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Abstract Chemotherapy-induced neutropenia and its complications are major
dose-limiting toxicities of cancer chemotherapy. The myeloid growth factors have
been shown to reduce the risk of neutropenic events across malignancies, regimens,
and associated risk categories often enabling the delivery of greater chemotherapy
dose intensity. Three different practice guidelines for the myeloid growth factors
have recently been published by major professional organizations. A comprehensive
review and comparison of the guidelines using a priori structured content criteria
and a previously validated quality appraisal tool are reported. Consistency in the
final recommendations from these guidelines is observed for primary prophylaxis
with the colony-stimulating factors (CSFs) when the risk of febrile neutropenia
is in the range of 20% or greater. There is also consistency in the recommenda-
tion that patients receiving regimens associated with lower risk should have CSF
use guided by individual risk assessment. Critical quality appraisal indicates that
the scope and purpose, stakeholder involvement, and applicability of the guide-
lines differ little. There is more emphasis on comprehensive literature reviews in the
ASCO and EORTC guidelines while the NCCN guidelines are more current based
on systematic annual updates. The clarity of presentation also favors the NCCN
guidelines with recommendations generally presented as both text and algorithmic
diagram. All three new or updated guidelines recommend prophylactic use of the
myeloid growth factors in patients at greater than a 20% risk of febrile neutrope-
nia and in those with important factors increasing individual risk of neutropenic
complications.
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Introduction

Chemotherapy-induced neutropenia, including febrile neutropenia (FN), is a major
dose-limiting toxicity of many common systemic chemotherapy regimens. Although
the reported risk of hematologic toxicity including FN has been consistently under-
reported in randomized controlled trials (RCTs), it clearly varies across treatment
regimens and patient populations [1]. The risk of the initial FN event for many reg-
imens appears to be greatest during the early cycles of chemotherapy [2]. However,
when a prophylactic colony-stimulating factor (CSF) is not employed and dose
intensity of the same regimen is maintained, the rates of severe or FN are nearly con-
stant across cycles with approximately one-third experiencing two or more events
[3]. Most patients with FN require hospitalization for prompt clinical evaluation
and the administration of empiric, broad-spectrum antibiotics to reduce the mor-
tality associated with delayed treatment of serious infections in the neutropenic
patient. Whatever the risk of occurrence, FN and its consequences are associated
with substantial morbidity, mortality, and cost [4].

Neutropenic complications are frequently associated with dose reductions and
treatment delays resulting in reduced delivered chemotherapy dose intensity poten-
tially compromising disease control and long-term survival in patients treated with
curative intent [5, 6]. Both retrospective studies and prospective RCTs of adju-
vant chemotherapy in early-stage breast cancer (ESBC) with patients randomized
to different dose intensities have demonstrated a significant relationship between
the chemotherapy dose intensity and both disease-free and overall survival [7–10].
In addition, dose-dense regimens based on shortened treatment intervals with CSF
support permitting upward of 50% increase in relative dose intensity (RDI) have
been shown to improve survival over standard regimens in ESBC and non-Hodgkin
lymphoma (NHL) [11, 12]. Nevertheless, a large proportion of patients receiving
chemotherapy for potentially curable malignancies are undertreated in the United
States [5, 6]. In a study of nearly 20,000 women with ESBC treated in 1,200 oncol-
ogy practices, more than half received less than 85% of standard dose intensity for
their regimen often following an episode of severe or FN [5]. Undertreatment was
more prevalent among elderly patients, those receiving certain regimens and over-
weight or obese patients [13]. Many authors have concluded that such reductions in
dose intensity represent a major reason for subsequent treatment failure in patients
with responsive malignancies [14].

The myeloid growth factors have been shown to reduce the incidence, duration,
and severity of neutropenic events across a broad range of malignancies and reg-
imens often enabling the delivery of full chemotherapy dose intensity [15, 16]. A
number of additional RCTs confirming the impact of the myeloid growth factors on
reducing the risk of FN have been published over the past few years [17–20]. An
updated meta-analysis of RCTs of primary prophylactic G-CSF administered within
3 days of completing myelosuppressive chemotherapy in adult cancer patients has
recently been presented [21]. Significant reductions in the risk of FN were observed
in both NHL and solid tumor studies, in studies limited to elderly patients as well
as all adult age groups and with all forms of G-CSF. In addition to confirming a
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reduction in the relative risk of FN, this analysis has demonstrated a significant
reduction in infection-related mortality.

The decision to use primary CSF prophylaxis in support of patients receiv-
ing cancer chemotherapy is generally based on clinical judgment including (1)
the estimated risk of neutropenic complications expected based on the treatment
regimen; (2) patient-specific characteristics, including age, functional status, and
comorbidities; and (3) the treatment intention, balancing the anticipated benefit
of chemotherapy with the risk of serious and life-threatening complications [22].
Treatment intention determines the relevance or potential harm associated with alter-
native options to the addition of CSF support, such as dose reduction, treatment
delay, use of an alternative chemotherapy regimen, or withholding treatment alto-
gether. When there are no compelling clinical indications for the use of myeloid
growth factors based on reducing the risk of FN or infection-related mortality, the
decision to use these agents may be based on economic considerations [23–25].

Older age is consistently identified as a predictor of neutropenic complications,
including dose reductions and delays. Other predictors include poor performance
status, the presence of comorbid conditions, and baseline laboratory abnormali-
ties. A risk model for time to initial FN in aggressive non-Hodgkin’s lymphoma
patients receiving CHOP was derived from a retrospective series of 577 patients
and included 6 independent risk factors: age, baseline hemoglobin, heart disease,
renal disease, planned dose intensity, and no CSF prophylaxis [2]. A risk model
for first-cycle severe or FN based on a prospective registry of nearly 4,500 patients
treated with a new chemotherapy regimen at 117 randomly selected practices in the
United States is under development [26]. Independent risk factors in multivariate
analysis included the type of cancer, treatment regimen, age, certain comorbidities
(liver disease, renal disease, diabetes) and concomitant medications, baseline blood
counts, the intention to provide full-dose chemotherapy, and no prophylactic CSF
support. Once fully validated, such a risk model may guide clinicians and patients
on the most efficacious and cost-effective use of myeloid growth factors.

