Attitudes of physicians towards assessing risk and using granulocyte-colony stimulating factor as primary prophylaxis
in patients receiving chemotherapy with an intermediate risk of febrile neutropenia
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METHODS
Populations enrolled

• Physicians with a range of experience in clinical practice were enrolled from sites selected to
represent typical treatment settings for each country.
• Physicians prospectively identified and enrolled patients who met the following eligibility criteria:
– age ≥ 18 years old
– any stage of non-Hodgkin’s lymphoma (NHL), small cell lung cancer (SCLC), non-small cell
lung cancer (NSCLC) or breast cancer
– scheduled to initiate a new course of a standard dose chemotherapy regimen classified as
having an estimated intermediate (10–20%) risk of FN according to published data or
guidelines (planned dose modifications ± 10% were allowable)
– before any study-specific procedure, appropriate written informed consent was obtained where
this was required by local regulations.

Study design

• This was a single-arm, multicentre, prospective, observational study (ClinicalTrials.gov ID:
NCT01813721) conducted in Europe, Australia and Canada (Figure 1).
• During the Baseline Investigator Assessment, physicians were given two lists of risk factors and
were asked to select and rank factors that they considered to be important in their usual clinical
practice when (1) assessing overall FN risk and (2) deciding whether to prescribe G-CSF PP. This
information was documented by the physicians before enrolling any patients and could not be
subsequently changed. The study also recorded physicians’ self-reported FN-risk intervention
threshold for the use of G-CSF PP (i.e. the overall FN risk score at which they would typically give
G-CSF in cycle 1).
• Once the Baseline Investigator Assessment had been completed, the physicians were then
required to prospectively identify and enrol patients. During the Patient Assessment, before the
start of planned chemotherapy, physicians selected and ranked the FN risk factors (from the lists
used at baseline) that they considered to be important when assessing FN risk and when deciding
whether to use G-CSF PP for each patient. They then estimated each patient’s final FN risk score
and reported whether they planned to initiate G-CSF PP or not.
• Additional baseline data, such as demographics, planned chemotherapy regimen and baseline
laboratory data, were recorded for each patient.
• After the decision on whether to prescribe G-CSF PP, no further data were collected.
Statistical methods of analysis
• Analysis was conducted at the investigator level using data from the Baseline Investigator
Assessment and at the patient level using data from the Patient Assessment.
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Specialty, n (%)
Medical oncologist
Haematologist
Pulmonologist
Radiation oncologist
Medical gynaecologist
Gynaecological surgeon

Physicians selected and ranked the risk factors that they considered to be the most
important in their usual clinical practice when (1) assessing overall FN risk and
(2) deciding whether or not to use G-CSF PP
Physicians documented the FN-risk intervention threshold at which they would
decide to use G-CSF PP

Sex, n (%)
Male
Female
Age (years)
Mean
SD
Median
Q1, Q3
Min, max
Age group, n (%)
< 65 years
≥ 65 years
Tumour type, n (%)
Breast cancer
NSCLC
NHL
SCLC
History of FN

Physicians selected and ranked the risk factors that they considered to be the most
important for each patient when (1) assessing overall FN risk and (2) deciding whether
or not to use G-CSF PP
Physicians estimated the FN risk score for each patient
Physicians made decisions about whether or not to use G-CSF PP
End of study registered in IWRS

FN, febrile neutropenia; G-CSF, granulocyte-colony stimulating factor; IWRS, interactive web response system;
PP, primary prophylaxis.

• When a factor for FN risk or G-CSF PP had been selected and ranked (in order of importance:
1, 2, 3 etc.) at any level by a physician, this factor was considered to be ‘ranked as important’.
• Some factors were divided into two levels of detail (supercategory and subcategory): for example,
when considering chemotherapy as a risk factor, the supercategory was ‘Chemotherapy agents in
the backbone’ and the subcategory included various classes of chemotherapy agent
(anthracyclines, taxanes etc.). Other risk factors only had a single level of detail: for example,
female gender or performance status.
• Data are reported as summary factors (single-level factors and supercategory factors) or detailed
factors (single-level factors and subcategory factors).
• All patients who satisfied the eligibility criteria and had at least one FN risk factor ranked by the
physician in their Patient Assessment were included in the patient-level analysis. All physicians who
contributed a patient to the patient-level analysis were included in the investigator-level analysis.
• A multilevel modelling approach was used to account for the expected intra-site correlation (at the
investigator level) and intra-investigator correlation (at the patient level).

