiation of administration

after day 7 of any cycle;

• No G-CSF use, defined as receiving no G-CSF, either

as prophylaxis or treatment.
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The No G-CSF primary prophylaxis group was defined

as all patients not contained within the G-CSF primary

prophylaxis group.

Post hoc analyses were conducted to examine the extent

of prophylactic G-CSF use at the time of an FN event.

These analyses applied a narrower definition of prophylaxis

and required G-CSF prophylaxis in all cycles after first

administration, and were more closely aligned to the peg-

filgrastim (Neulasta�) and filgrastim (Neupogen�) Sum-

mary of Product Characteristics [18, 19]. In this instance,

prophylactic G-CSF was defined as G-CSF initiated 1 to

3 days after the end of chemotherapy for regimens not

containing 5-FU, and G-CSF initiated 1 to 3 days after the

end of 5-FU administration for regimens containing 5-FU.

For the purposes of this report, we have termed this defi-

nition ‘‘on-schedule’’ prophylaxis to distinguish it from the

prespecified analyses. For daily G-CSF, C 3 days of con-

tinuous administration were required to be considered on-

schedule prophylaxis use. Each patient who experienced an

FN event was included in one of the following groups:

• On-schedule primary prophylaxis, defined as prophy-

lactic G-CSF from cycle 1 and in every subsequent

cycle until the FN event occurred;

• On-schedule secondary prophylaxis, defined as pro-

phylactic G-CSF started in cycle 2 or later and given in

every subsequent cycle until the FN event occurred;

• No on-schedule prophylaxis, defined as no prophylactic

G-CSF given in the cycle in which the FN event occurred.

In addition, we evaluated whether patients who had expe-

rienced FN received on-schedule G-CSF prophylaxis in the

next cycle. Other post hoc analyses were conducted to char-

acterize the G-CSF use and FN incidence in patients receiving

either standard DCF regimens (defined as docetaxel 75 mg/

m2, cisplatin 75 mg/m2, and a total dose of 3750 mg/m2 of

5-FU in cycle 1) [10], allowing up to a 10 % dose reduction in

any agent, or modified (non-standard) DCF regimens. G-CSF

use in the study was with either once-per-cycle pegfilgrastim

or with a daily G-CSF; patients were allowed to receive any

daily G-CSF (filgrastim, lenograstim, or filgrastim biosimi-

lars) and results for daily G-CSF use were grouped together.

The intent of chemotherapy was determined based on TNM

staging collected on the CRF as follows: palliative (M?), non-

palliative (M0, T2 or higher, any N), and other. All statistical

analyses were descriptive in nature.

Results

Patients and disposition

Of 209 patients enrolled, 199 (95 %) met the eligibility

criteria and started at least one cycle of chemotherapy and

were included in the full analysis set (FAS). The most

common reason for exclusion from the FAS was failure to

start at least one cycle of chemotherapy (n = 5; Fig. 1).

Thirty-six percent of patients (n = 75) discontinued the

study prematurely, with the most common reasons being

death (25 %), disease progression (20 %), non-hemato-

logic adverse event (17 %), and other (19 %). The mean

age was 63 years and most (76 %) patients were men

(Table 1). Most patients (83 %) had an ECOG score of

Enrolled
(N=209)

Full Analysis Set
(N=199)

Excluded from Full Analysis Set
(n=10; 5%)

• Did not start chemotherapy (n=5)
• Fewer than 3 cycles planned (n=1)
• Scheduled to receive regimen in which 

G-CSF is contraindicated/ enrolled in 
another study of G-CSF (n=3)

• Failed all inclusion/exclusion criteria 
(n=1)

Withdrew Early 
(n=75; 36%)

• Death: 19 (25%)
• Disease progression: 15 (20%)
• Non-hematological AEa:13 (17%)
• Hematological AEa: 5 (7%)
• Administrative decision/ subject 

preference: 4 (5%)
• Unplanned surgery or 

radiotherapya: 2 (3%)
• Consent withdrawn: 1 (1%)
• Noncompliance: 2 (3%)
• Other: 14 (19%)