Clinical practice guidelines statements are generally based on a systematic
review of a topic in order to guide practitioners and patients in making informed
decisions about appropriate health care. This chapter summarizes and contrasts
recently developed or updated guidelines for the use of the myeloid growth fac-
tors. The results of recently conducted RCTs and meta-analyses of these trials
were reviewed by the respective guidelines panels. The similarities and differences
between the guidelines content and process are summarized and contrasted.

Methods

Three sets of clinical practice guidelines for the use of the myeloid growth factors
have recently been developed or updated by major professional oncology organi-
zations. These include guidelines updates by The American Society of Clinical
Oncology (ASCO) and the National Comprehensive Cancer Network (NCCN)
along with newly developed guidelines by the European Organization for Research



148 G.H. Lyman and J.M. Kleiner

and Treatment of Cancer (EORTC). ASCO published their initial clinical practice
guideline for the use of the hematopoietic CSFs in 1994 [27]. These guidelines were
subsequently updated in 1996, 1997, and 2000, only recently completing the most
recent update in 2006 with the most extensive revision provided since the original
report [28, 29]. In 2005, the NCCN presented and published their initial guidelines
on the use of the myeloid growth factors which were updated in 2006 as a part of
a systematic annual update [30, 31]. In 2006, the EORTC published guidelines for
the use of the CSFs in adults with lymphoma and solid tumors [32]. The EORTC
guidelines were intended to complement previously published guidelines on the use
of the CSFs in the elderly [33].

The authors undertook a comprehensive review and comparison of the three
guidelines using a priori structured content criteria and previously validated quality
appraisal tools. Content areas extracted for each guideline included recommen-
dations related to: primary prophylaxis; secondary prophylaxis; therapeutic use;
afebrile neutropenia; sustaining dose intensity; progenitor cell transplant; acute
leukemia and myelodysplasia; older patients; pediatric patients; schedule and dose;
G-CSF versus GM-CSF; and radiation injury. In addition, risk factors associated
with disease, treatment, and patient-specific factors such as age, gender, ethnicity,
performance status, the presence of comorbidities, and laboratory abnormalities.
Guideline content was also contrasted for the major chemotherapy regimens and
assumed rates of FN associated with each regimen.

The quality of the recently updated or developed guidelines was then critically
appraised using the Appraisal of Guidelines Research and Evaluation (AGREE)
Instrument which provides a framework for assessing the quality of clinical practice
guidelines based on the potential for bias in guideline development as well as the
internal and external validity and feasibility for practice [34]. The AGREE instru-
ment was developed using a sequential process including item generation, selection,
scaling, field evaluation, and finalization. An initial list of 82 items was extracted
from existing tools and relevant literature addressing these domains [35]. A draft
was field tested on the 100 guidelines by 194 appraisers and after further refine-
ment, a final instrument underwent further validation The internal consistency of
the final instrument was acceptable with Cronbach’s alpha ranging from 0.64 to
0.88 and intraclass correlation coefficients ranging from 0.57 to 0.91 with different
appraisers [36]. The use of the AGREE instrument involves taking into account the
benefits, harms, and costs of the recommendations, as well as their practical use.
Therefore, the assessment includes judgments about the methods used for develop-
ing the guidelines, the content of the final recommendations, and the factors linked
to their application. The AGREE Instrument assesses both the quality of the rec-
ommendations as well as reporting. The tool consists of 23 key items organized
in 6 domains, each intended to capture a separate dimension of quality. Items 1–3
assess the scope and purpose of guideline, the clinical questions being asked, and
the target population. Items 4–7 reflect the stakeholder involvement or the extent to
which the guideline represents the views of its users. Items 8–14 assess the rigor of
guideline development or the process used to gather and synthesize the evidence,
the methods of developing the recommendations as well as to update them. Items
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15–18 evaluate the clarity and presentation of the guidelines in terms of language
and format. Items 19–21 assess the applicability of the guidelines including the
impact on behavior and costs. Items 22–23 evaluate the editorial independence of
the recommendations and any conflicts of interest. As recommended by the devel-
opers, the guidelines were assessed by two independent appraisers (GHL, JMK).
Each scale item was rated from 4 “Strongly Agree” to 1 “Strongly Disagree”, with
3 “Agree” and 2 “Disagree.” Domain scores were calculated by summing up all the
scores of the individual scale items in a domain. The total score was standardized
by presenting the score as a percentage of the maximum possible score for each
domain. The developers recommend that the domain scores not be aggregated into
a single score and that they be presented and compared independently.

Results

Myeloid growth factor guidelines from the NCCN were initially put forward in 2005
and then updated in 2006. As summarized in Fig. 9.1, these guidelines recommend
a stepwise process of starting with an initial evaluation based on the type of cancer,
chemotherapy regimen, patient-specific risk factors, and treatment intention. This is
to be followed by a formal risk assessment, then a recommendation on the use of