RESULTS
Characteristics of physicians and patients

• Between 11 December 2012 and 26 November 2013, 205 investigators were registered from 93
sites in Europe, Australia and Canada.
• In total, 165 physicians were included in the investigator-level analysis. Most were medical
oncologists and most had more than 10 years’ clinical experience (Table 1).
• University hospital (36%) was the most common type of institution, followed by general hospital
(28%), private centre (26%) and comprehensive cancer centre (10%).
• Out of the 1007 patients enrolled, 944 patients met the criteria for inclusion in the patient-level
analysis. Breast cancer was the most common tumour type and most patients were aged
< 65 years (Table 1). Approximately one-third of patients had stage IV disease and almost half
had at least one comorbidity. A small number of patients had experienced FN.
• The chemotherapeutic agent classes that physicians most frequently planned to use were
anthracyclines (43%), platinum-based agents (38%), taxanes (34%) and alkylating agents (50%).

Factors considered in overall FN risk assessment

• Table 2 lists the summary factors most often selected and ranked by the physicians for FN risk
assessment during the investigator-level and patient-level assessments.
• The median number of summary FN risk factors selected and ranked by physicians in the
Baseline Investigator Assessment was 12.0 (range, 1–22); this was much lower in the Patient
Assessment (5.0; range, 0–20).
• Chemotherapy agents in the backbone was the most frequently ranked FN risk factor in both the
investigator-level and patient-level assessments (Table 2).

110 (67)
31 (19)
10 (6)
8 (5)
4 (2)
2 (1)

Number of years in oncology/
haematology clinical practice, n (%)
> 10
117 (71)
≤ 10
48 (29)

Patients (N = 944)

Physicians prospectively identified patients that met the eligibility criteria. Of 1007
patients enrolled in the IWRS, 63 patients were excluded at analysis stage owing to
post-enrolment eligibility deviations (N = 944)

OBJECTIVES
• The primary objective of the study was to describe physicians’ approach to clinical risk factor
consideration when assessing the risk of FN, in patients planned to receive chemotherapy
classified as having an intermediate risk (10–20%) of FN.
• A key secondary objective was to describe physicians’ approach to clinical and non-clinical risk
factor consideration when deciding whether to prescribe G-CSF PP.

Physicians (N = 165)

Physicians were enrolled via registration in the IWRS. Of 205 registered investigators,
170 enrolled patients. Five of the 170 investigators did not enrol any eligible patients
and so were excluded from the analysis (N = 165)
Baseline
Investigator
Assessment:
completed
before patient
identification

Table 2. Factors considered important by physicians in the overall FN risk assessment, Table 3. Factors considered important by physicians in the G-CSF PP decision,
in the Baseline Investigator and Patient Assessments
in the Baseline Investigator and Patient Assessments

390 (41)
554 (59)
60
11
61
53, 68
20, 94
587 (62)
357 (38)
395 (42)
248 (26)
182 (19)
119 (13)
14 (2)

Disease stage, n (%)
Stage I
Stage II
Stage III
Stage IV
Unknown
Secondary malignancy, n (%)
Yes
No
At least one comorbidity, n (%)
Cardiovascular disease
COPD/pulmonary disease
Diabetes mellitus
Liver disease
Current infection
Renal disease/impaired renal
clearance
Open wound

107 (11)
203 (22)
252 (27)
323 (34)
59 (6)
5 (0.5)
939 (100)
423 (45)
288 (31)
125 (13)
87 (9)
35 (4)
29 (3)
25 (3)
19 (2)

COPD, chronic obstructive pulmonary disease; FN, febrile neutropenia; NHL, non-Hodgkin’s lymphoma; NSCLC, non-small
cell lung cancer; SCLC, small cell lung cancer; SD, standard deviation.