Fig. 1 CONSORT diagram.
aRequiring or leading to

discontinuation of

chemotherapy

362 E. Kalinka-Warzocha et al.

123



Table 1 Baseline demographics and disease characteristics

Received G-CSF primary

prophylaxis (N = 70)

No G-CSF primary

prophylaxis (N = 129)

Total

(N = 199)

Age, years

Mean (SD) 60 (14) 64 (10) 63 (12)

Male, n (%) 54 (77 %) 98 (76 %) 152 (76 %)

ECOG score at baseline, n (%)

0–1 60 (86 %) 105 (81 %) 165 (83 %)

2–3 9 (13 %) 24 (19 %) 33 (17 %)

4 0 0 0

Missing 1 (1 %) 0 1 (1 %)

AJCC staging at baseline, n (%)

Stage 0 0 0 0

Stage I 1 (1 %) 3 (2 %) 4 (2 %)

Stage II 5 (7 %) 11 (9 %) 16 (8 %)

Stage III 13 (19 %) 22 (17 %) 35 (18 %)

Stage IV 45 (64 %) 81 (63 %) 126 (63 %)

Othera 5 (7 %) 9 (7 %) 14 (7 %)

Missing 1 (1 %) 3 (2 %) 4 (2 %)

TNM disease staging

Primary tumor (T), n (%)

TX 12 (17 %) 33 (26 %) 45 (23 %)

T1 3 (4 %) 0 (0 %) 3 (2 %)

T2 9 (13 %) 16 (12 %) 25 (13 %)

T3 24 (34 %) 54 (42 %) 78 (39 %)

T4 21 (30 %) 23 (18 %) 44 (22 %)

Missing 1 (1 %) 3 (2 %) 4 (2 %)

Regional lymph nodes (N), n (%)

NX 18 (26 %) 40 (31 %) 58 (29 %)

N0 4 (6 %) 10 (8 %) 14 (7 %)

N1 21 (30 %) 37 (29 %) 58 (29 %)

N2 14 (20 %) 20 (16 %) 34 (17 %)

N3 12 (17 %) 19 (15 %) 31 (16 %)

Missing 1 (1 %) 3 (2 %) 4 (2 %)

Distant metastases (M), n (%)

MX 9 (13 %) 8 (6 %) 17 (9 %)

M0 24 (34 %) 46 (36 %) 70 (35 %)

M1 36 (51 %) 72 (56 %) 108 (54 %)

Missing 1 (1 %) 3 (2 %) 4 (2 %)

Prior gastric tumor treatment, n (%)

Naı̈ve 29 (41 %) 65 (50 %) 94 (47 %)

Previously treated 41 (59 %) 64 (50 %) 105 (53 %)

Chemotherapy ± radiotherapy 11/41 (27 %) 14/64 (22 %) 25/105 (24 %)

Surgery 23/41 (56 %) 40/64 (63 %) 63/105 (60 %)

Type of planned chemotherapyb, n (%)

Palliative 36 (51 %) 72 (56 %) 108 (54 %)

Non-palliative 23 (33 %) 44 (34 %) 67 (34 %)

Other 11 (16 %) 13 (10 %) 24 (12 %)

Primary tumor location, n (%)

Gastric 59 (84 %) 106 (82 %) 165 (83 %)

Distal esophageal 3 (4 %) 8 (6 %) 11 (6 %)
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0–1, 54 % had metastatic disease and 47 % had no prior

treatment. Of the 53 % who were previously treated, 60 %

had prior surgery and 24 % had received chemotherapy

with or without radiotherapy.

Seventy patients (35 %) received G-CSF primary pro-

phylaxis. At study entry, patients who received G-CSF

primary prophylaxis were slightly younger (mean age 60

vs. 64 years) and were more likely to have ECOG scores of

0 or 1 (86 vs. 81 %), cardiovascular comorbidity (78 vs.