Disease

Intermediate
10–20% Risk

Consider 

G-CSF

Use G-CSF

No Routine 
G-CSF

1. Evaluate 2. Assess Risk 3. Intervene

Chemotherapy 
Regimen

Patient Risk 
Factors

Treatment Intent

High 
> 20% Risk

Low
< 10% Risk

NCCN Guidelines
Decision Tree for Primary Prophylaxis

Fig. 9.1 Schematic diagram of the decision process for the use of the myeloid growth factors based
on the NCCN Guidelines [3]. After an initial evaluation based on disease, regimen, patient risk
factors, and the intention of treatment, the risk of febrile neutropenia should be formally assessed
with each patient classified as high (>20%), intermediate (10–20%), or low (<10%) risk. The use
of prophylactic CSFs can then be based on the individual patient’s assessed risk
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the myeloid growth factors based on the level of risk. Unlike the ASCO guidelines
in effect at the time, the NCCN guidelines recommended use of G-CSF prophy-
laxis when patients are thought to be at 20% or greater risk. Patients at intermediate
risk, 10–20%, may be considered for prophylactic G-CSF if there are additional
considerations that either may place the patient at greater risk for FN or for serious
consequences of FN such as prolonged hospitalization or death. Routine prophylaxis
with G-CSF should not be employed in patients thought to have a low risk of FN
(under 10%). The 2006 ASCO White Blood Cell Growth Factor Guidelines Update
Committee agreed unanimously that reduction in FN was an important clinical out-
come that justified use of the CSFs when the risk of FN was about 20% and no other
equally effective regimen that did not require CSF was available. This was a distinct
change from the threshold recommended in previous ASCO guidelines for some 12
years. An additional change with the 2006 guidelines was the introduction of several
derivative products including executive and patient summaries, a PowerPoint slide
set, and a work sheet or flow sheet to assist practitioners in the application of the
guidelines as well as monitoring for guidelines compliance when appropriate. As
shown in Fig. 9.2, along with other information, this flow sheet assessed the justi-
fication for use of the CSFs and the treatment plan including dose, schedule, route,
and duration of use of the white blood cell growth factors. The EORTC also issued
guidelines for the use of G-CSF in 2006. As shown in Fig. 9.3, the overall recom-
mendation for prophylactic use of G-CSF is remarkably similar to that of the NCCN
and revised ASCO guidelines with routine use in those receiving a regimen with a
20% or greater risk, none when the risk is less than 10%, and then an individual risk
assessment in those receiving a regimen associated with a risk of 10–20%. If the
individual patient risk for FN after such assessment is deemed to be 20% or greater,
primary prophylaxis with G-CSF is recommended.

Table 9.1 summarizes and compares recommendations of the three myeloid
growth factor guidelines for the major topics considered as discussed in the meth-
ods section. Clearly, not every topic was discussed or equally considered across
all guidelines. However, remarkable similarity in the final recommendations is
observed for the three guidelines for primary prophylaxis, secondary prophylaxis,
sustaining dose intensity, and management of the elderly. There is consistency
across the guidelines in the recommendation to consider prophylactic use of the
CSFs when the risk of FN is in the range of 20% or greater (Table 9.2). Likewise,
there is consistency in the recommendations that patients at lower levels of risk
should have their individual risk assessed by the clinician and CSF use con-
sidered if there are sufficient risk factors such as advanced age to indicate a
greater level of individual patient risk than the RCTs for a given regimen might
otherwise indicate.

Table 9.3 summarizes and contrasts the disease-related, treatment-related, and
patient-related factors considered to increase the risk of FN and its complica-
tions in each of the guidelines. While some differences in emphasis exist, there is
consistency across guidelines in recognizing the importance of assessing patient-
specific risk factors such as advanced disease, previous episodes of FN, prior
extensive chemotherapy, age ≥ 65, poor performance or nutritional status, serious
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Fig. 9.2 Flow sheet developed by ASCO to accompany the updated 2006 White Blood Cell
Growth Factor Guidelines [29]. The flow sheet assesses the justification for use of a white blood
cell growth factor for primary or secondary prevention, therapeutic use, or other reasons and
then provides a framework for documenting the dose, schedule, and actual administration of
such support. The flow sheet is available on the website of the Journal of Oncology Practice.
http://www.jopasco.org/jopasco/Main/
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EORTC Patient Assessment Algorithm to Decide Prophylactic G-CSF Usage

Poor performance and/or nutritional status
Female gender
Haemoglobin <12 g/dL
Liver, renal or cardiovascular disease

Advanced disease
History of prior FN
No antibiotic prophylaxis, no G-CSF use

Age ≥ 65 years

Other factors:
(level III and IV 
evidence)

Increased risk
(level I and II evidence)

High Risk

Step 2
Assess factors that increase the frequency/risk of FN

Step 1
Assess frequency of FN associated with the planned chemotherapy regimen

FN risk ≥ 20% FN risk 10 – 20% FN risk < 10%

Step 3
Define the patient’s overall FN risk for planned chemotherapy regimen

Overall FN risk ≥ 20% Overall FN risk < 20%

Prophylactic G-CSF recommended G-CSF use not indicated

Fig. 9.3 Schematic of the clinical decision pathway for the use of prophylactic G-CSF from
the recently published EORTC CSF Guidelines [32]. Primary prophylaxis is recommended rou-
tinely for a risk of FN ≥ 20% and not for patients at a <10% risk. Patients with a risk of FN of
10–20% should be further assessed for their individual risk based on age and other disease-specific,
treatment-specific, and patient-specific risk factors. Patients should be considered for primary
G-CSF prophylaxis if their individual risk is thought to be ≥20%

comorbidities, and low baseline blood counts or bone marrow involvement. The
issues related to the use of the CSFs for treating FN, afebrile neutropenia, pro-
genitor cell transplantation, acute leukemia and myelodysplastic syndrome (MDS),
pediatric patients, and the recommended dose and schedule are not addressed by all
of the guidelines (Table 9.1).

Each of the guidelines lists common regimens associated with varying levels of
risk for FN. Table 9.4 summarizes and compares the regimens that were considered
representative of those used in the treatment of common cancers and the assumed
level of risk for FN associated with these regimens. Given the differences in pro-
cess and the inherent variation in oncology practice between Europe and the United
States, differences in the regimens mentioned are not a surprise. The EORTC guide-
lines present considerably more regimens including many that are not mentioned
in the ASCO and NCCN guidelines probably reflecting differences in oncology
practice in Europe. Although the presumed risk of FN associated with regimens pre-
sented across guidelines is relatively comparable, there are some differences evident
in the interpretation of clinical trial data on the risk of FN with common regimens
presented in these guidelines including doxorubicin and cyclophosphamide (AC)
and AC–Docetaxel in breast cancer and cisplatin and paclitaxel (DP) in lung cancer.
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Table 9.2 Summary of primary prophylaxis recommendations

Neutropenic event
risk ASCO 2006 EORTC 2006 NCCN 2006

Moderate to high Use CSF ≥ 20% Use CSF > 20% Use CSF > 20%
Intermediate Recommend <20%

(with risk factors)
Consider CSF

(10–20% with risk
factors)

Consider CSF
(10–20% with risk
factors)