•

•
•
•
•

•

– The most frequently ranked subcategory factors for the supercategory ‘Chemotherapy agents
in the backbone’ in the Baseline Investigator Assessment were anthracyclines (41%), followed
by taxanes (25%) and platinum-based agents and alkylating agents (22% each). The same
ranking order was observed in the Patient Assessment (36%, 17%, 10% and 7%, respectively).
Guidelines was the sixth-most commonly ranked factor in the Baseline Investigator Assessment
and third-most commonly ranked in the Patient Assessment, but was ranked by a slightly higher
proportion of physicians in the Baseline Investigator Assessment than the Patient Assessment
(Table 2)
Tumour type was less likely to be considered during the Baseline Investigator Assessment than
the Patient Assessment (ninth- vs second-most commonly ranked factor) (Table 2).
In contrast, the proportion of physicians selecting history of FN was substantially higher in the
investigator-level analysis than the patient-level analysis (Table 2).
In the Baseline Investigator Assessment, history of FN and baseline laboratory values were more
commonly ranked than age, while in the Patient Assessment, tumour type, guidelines and tumour
stage were more frequently ranked than age by the investigators (Table 2).
The factors ranked in the Patient Assessment varied according to the type of cancer.
– Chemotherapeutic agent was the most frequently ranked factor for all types of cancer. Tumour
type was the next most frequently ranked factor for patients with NSCLC (76%), NHL (77%)
and SCLC (65%), while guidelines was ranked more often than tumour type for individuals with
breast cancer (68%). Age was more frequently ranked for patients with NHL (57%) than for
patients with other cancer types (range, 32–42%).
The list of factors ranked by physicians was generally consistent regardless of clinical specialty
(medical oncologist vs haematologist) or number of years in clinical practice (> 10 years vs
≤ 10 years), although physicians with longer clinical experience were more likely than those with
shorter clinical experience to rank tumour type (77% vs 59%), guidelines (60% vs 56%), age
(42% vs 36%), tumour stage (46% vs 35%), treatment intent (32% vs 27%) and ECOG status
(31% vs 24%) in the Patient Assessment.

Factors considered in G-CSF PP decision-making

• Table 3 lists the summary factors most often selected and ranked by physicians for G-CSF PP
decision-making during the investigator-level and patient-level assessments.
• The median number of summary factors considered by physicians in G-CSF PP decision-making
during the Baseline Investigator Assessment was 7.0 (range, 1–20); during the Patient
Assessment, the median number was 4.0 (range, 1–19).

Overall FN risk assessment, % (95% CI)
Baseline Investigator Assessment (N = 165)
Patient Assessment (N = 944)
Factor
Selected and ranked Factor
Selected and ranked
in any position
in any position
Chemotherapy agents in
88 (82–93)
Chemotherapy agents in
93 (88–96)
the backbone
the backbone
History of FN
83 (76–89)
Tumour type
72 (61–82)
Baseline laboratory values
76 (68–83)
Guidelines
62 (48–74)
Age
73 (64–81)
Tumour stage
43 (34–53)
Prior chemotherapy
71 (62–78)
Age
39 (32–48)
Guidelines
70 (60–78)
Treatment intent
31 (24–39)
Prior radiotherapy involving
65 (56–73)
ECOG/Karnofsky performance 28 (21–36)
bone marrow
status
ECOG/Karnofsky performance
64 (55–72)
Female gender
18 (13–26)
status
Tumour type
63 (53–72)
Comorbidities
16 (12–20)
Comorbidities
63 (54–71)
Baseline laboratory values
15 (11–21)
Documented bone marrow
62 (52–72)
Personal experience of FN risk 15 (10–22)
involvement
of the chemotherapy regimen
Tumour stage
62 (53–70)
Prior chemotherapy
15 (12–19)
Treatment intent
50 (41–59)
Nutritional status
8 (6–12)
Nutritional status
49 (40–58)
Planned RDI
7 (4–12)
Medications taken
48 (38–58)
Medications taken
5 (4–8)
Current infection
45 (37–55)
History of FN
4 (3–7)
Concurrent radiotherapy
42 (32–53)
Documented bone marrow
4 (3–7)
involvement
Personal experience of FN risk
40 (33–49)
Prior radiotherapy involving
4 (3–6)
of the chemotherapy regimen
bone marrow
Open wounds
37 (28–47)
Current infection
4 (2–6)
Planned RDI
26 (18–35)
Concurrent radiotherapy
2 (1–4)
Female gender
23 (16–33)
Open wounds
2 (1–4)
Other disease/treatment related
4 (2–9)
Other patient related
2 (1–4)
Other patient related
2 (0.9–6)
Other disease/treatment related 0.8 (0.4–2)
Only summary factors have been included in the table.
CI, confidence interval; ECOG, Eastern Cooperative Oncology Group; FN, febrile neutropenia; RDI, reduced dose intensity.