Table 1 continued

Received G-CSF primary

prophylaxis (N = 70)

No G-CSF primary

prophylaxis (N = 129)

Total

(N = 199)

Gastroesophageal junction 8 (11 %) 15 (12 %) 23 (12 %)

Comorbiditiesc, n 32 55 87

Cardiovascular, n (%) 25 (78 %) 35 (64 %) 60 (69 %)

Endocrine/metabolic, n (%) 5 (16 %) 21 (38 %) 26 (30 %)

Gastrointestinal, n (%) 4 (13 %) 7 (13 %) 11 (13 %)

Hepatic/biliary, n (%) 1 (3 %) 2 (4 %) 3 (3 %)

Renal, n (%) 0 3 (5 %) 3 (3 %)

a Other includes: TX–NX–M0/MX, TX–N1/N3–M0, T3/T4–NX–M0, T4–NX–MX
b Type of planned chemotherapy was defined by metastatic status: palliative, M?; non-palliative, M0, T2 or higher, any N; other
c Current or continuing comorbidities. Selected comorbidities presented from non-mutually exclusive groups

Table 2 Chemotherapy regimens received

Received G-CSF

primary

prophylaxis

(N = 70)

No G-CSF

primary

prophylaxis

(N = 129)

Total

(N = 199)

Patients who started

cycle 1 on their

planned regimena,

n (%)

70 (100 %) 128 (99 %) 198 (99 %)

DCF 38 (54 %) 16 (13 %) 54 (27 %)

EOX 1 (1 %) 14 (11 %) 15 (8 %)

ECF 1 (1 %) 13 (10 %) 14 (7 %)

ELF 0 14 (11 %) 14 (7 %)

FOLFOX 3 (4 %) 11(9 %) 14 (7 %)

CF 0 10 (8 %) 10 (5 %)

IF 1 (1 %) 9 (7 %) 10 (5 %)

ECX 2 (3 %) 7 (5 %) 9 (5 %)

LV5FU2 0 7 (5 %) 7 (4 %)

XP 0 7 (5 %) 7 (4 %)

DC 3 (4 %) 0 3 (2 %)

DX 0 3 (2 %) 3 (2 %)

FEM 0 3 (2 %) 3 (2 %)

DF 1 (1 %) 1 (1 %) 2 (1 %)

EOF 0 1 (1 %) 1 (1 %)

FAM 1 (1 %) 0 1 (1 %)

Other 16 (23 %) 4 (3 %) 20 (10 %)

Single agent 3 (4 %) 8 (6 %) 11 (6 %)

Two patients changed from cisplatin to carboplatin during the study: one

received ECX and the other received DCF in the first cycle

DCF docetaxel, cisplatin, 5-FU; ECF epirubicin, cisplatin, 5-FU; ECX

epirubicin, cisplatin, capecitabine; CF cisplatin, 5-FU; DF docetaxel,

5-FU; IF irinotecan, 5-FU, leucovorin; ELF etoposide, leucovorin, 5-FU;

XP capecitabine, cisplatin; FAM 5-FU, doxorubicin, mitomycin C; EOX

epirubicin, oxaliplatin, capecitabine; FEM 5-FU, epirubicin, mitomycin C;

DX docetaxel, capecitabine; DC docetaxel, cisplatin; EOF epirubicin,

oxaliplatin, 5-FU; FOLFOX leucovorin, 5-FU, oxaliplatin; LV5FU2 leu-

covorin, 5-FU
a Chemotherapy regimen received in cycle 1; 181 patients (91 %) ended

the observational period on their planned chemotherapy regimen

Primary 
Prophylaxis

35%

Secondary 
Prophylaxis

16%
Treatment

6%

No G-CSF
44%

Primary 
Prophylaxis

70%

Secondary 
Prophylaxis

22%

Treatment
2%

No G-CSF
6%

a

b

Fig. 2 a G-CSF use in patients with gastric cancer identified as at

high risk for febrile neutropenia (n = 199). b G-CSF use in patients

with gastric cancer identified as at high risk for febrile neutropenia

who received DCF (n = 54)
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64 %), advanced tumor stage (stage T4 30 vs. 18 %), and

prior therapy (59 vs. 50 %) than patients who did not

receive primary prophylaxis (Table 1).

Chemotherapy regimens

Planned chemotherapy was administered with palliative

intent (defined by a positive metastatic status) for 54 % of

patients and non-palliative intent for 34 % (n = 67)

(Table 1). A total of 27 different backbone regimens were

planned and received (ten triplet, 12 doublet, and five

single-drug regimens) (see Table 2 for most common

regimens). The most common regimen received was DCF

(27 %; n = 54), which was therefore selected for addi-

tional analyses as described below.