Low Not further specified CSF is not
recommended <10%

CSF is not
recommended for
most patients <10%

Table 9.3 Risk factors for febrile neutropenia and its complications

Category ASCO EORTC NCCN

Disease-related Advanced stage
disease

Advanced
disease/metastasis

Advanced stage disease;
bone marrow
involvement; elevated
LDH (lymphoma);
leukemia; lung cancer

Treatment-
related

Previous episode of
FN; extensive
prior
chemotherapy
Concurrent XRT
or large prior
radiation ports

Previous episode of
FN; no antibiotic
prophylaxisa; no
G-CSF use;
planned dose
intensity > 80%

Prior history of severe
neutropenia; planned
dose intensity > 80%
Extensive prior
chemotherapy
Concurrent/prior
radiation

Patient-related
–Age Age ≥ 65 Age ≥ 65 Age ≥ 65
–Gender Female Female
–Ethnicity Asian origin
–Performance

status
Poor performance

status
Poor performance

status
Poor performance status

(ECOG ≥ 2)
–Comorbidities Poor nutritional

status; open or
infected wounds;
serious
comorbidities

Poor nutritional
status;
cardiovascular,
renal disease; ≥1
comorbidity
Body surface area
<2.0 m2

Poor nutritional, immune
status; open or infected
wounds; COPD;
cardiovascular disease;
diabetes mellitus

–Laboratory Cytopenia secondary
to bone marrow
involvement

Abnormal liver
transaminases
Hb < 12 g/dL;
serum albumin ≤
3.5 g/dL;
pre-treatment
ANC < 1,500

Elevated bilirubin or
alkaline phosphatase
Low hg; pre-existing
ANC <1,000 or
lymphocytopenia

aIndiscriminant use of antibiotic prophylaxis is not recommended.
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Table 9.4 Incidence of febrile neutropenia for selected chemotherapy regimens: reported rates
across guidelines

Myeloid growth factor guideline (%FN)

Cancer type Regimen ASCO EORTC NCCN

Breast AC 10 10–20 10–20
AC–Doc 3–6 5–25 >20
A–T–C 3 3
CEF 8–9 14
TAC 24–34 21–24 >20
APac 21–32 >20
ADoc 33 33–48
FEC120 9–14
FEC100 0–2
FAC 5
CMFiv 0–3
CMFpo 1
Doc 21 16–17 10–20
DocCapec 13 10–20

SCLC Carbo/VP-16 10–20
TopC 10–20
CAE 24–57 >20
Topotecan 28 >20
TopT >20 >20
ICE 24
VICE 70

NSCLC VIG 25 >20
DP 3.7 26 >20
Cis/Pac 16 16 10–20
Cis/Gem 4 1–7
Cis/Doc 11 5–11
Carbo/Pac 4 0–9
VP-16/Cis 54
Vinor/Cis 1–10

NHL ESHAP 30 30–64 >20
ACOD 11 10–20
FM 11 10–20
CHOP 17–50
RCHOP 18 19 10–20
DHAP 48 48

Colorectal 5-FU/LV 1–15
FOLFIRI 3–14
FOLFOX 0–8
IFL 3–7
Irinotecan 2–7

Germ cell VIP >20
EC 10 10–20
BEP → EP 13
BOP → VIP-B 46

Ovary Top 18 10–18 >20, 10–20
Pac 22 >20
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Table 9.4 (continued)

Myeloid growth factor guideline (%FN)

Cancer type Regimen ASCO EORTC NCCN

Doc 33 >20
Cis/Pac Rare
Carbo/Pac 3–8
Gem/Cis 9

Sarcoma MAID 58 >20
Doxorubicin >20
Dox/Ifos >20

AC, doxorubicin/cyclophosphamide; AC–Doc, doxorubicin/cyclophosphamide/docetaxel; A–T–
C, doxorubicin/paclitaxel/cyclophosphamide; CEF, cyclophosphamide/epirubicin/fluorouracil;
TAC, docetaxel/doxorubicin/cyclophosphamide; APac, doxorubicin/paclitaxel; ADoc, doxoru-
bicin/docetaxel; FEC120, cyclophosphamide/epirubicin/fluorouracil; FEC100, cyclophospha-
mide/epirubicin/fluorouracil; FAC, fluorouracil/doxorubicin/cyclophosphamide; CMFiv,
cyclophosphamide/methotrexate/fluorouracil-intravenous; CMFpo, cyclophosphamide/
methotrexate/fluorouracil-oral; Doc, docetaxel; DocCapec, docetaxel/capecitabine; Carbo/
VP-16, carboplatin/etoposide; TopC, topotecan/cisplatin; CAE, cyclophosphamide/
doxorubicin/etoposide; TopT, topotecan/paclitaxel; ICE, ifosfamide/carboplatin/etoposide;
VICE, vincristine/ifosfamide/carboplatin/etoposide; VIG, gemcitabine/ifosfamide/dacarbazine;
DP, docetaxel/carboplatin; Cis/Pac, cisplatin/paclitaxel; Cis/Gem, cisplatin/gemcitabine; Cis/
Doc, cisplatin/docetaxel; Carbo/Pac, carboplatin/paclitaxel; VP-16/Cis, etoposide/cisplatin;
Vinor/Cis, vinorelbine/cisplatin; ESHAP, etoposide/methylprednisolone/cisplatin/cytarabine;
ACOD, doxorubicin/cyclophosphamide/vincristine/prednisone; FM, fludarabine/mitoxantrone;
CHOP, cyclophosphamide/doxorubicin/vincristine/prednisone; RCHOP, cyclophosphamide/
doxorubicin/vincristine/prednisone/rituximab; DHAP, cisplatin/cytarabine/dexamethasone; 5-FU/
LV, 5-FU/leucovorin; FOLFIRI, 5-FU/leucovorin/irinotecan; FOLFOX, 5-FU/leucovorin/
oxaliplatin; IFL, irinotecan/fluorouracil/leucovorin; VIP, vinblastine/ifosfamide/cisplatin;
EC, etoposide/cisplatin; BEP → EP, bleomycin/etoposide/cisplatin → etoposide/cisplatin;
BOP → VIP-B, bleomycin/vincristine/cisplatin → cisplatin/ifosfamide/etoposide/bleomycin;
Top, topotecan; Pac, paclitaxel; MAID, mesna/adriamycin/ifosfamide/dacarbazine; Dox/Ifos,
doxorubicin/ifosfamide.