• When deciding whether or not to use G-CSF PP, the outcome of the overall FN risk assessment
was the most frequently ranked factor at both the investigator and patient levels (Table 3).
• Notably, although age was the second-most frequently ranked factor when considering the use of
G-CSF PP in the Baseline Investigator Assessment, it was only fourth during the Patient
Assessment (Table 3).
• Although guidelines was selected by a similar proportion of physicians in the Baseline Investigator
Assessment and Patient Assessment, the factor was considered less frequently than age in
the Baseline Investigator Assessment but more frequently than age in the Patient Assessment
(Table 3).
• The most frequently ranked non-clinical factor was the patient’s distance from the clinic. Estimated
compliance of the patient or caregiver and local access to reimbursed G-CSF were also
non-clinical factors selected and ranked by physicians.
• In the Patient Assessment, medical oncologists were more likely than haematologists to select
guidelines (73% vs 33%) but less likely to select age (50% vs 74%), planned reduced dose intensity
(10% vs 19%) and length of chemotherapy cycle (10% vs 24%); physicians with longer clinical
experience were more likely than those with shorter clinical experience to select treatment intent
(71% vs 58%), guidelines (65% vs 59%) and ECOG status (40% vs 29%) and less likely to select
age (50% vs 55%).

Physicians’ FN risk intervention thresholds for G-CSF PP

• The FN-risk intervention thresholds for use of G-CSF PP reported by physicians in the Baseline
Investigator Assessment (i.e. the overall FN risk score at which they would prescribe G-CSF PP)
are shown in Figure 2. These ranged from 10% to 85%, with a median threshold of 20%.
• G-CSF PP was planned in 82% of patients with an overall FN risk score at or above the
physician’s FN-risk G-CSF PP intervention threshold and in 19% of patients with an overall FN
risk score below their intervention threshold.
• The median physician-assessed FN risk score was 20% for patients in whom they had decided to
use G-CSF PP and 15% for patients in whom they had decided not to do so (Figure 3).

G-CSF PP decision, % (95% CI)
Baseline Investigator Assessment (N = 165)
Patient Assessment (N = 944)
Factor
Ranked in
Factor
Ranked in
any position
any position
Outcome of the overall
89 (83–93)
Outcome of the overall
79 (71–84)
FN risk assessment
FN risk assessment
Age
80 (71–87)
Guidelines
67 (53–79)
Baseline laboratory values
74 (64–82)
Treatment intent
67 (59–74)
Guidelines
71 (61–78)
Age
51 (43–60)
Treatment intent
69 (61–77)
ECOG/Karnofsky performance 36 (28–45)
status
ECOG/Karnofsky performance
66 (56–75)
Baseline laboratory values
18 (13–25)
status
Medications taken
51 (41–61)
Length of chemotherapy cycle 13 (9–20)
Length of chemotherapy cycle
50 (39–60)
Planned RDI
10 (6–16)
Planned RDI
34 (26–44)
Outpatient care of patient
8 (5–13)
Patient lives far from the clinic
34 (25–43)
Patient lives far from the clinic
7 (5–11)
Safety risk of intensive
31 (23–40)
Medications taken
7 (4–11)
chemotherapy
Estimated compliance of the
24 (17–32)
Estimated compliance of the
5 (3–8)
patients or caregivers with the
patient or caregivers with the
treatment plan
treatment plan
Local access to reimbursed
23 (15–32)
Safety risk of G-CSFs in general 4 (3–6)
G-CSF PP
Outpatient care of the patient
21 (15–28)
Local access to reimbursed
3 (2–7)
G-CSF PP
Safety risk of G-CSFs in general
20 (13–28)
Family/caregiver/nurse support
3 (2–5)
to the patient
Hospitalised patient
16 (11–24)
Retired versus employed/active 3 (2–5)
status of the patient
Family/caregiver/nurse support
14 (8–21)
Hospitalised patient
2 (1–4)
to the patient
Wait and see approach
10 (6–16)
Safety risk of intensive
2 (1–4)
chemotherapy
Retired versus employed/active
9 (5–14)
Wait and see approach
2 (1–3)
status of the patient
Private health insurance of the
6 (3–12)
Private health insurance of the 1 (0.5–2)
patient
patient
Other
0.6 (0.1–4)
Other
0.4 (0.1–1)
Only summary factors have been included in the table.
CI, confidence interval; ECOG, Eastern Cooperative Oncology Group; FN, febrile neutropenia; G-CSF, granulocyte-colony
stimulating factor; PP, primary prophylaxis; RDI, reduced dose intensity.