Of those who received DCF, 13 (24 %) received stan-

dard DCF [10] and 41 (76 %) received modified DCF.

There was a large variation among the different modifica-

tions to DCF used in the study. Several modifications to

DCF have been reported, but for the patients in the study

we were able to find only two that exactly matched pre-

viously published modified regimens: reduced dose inten-

sity of all three agents given every 3 weeks [20] (n = 2),

and reduced dose intensity of docetaxel and cisplatin, with

leucovorin added, given every 2 weeks [21] (n = 4). Other

modifications included giving only 1 cycle of standard

DCF (n = 2) or using standard doses of DCF given every

4 weeks (n = 5). Overall, it was difficult to exactly match

most of the modifications to DCF used in the study to a

published modified regimen, with further changes made

both to chemotherapy doses and cycle lengths. Ten percent

of patients in the study were allocated to the ‘Other’ group,

because the regimen they received could not be matched to

a known standard regimen. These were a mixture of dou-

blet and triplet regimens, and half of the patients received

an oxaliplatin/irinotecan-based combination.

G-CSF usage and FN

The analysis of overall G-CSF use was prespecified and

was conducted using programmatically derived definitions

of primary prophylaxis, secondary prophylaxis, treatment,

and no G-CSF as described in the ‘‘Methods.’’ Despite all

patients having been assessed as at high risk for FN, only

35 % of patients overall were given G-CSF primary pro-

phylaxis (Fig. 2a). Patients who received G-CSF primary

prophylaxis were more commonly administered pegfilgra-

stim (77 %, n = 54) than a daily G-CSF (23 %, n = 16).

Primary prophylaxis with daily G-CSF only (i.e., no peg-

filgrastim) was administered for a mean (SD) of 5.2 (1.6)

days per cycle. Of patients who received the DCF regimen

in cycle 1, 70 % received G-CSF primary prophylaxis

(Fig. 2b).

FN

FN in any cycle occurred in 14 patients overall (7 %).

Patients who received G-CSF primary prophylaxis were

more likely to have some patient FN risk factors such as

cardiovascular comorbidity, docetaxel-based chemotherapy

regimens (64 vs. 21 %), and DCF (54 vs. 13 %) than those

who did not receive G-CSF primary prophylaxis (Table 2).

FN occurred in 7/70 patients (10 %) who received G-CSF

primary prophylaxis and 7/129 patients (5 %) who did not

receive G-CSF primary prophylaxis. Most FN events

occurred in patients who received DCF (9/14 events, 64 %).

All 14 patients with FN had only one episode; for 12 of these

patients, hospitalization was the primary management of FN,

with a median (Q1, Q3) stay of 7 (6, 10) days.

In a post hoc analysis, we evaluated on-schedule G-CSF

usage in patients who experienced FN. In this analysis,

narrower definitions of G-CSF prophylaxis were used (see

‘‘Methods’’), which were aligned more closely to appropriate

product use as described in the product labeling, including

initiation within 3 days of the end of chemotherapy and

administration of at least three consecutive doses (for daily

G-CSF only). Of the 14 patients who experienced FN, most

(12 [86 %]) had not been given on-schedule G-CSF pro-

phylaxis up until the time of their event. Of the nine patients

who experienced FN while receiving the DCF regimen,

seven (78 %) had not been given on-schedule G-CSF pri-

mary prophylaxis up until the time of their event. Further-

more, despite having experienced FN, 86 % of the 14

patients were not given on-schedule G-CSF prophylaxis in

the subsequent cycle after the FN event.

Safety

Adverse drug reactions (considered by the investigator to

be associated with G-CSF) were reported in three of 78

patients who received pegfilgrastim (two events of bone

pain and one event each of back pain, leukocytosis, and

chest discomfort). There were no adverse drug reactions

reported in the 34 patients who received filgrastim. No

serious adverse drug reactions were reported.