Finally, each guideline was critically appraised by the authors independently
using the previously validated AGREE measurement tool and discrepancies
resolved as discussed in the methods section. Table 9.5 summarizes and contrasts
the results of this critical appraisal by domain of focus of the scale. For issues related
to the scope and purpose, stakeholder involvement, and applicability of the guide-
lines, little or no differences in appraisal were found. The NCCN guideline was
appraised as less rigorous in its development largely related to the recognized con-
sensus process employed compared to a more rigorous evidence-based approach
used by ASCO and EORTC. While a literature review was undertaken by each of
the Panels, the review process was found to be more systematic and comprehen-
sive in the ASCO and EORTC guidelines than in the NCCN guidelines in which no
criteria for the search and selection of relevant literature are presented. Differences
are also noted in the review process with an explicit process for independent and
external review of the ASCO and EORTC guidelines. Similarly, there appears to



9 Summary and Comparison of Myeloid Growth Factor Guidelines 159

Ta
bl

e
9.

5
C

ri
tic

al
ap

pr
ai

sa
lo

f
m

ye
lo

id
gr

ow
th

fa
ct

or
gu

id
el

in
es

A
SC

O
20

06
E

O
R

T
C

N
C

C
N

Sc
op

e
an

d
pu

rp
os

e
1.

T
he

ov
er

al
lo

bj
ec

tiv
es

of
th

e
gu

id
el

in
e

ar
e

sp
ec

ifi
ca

lly
de

sc
ri

be
d

4
To

up
da

te
th

e
20

00
A

SC
O

gu
id

el
in

e
on

th
e

us
e

of
C

SF
s

4
To

de
ve

lo
p

E
ur

op
ea

n
fo

cu
se

d
gu

id
el

in
es

to
as

si
st

in
th

e
us

e
of

C
SF

in
pa

tie
nt

s
at

ri
sk

fo
r

FN

4
To

de
ve

lo
p

gu
id

el
in

es
to

as
si

st
cl

in
ic

ia
ns

in
th

e
ap

pr
op

ri
at

e
pr

op
hy

la
ct

ic
us

e
of

C
SF

s
2.

C
lin

ic
al

qu
es

tio
ns

co
ve

re
d

by
th

e
gu

id
el

in
e

ar
e

sp
ec

ifi
ca

lly
de

sc
ri

be
d

4
C

lin
ic

al
qu

es
tio

ns
ar

e
cl

ea
rl

y
de

sc
ri

be
d

4
C

lin
ic

al
qu

es
tio

ns
ar

e
cl

ea
rl

y
de

sc
ri

be
d

4
C

lin
ic

al
qu

es
tio

ns
ar

e
cl

ea
rl

y
de

sc
ri

be
d

3.
Pa

tie
nt

s
to

w
ho

m
th

e
gu

id
el

in
e

is
m

ea
nt

to
ap

pl
y

ar
e

sp
ec

ifi
ca

lly
de

sc
ri

be
d

4
Po

pu
la

tio
n

is
cl

ea
r

w
ith

in
ea

ch
sp

ec
ifi

c
cl

in
ic

al
ar

ea
.M

uc
h

br
oa

de
r

po
pu

la
tio

ns
th

an
ot

he
r

gu
id

el
in

es

4
A

du
lt

ca
nc

er
pa

tie
nt

s
at

ri
sk

fo
r

ch
em

ot
he

ra
py

-i
nd

uc
ed

FN
4

A
du

lt
pa

tie
nt

s
w

ith
so

lid
tu

m
or

s
an

d
no

n-
m

ye
lo

id
m

al
ig

na
nc

ie
s

D
om

ai
n

sc
or

e
10

0%
10

0%
10

0%

St
ak

eh
ol

de
r

in
vo

lv
em

en
t

4.
G

ui
de

lin
e

de
ve

lo
pm

en
tg

ro
up

in
cl

ud
es

in
di

vi
du

al
s

fr
om

al
l

th
e

re
le

va
nt

pr
of

es
si

on
al

gr
ou

ps

3
A

fu
ll

lis
to

f
co

m
m

itt
ee

m
em

be
rs

ar
e

pr
ov

id
ed

,b
ut

th
ei

r
ar

ea
s

of
sp

ec
ia

lty
/in

te
re

st
ar

e
no

ti
nd

ic
at

ed

4
T

he
de

ve
lo

pm
en

tg
ro

up
m

em
be

rs
ar

e
re

pr
es

en
ta

tiv
e

of
re

le
va

nt
pr

of
es

si
on

al
gr

ou
ps

3
T

he
de

ve
lo

pm
en

tg
ro

up
m

em
be

rs
ar

e
re

pr
es

en
ta

tiv
e

of
N

C
C

N
m

em
be

r
in

st
itu

tio
ns

w
ith

so
m

e
ex

te
rn

al
co

ns
ul

ta
tio

n
5.

Pa
tie

nt
s’

vi
ew

s
an

d
pr

ef
er

en
ce

s
ha

ve
be

en
so

ug
ht

2
L

ite
ra

tu
re

re
vi

ew
ad

dr
es

si
ng

Q
O

L
co

m
pl

et
ed

.D
ir

ec
tp

at
ie

nt
in

te
rv

ie
w

s
w

er
e

no
tc

on
du

ct
ed

.
N

o
pa

tie
nt

re
pr

es
en

ta
tiv

e

2
L

ite
ra

tu
re

re
vi

ew
ad

dr
es

si
ng

Q
O

L
co

m
pl

et
ed

.N
o

in
di

ca
tio

n
th

at
di

re
ct

pa
tie

nt
in

te
rv

ie
w

s
w

er
e

co
nd

uc
te

d

2
L

ite
ra

tu
re

re
vi

ew
ad

dr
es

si
ng

Q
O

L
co

m
pl

et
ed

.N
o

in
di

ca
tio

n
th

at
di

re
ct

pa
tie

nt
in

te
rv

ie
w

s
w

er
e

co
nd

uc
te

d
6.