Figure 2. Physicians’ self-reported FN-risk intervention thresholds
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FN, febrile neutropenia; G-CSF, granulocyte-colony stimulating factor; PP, primary prophylaxis.

POTENTIAL BIASES AND LIMITATIONS
• The findings of this study could be biased owing to non-random selection of sites and physicians
within sites and inclusion of physicians with a greater than average interest in FN risk assessment
or G-CSF PP.
• Physician behaviour may have been altered by inclusion in this study owing to the requirement to
select and rank risk factors, report intervention thresholds and disclose the intention to prescribe
G-CSF PP.

CONCLUSIONS
• Chemotherapy regimen was the most frequently considered factor by physicians assessing FN
risk, both at the investigator (88%) and patient level (93%).
• Although the most frequently ranked factor for FN risk assessment and deciding whether to
prescribe G-CSF PP did not vary according to whether they were ranked at the investigator or
patient level, there were differences in the order of other patient- or disease-related factors
between the two assessments. This suggests that an individual patient approach is taken to
risk factor assessment.
• G-CSF PP was planned in most patients when the investigator estimate of FN risk was at or
above the investigator’s FN risk threshold; however, physicians did not plan to use G-CSF PP in
nearly 20% of patients with an FN risk above their threshold.
• The investigators’ FN risk thresholds for G-CSF PP were not fully aligned with recommendations
in the EORTC G-CSF guidelines. Furthermore, deviations from the guidance in planned use of
G-CSF PP were seen for patients with FN risk levels above and below the 20% risk threshold
recommended in the guidelines.
• Clinical factors were more important than non-clinical factors in the decision to use G-CSF PP.
However, the importance of some non-clinical factors, such as access to reimbursed G-CSF, may
vary widely between countries.
• A standardised approach to risk factor assessment may improve guideline adherence and
G-CSF use.
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Figure 3. Physician-assessed FN risk scores for patients by G-CSF PP decision
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• Febrile neutropenia (FN) is a potentially life-threatening and dose-limiting complication of cancer
chemotherapy.1
• Granulocyte-colony stimulating factor (G-CSF), administered as primary prophylaxis (PP) from the
first and across all cycles of chemotherapy, reduces the risk of developing FN.1
• The evidence-based guidelines of the European Organisation for Research and Treatment of
Cancer (EORTC) provide recommendations for the appropriate use of G-CSF for reducing the risk
of chemotherapy-induced FN in adults.1
– Physicians should assess the FN risk (high, ≥ 20%; intermediate, 10–20%; low, < 10%)
associated with any planned chemotherapy before initiation.
– If the regimen is classified as having high FN risk, G-CSF PP is recommended; if the regimen
is classified as low risk, G-CSF PP is not recommended.
– For chemotherapy regimens classified as having intermediate FN risk, physicians should
assess patient risk factors (including age > 65 years, advanced cancer stage, history of FN or
infection, female gender, haemoglobin < 12 g/dL and history of liver, renal or cardiovascular
disease) to determine whether G-CSF PP is recommended.1
• However, real-world clinical practice may deviate from these guidelines.2

Table 1. Physician and patient characteristics
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