Discussion

In this observational study conducted in patients with

gastric cancer who were identified by the investigator as

being at high risk for FN, the majority (65 %) did not

receive G-CSF primary prophylaxis. EORTC clinical

practice guidelines [16] recommend primary prophylaxis

with G-CSF in patients identified as being at high risk

(C20 % risk) for the development of FN based on their

treatment regimen and other individual patient factors. At
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the time this study was conducted, practice guidelines did

not specifically identify chemotherapy regimens associated

with high risk in patients with gastric cancer; however, in

the updated 2010 guidelines [15], regimens including DCF,

TCF, and TC were classified as high risk. LV5FU (leuco-

vorin, 5-FU) and ECF (epirubicin, cisplatin, 5-FU) were

also classified in the guidelines as high-risk regimens, but

evidence from the primary literature indicates they carry an

FN risk of 9 and 18 %, respectively [22, 23]. DCF was the

most common regimen used in the study, and many mod-

ifications of DCF were used, including many variations to

the published standard or modified schedules. Most other

regimens used were triple or double combinations. Of note,

27 different regimens were used, highlighting the highly

variable nature of chemotherapy practice in gastric cancer.

In general, we would like to emphasize that the variety of

chemotherapy regimens used, the frequent modifications to

standard chemotherapy regimens, and the presence of

patient risk factors contribute to the difficulty in assessing

FN risk in gastric cancer.

As expected, patient risk factors for FN were common in

the study population, including advanced disease, older

age, cardiovascular comorbidity, and prior chemotherapy.

Despite all patients in the study meeting the guideline

criteria for receipt of primary prophylaxis (C20 % risk of

FN), only 35 % of patients received G-CSF. Patients

selected for G-CSF primary prophylaxis were slightly

younger, had better performance status, had more cardio-

vascular comorbidity, were more likely to have been pre-

viously receiving chemotherapy, and were more likely to

receive a docetaxel-containing chemotherapy regimen. In

addition, patients given G-CSF primary prophylaxis were

more frequently given pegfilgrastim than filgrastim or le-

nograstim. Of those given daily G-CSF, the mean length of

administration was only 5.2 days, which has previously

been established to provide lower protection than one dose

of pegfilgrastim [24–27]. Of those who received the DCF

regimen, the use of G-CSF primary prophylaxis was

higher, though a full 30 % of patients were not adminis-

tered protection against neutropenia.

FN occurred in 10 % of those who received primary

prophylaxis and 5 % of those who did not. We note that FN

rates between those who did and did not receive primary

prophylaxis should not be compared, as the populations

were not similar in this observational study because

patients at higher risk were more likely to receive an

intervention. A majority of those who had FN had received

the DCF regimen. Of those who experienced FN despite

having received primary prophylaxis, we note that the vast

majority did not receive G-CSF in accordance with the

product labeling (i.e., timing of initiation was too late and/

or an insufficient number of consecutive doses were

administered). Use of secondary prophylaxis to protect

patients who experienced a prior FN event was also very

low in contrast to guideline recommendations. This study

sample was large and representative of the European gas-

tric cancer population receiving chemotherapy, including

patients enrolled from seven countries; therefore, the

results are likely to be relevant to the wider European

population.

The limitations of this study include its observational

design, in which therapeutic intervention was subject to

clinical judgment such that patients at higher risk were

more likely to receive an intervention. In addition, inves-

tigators could use alternative clinical therapeutic options to

prevent FN, including antibiotic prophylaxis, dose reduc-

tions, and dose delays. Therefore, the patient populations

that did and did not receive primary prophylaxis were not

similar (and adjustment for all known and unknown con-

founding factors was not possible). Another limitation of

the study is that the FN prophylaxis decision is often sec-

ondary to reimbursement policy in European countries and

may not reflect the physician choice or the physician’s

knowledge of clinical guideline recommendations. Finally,

we note that the population studied includes only those

patients receiving myelosuppressive chemotherapy, and

therefore may not be representative of the entire gastric

cancer population.

In conclusion, the results of this study reveal a high use

of myelotoxic treatment regimens in gastric cancer in

Europe and low adherence to clinical practice guidelines

for the use of primary and secondary prophylaxis for FN.

Improved risk assessment and appropriate targeting of

G-CSF primary prophylaxis to high-risk patients is needed

in gastric cancer, particularly among patients receiving

DCF.
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