Ta
rg

et
us

er
s

of
th

e
gu

id
el

in
es

ar
e

cl
ea

rl
y

de
fin

ed
3

Sp
ec

ifi
c

us
er

of
th

e
gu

id
el

in
e

is
ne

ve
r

st
at

ed
di

re
ct

ly
,a

lth
ou

gh
it

is
st

ro
ng

ly
im

pl
ie

d

3
Sp

ec
ifi

c
us

er
of

th
e

gu
id

el
in

e
is

ne
ve

r
st

at
ed

di
re

ct
ly

,a
lth

ou
gh

it
is

st
ro

ng
ly

im
pl

ie
d

3
Sp

ec
ifi

c
us

er
of

th
e

gu
id

el
in

e
is

ne
ve

r
st

at
ed

di
re

ct
ly

,a
lth

ou
gh

it
is

st
ro

ng
ly

im
pl

ie
d

7.
G

ui
de

lin
e

ha
s

be
en

pi
lo

te
d

am
on

g
ta

rg
et

us
er

s
1

N
o

in
di

ca
tio

n
th

at
th

e
gu

id
el

in
e

ha
d

be
en

te
st

ed
pr

io
r

to
its

pu
bl

ic
at

io
n

1
N

o
in

di
ca

tio
n

th
at

th
e

gu
id

el
in

e
ha

d
be

en
te

st
ed

pr
io

r
to

its
pu

bl
ic

at
io

n

1
N

o
in

di
ca

tio
n

th
at

th
e

gu
id

el
in

e
ha

d
be

en
te

st
ed

pr
io

r
to

its
pu

bl
ic

at
io

n
D

om
ai

n
sc

or
e

42
%

50
%

42
%



160 G.H. Lyman and J.M. Kleiner

Ta
bl

e
9.

5
(c

on
tin

ue
d)

A
SC

O
20

06
E

O
R

T
C

N
C

C
N

R
ig

or
of

de
ve

lo
pm

en
t

8.
Sy

st
em

at
ic

m
et

ho
ds

w
er

e
us

ed
to

se
ar

ch
fo

r
ev

id
en

ce
4

Sy
st

em
at

ic
m

et
ho

d
us

ed
fo

r
se

ar
ch

in
g

th
e

lit
er

at
ur

e
w

as
cl

ea
rl

y
de

lin
ea

te
d

4
Sy

st
em

at
ic

m
et

ho
d

us
ed

fo
r

se
ar

ch
in

g
th

e
lit

er
at

ur
e

w
as

cl
ea

rl
y

de
lin

ea
te

d

2
N

o
sy

st
em

at
ic

lit
er

at
ur

e
se

ar
ch

.
U

pd
at

ed
lit

er
at

ur
e

is
re

vi
ew

ed
,

gu
id

el
in

es
co

ns
en

su
s

ba
se

d
9.

C
ri

te
ri

a
fo

r
se

le
ct

in
g

th
e

ev
id

en
ce

cl
ea

rl
y

de
sc

ri
be

d
4

C
ri

te
ri

a
fo

r
ev

id
en

ce
se

le
ct

io
n

w
as

cl
ea

rl
y

de
lin

ea
te

d
4

C
ri

te
ri

a
fo

r
ev

id
en

ce
se

le
ct

io
n

w
as

cl
ea

rl
y

de
lin

ea
te

d
1

N
o

in
di

ca
tio

n
of

th
e

cr
ite

ri
a

us
ed

fo
r

se
le

ct
in

g
re

le
va

nt
ev

id
en

ce
10

.
M

et
ho

ds
us

ed
fo

r
fo

rm
ul

at
in

g
th

e
re

co
m

m
en

da
tio

ns
ar

e
cl

ea
rl

y
de

sc
ri

be
d

4
C

le
ar

de
sc

ri
pt

io
n

of
th

e
m

et
ho

ds
us

ed
to

fo
rm

ul
at

e
th

e
gu

id
el

in
e

re
co

m
m

en
da

tio
ns

pr
ov

id
ed

4
C

le
ar

de
sc

ri
pt

io
n

of
th

e
m

et
ho

ds
us

ed
to

fo
rm

ul
at

e
th

e
gu

id
el

in
e

re
co

m
m

en
da

tio
ns

pr
ov

id
ed

2
G

ui
de

lin
es

ar
e

co
ns

en
su

s
ba

se
d.

Sp
ec

ifi
cs

of
ho

w
th

e
co

ns
en

su
s

w
as

ob
ta

in
ed

ar
e

no
t

pr
ov

id
ed

11
.

H
ea

lth
be

ne
fit

s,
si

de
ef

fe
ct

s
an

d
ri

sk
s

co
ns

id
er

ed
in

fo
rm

ul
at

in
g

th
e

re
co

m
m

en
da

tio
ns

3
B

en
efi

ts
of

C
SF

s
ar

e
cl

ea
rl

y
st

at
ed

.S
om

e
si

de
ef

fe
ct

s
an

d
ri

sk
s

of
gr

ow
th

fa
ct

or
s

ar
e

no
t

ad
dr

es
se

d
at

al
l

2
B

en
efi

ts
of

C
SF

s
ar

e
cl

ea
rl

y
st

at
ed

.S
id

e
ef

fe
ct

s
an

d
ri

sk
s

of
gr

ow
th

fa
ct

or
s

ar
e

no
ta

dd
re

ss
ed

at
al

l

2
B

en
efi

ts
of

C
SF

s
ar

e
cl

ea
rl

y
st

at
ed

.S
id

e
ef

fe
ct

s
an

d
ri

sk
s

of
gr

ow
th

fa
ct

or
s

ar
e

no
t

ad
dr

es
se

d
at

al
l

12
.

E
xp

lic
it

lin
k

be
tw

ee
n

re
co

m
m

en
da

tio
ns

an
d

su
pp

or
tin

g
ev

id
en

ce

4
E

ac
h

po
in

ti
n

th
e

gu
id

el
in

e
is

ba
ck

ed
w

ith
a

re
fe

re
nc

e
4

E
ac

h
po

in
ti

n
th

e
gu

id
el

in
e

is
ba

ck
ed

w
ith

a
re

fe
re

nc
e

4
E

ac
h

po
in

ti
n

th
e

gu
id

el
in

e
is

ba
ck

ed
w

ith
a

re
fe

re
nc

e

13
.

G
ui

de
lin

e
ha

s
be

en
ex

te
rn

al
ly

re
vi

ew
ed

by
ex

pe
rt

s
pr

io
r

to
pu

bl
ic

at
io

n

3
R

ev
ie

w
ed

by
A

SC
O

H
ea

lth
Se

rv
ic

e
C

om
m

itt
ee

an
d

B
oa

rd
of

D
ir

ec
to

rs
.N

o
de

sc
ri

pt
io

n
of

th
e

re
vi

ew
er

s’
ar

ea
s

of
ex

pe
rt

is
e.

N
o

in
di

ca
tio

n
of

re
vi

ew
ou

ts
id

e
of

A
SC

O

4
E

xt
er

na
lr

ev
ie

w
by

ex
pe

rt
s

in
se

ve
ra

lfi
el

ds
w

as
pe

rf
or

m
ed

1
G

ui
de

lin
e

dr
af

ts
ar

e
re

vi
ew

ed
by

ex
pe

rt
s

at
ea

ch
ce

nt
er

.N
o

in
di

ca
tio

n
th

at
ex

te
rn

al
re

vi
ew

oc
cu

rr
ed



9 Summary and Comparison of Myeloid Growth Factor Guidelines 161

Ta
bl

e
9.

5
(c

on
tin

ue
d)

A
SC

O
20

06
E

O
R

T
C

N
C

C
N

14
.

Pr
oc

ed
ur

e
fo

r
up

da
tin

g
th

e
gu

id
el

in
e

is
pr

ov
id

ed
1

N
o

cl
ea

r
st

at
em

en
to

f
w

he
n

th
e

ne
xt

A
SC

O
up

da
te

w
ill

oc
cu

r
av

ai
la

bl
e

in
th

e
gu

id
el

in
es

1
N

o
cl

ea
r

pr
oc

ed
ur

e
fo

r
up

da
tin

g
th

e
gu

id
el

in
e

is
in

di
ca

te
d

4
G

ui
de

lin
es

up
da

te
d

an
nu

al
ly

an
d

ba
se

d
on

ev
al

ua
tio

n
of

sc
ie

nt
ifi

c
da

ta
in

te
gr

at
ed

w
ith

ex
pe

rt
ju

dg
m

en
tb

y
m

ul
tid

is
ci

pl
in

ar
y

pa
ne

ls
of

ex
pe

rt
s

fr
om

N
C

C
N

in
st

itu
tio

ns
D

om
ai

n
sc

or
e

76
%

76
%

48
%

C
la

ri
ty

an
d

pr
es

en
ta

ti
on

15
.

R
ec

om
m

en
da

tio
ns

ar
e

sp
ec

ifi
c

an
d

un
am

bi
gu

ou
s

4
R

ec
om

m
en

da
tio

ns
ar

e
sp

ec
ifi

c
an

d
un

am
bi

gu
ou

s
4

R
ec

om
m

en
da

tio
ns

ar
e

sp
ec

ifi
c

an
d

un
am

bi
gu

ou
s

4
R

ec
om

m
en

da
tio

ns
ar

e
sp

ec
ifi

c
an

d
un

am
bi

gu
ou

s
16

.
D

if
fe

re
nt

op
tio

ns
fo

r
m

an
ag

em
en

ta
re

cl
ea

rl
y

pr
es

en
te

d

4
Pa

tie
nt

m
an

ag
em

en
to

pt
io

ns
ar

e
di

sc
us

se
d

4
Pa

tie
nt

m
an

ag
em

en
to

pt
io

ns
ar

e
di

sc
us

se
d

4
Pa

tie
nt

m
an

ag
em

en
to

pt
io

ns
ar

e
di

sc
us

se
d

17
.

K
ey

re
co

m
m

en
da

tio
ns

ar
e

ea
si

ly
id

en
tifi

ab
le

3
K

ey
re

co
m

m
en

da
tio

ns
ar

e
ea

sy
to

id
en

tif
y

in
gu

id
el

in
e

m
an

us
cr

ip
ta

nd
gu

id
el

in
e

su
m

m
ar

y,
bu

ta
re

w
or

dy

4
K

ey
re

co
m

m
en

da
tio

ns
ar

e
ita

lic
iz

ed
in

th
e

m
an

us
cr

ip
t

4
K

ey
re

co
m

m
en

da
tio

ns
ar

e
av

ai
la

bl
e

in
m

an
us

cr
ip

tt
ex

t
an

d
as

us
er

-f
ri

en
dl

y
di

ag
ra

m
s

an
d

ta
bl

es
18

.
T

he
gu

id
el

in
e

is
su

pp
or

te
d

w
ith

to
ol

s
fo

r
ap

pl
ic

at
io

n
4

G
ui

de
lin

e
su

m
m

ar
y

av
ai

la
bl

e
as

an
ap

pe
nd

ix
to

th
e

m
an

us
cr

ip
t.

D
er

iv
at

iv
e

sl
id

e
se

t
an

d
flo

w
sh

ee
ta

va
ila

bl
e

2
U

se
r-

fr
ie

nd
ly

di
ag

ra
m

pr
ov

id
ed

in
th

e
m

an
us

cr
ip

td
ir

ec
tin

g
C

SF
us

e.
N

o
ot

he
r

ap
pl

ic
at

io
n

to
ol

s
ar

e
pr

ov
id

ed

4
U

se
r-

fr
ie

nd
ly

ta
bl

es
an

d
di

ag
ra

m
s

ar
e

pr
ov

id
ed

on
lin

e
w

ith
co

nv
en

ie
nt

lin
ks

be
tw

ee
n

re
le

va
nt

tr
ea

tm
en

td
ec

is
io

n
po

in
ts

D
om

ai
n

sc
or

e
92

%
83

%
10

0%



162 G.H. Lyman and J.M. Kleiner

Ta
bl

e
9.

5
(c

on
tin

ue
d)

A
SC

O
20

06
E

O
R

T
C

N
C

C
N

A
pp

li
ca

bi
li

ty
19

.
Po

te
nt

ia
lo

rg
an

iz
at

io
na

l
ba

rr
ie

rs
in

ap
pl

yi
ng

re
co

m
m

en
da

tio
ns

di
sc

us
se

d

1
G

ui
de

lin
e

di
d

no
tc

on
ta

in
di

sc
us

si
on

of
po

te
nt

ia
l

or
ga

ni
za

tio
na

lb
ar

ri
er

s
to

ap
pl

yi
ng

th
e

gu
id

el
in

es

1
G

ui
de

lin
e

di
d

no
tc

on
ta

in
di

sc
us

si
on

of
po

te
nt

ia
l

or
ga

ni
za

tio
na

lb
ar

ri
er

s
to

ap
pl

yi
ng

th
e

gu
id

el
in

es

1
G

ui
de

lin
e

di
d

no
tc

on
ta

in
di

sc
us

si
on

of
po

te
nt

ia
l

or
ga

ni
za

tio
na

lb
ar

ri
er

s
to

ap
pl

yi
ng

th
e

gu
id

el
in

es
20

.
C

os
ti

m
pl

ic
at

io
ns

of
ap

pl
yi

ng
re

co
m

m
en

da
tio

ns
co

ns
id

er
ed

4
C

le
ar

di
sc

us
si

on
of

co
st

be
ne

fit
an

al
ys

is
w

as
pr

ov
id

ed
4

C
le

ar
di

sc
us

si
on

of
co

st
be

ne
fit

an
al

ys
is

w
as

pr
ov

id
ed

4
C

le
ar

di
sc

us
si

on
of

co
st

be
ne

fit
an

al
ys

is
w

as
pr

ov
id

ed
21

.
G

ui
de

lin
e

pr
es

en
ts

ke
y

re
vi

ew
cr

ite
ri

a
fo

r
m

on
ito

ri
ng

or
au

di
tp

ur
po

se
s

4
Se

pa
ra

te
w

or
ks

he
et

de
ve

lo
pe

d
fo

r
re

vi
ew

an
d

au
di

ts
4

Fl
ow

ch
ar

tp
re

se
nt

ed
th

at
ou

tli
ne

s
de

ta
ils

cr
ite

ri
a

to
m

ee
t

re
co

m
m

en
da

tio
ns

4
Fl

ow
ch

ar
tp

re
se

nt
ed

th
at

ou
tli

ne
s

cr
ite

ri
a

to
m

ee
t

re
co

m
m

en
da

tio
ns

D
om

ai
n

sc
or

e
67

%
67

%
67

%

E
di

to
ri

al
in

de
pe

nd
en

ce
22

.
G

ui
de

lin
e

is
ed

ito
ri

al
ly

in
de

pe
nd

en
tf

ro
m

th
e

fu
nd

in
g

bo
dy

2
G

ui
de

lin
e

ap
pr

ov
ed

by
A

SC
O

Pa
ne

l,
H

ea
lth

Se
rv

ic
es

C
om

m
itt

ee
an

d
B

oa
rd

of
D

ir
ec

to
rs

.P
ro

ce
ss

ha
s

in
du

st
ry

in
pu

tb
ut

is
ed

ito
ri

al
ly

in
de

pe
nd

en
t

2
G

ui
de

lin
e

ap
pr

ov
ed

by
E

O
R

T
C

Pa
ne

l,
In

fe
ct

io
us

D
is

ea
se

G
ro

up
an

d
G

ov
er

ni
ng

B
oa

rd
.P

ro
ce

ss
ha

s
in

du
st

ry
in

pu
tb

ut
is

ed
ito

ri
al

ly
in

de
pe

nd
en

t

2
G

ui
de

lin
e

ap
pr

ov
ed

by
N

C
C

N
Pa

ne
la

nd
In

st
itu

tio
ns

.P
ro

ce
ss

ha
s

in
du

st
ry

in
pu

ta
nd

re
ce

iv
es

in
du

st
ry

su
pp

or
tf

or
di

st
ri

bu
tio

n
of

th
e

gu
id

el
in

e
lib

ra
ry

on
C

D
-R

O
M

bu
ti

s
ed

ito
ri

al
ly

in
de

pe
nd

en
t

23
.

C
on

fli
ct

s
of

in
te

re
st

of
gu

id
el

in
e

de
ve

lo
pm

en
t

m
em

be
rs

ha
ve

be
en

re
co

rd
ed

4
C

on
fli

ct
s

of
in

te
re

st
of

gu
id

el
in

e
co

m
m

itt
ee

m
em

be
rs

ar
e

cl
ea

rl
y

st
at

ed

4
C

on
fli

ct
s

of
in

te
re

st
of

gu
id

el
in

e
co

m
m

itt
ee

m
em

be
rs

ar
e

cl
ea

rl
y

st
at

ed

2
C

on
fli

ct
s

of
in

te
re

st
st

at
em

en
t

m
ad

e
fo

r
en

tir
e

pa
ne

li
s

av
ai

la
bl

e
D

om
ai

n
sc

or
e

67
%

67
%

33
%

C
SF

s,
co

lo
ny

-s
tim

ul
at

in
g

fa
ct

or
s;

Q
O

L
,q

ua
lit

y
of

lif
e.



9 Summary and Comparison of Myeloid Growth Factor Guidelines 163

be no indication of individual conflicts of interest for Panel members of the NCCN
Panel as there are for the ASCO and EORTC guidelines. In contrast, the NCCN
guidelines are updated on an annual basis while no explicit process for update of
the ASCO and EORTC guidelines are stated. In addition, the clarity of presenta-
tion favors the NCCN guidelines with the recommendations generally presented in
both text and algorithmic diagrams for ease of access and use. While no meaningful
overall summary measure can be derived from the critical appraisal, the differences
observed are largely accountable by the differences in process employed by the dif-
ferent professional groups involved. All guidelines in the end recommend further
clinical investigation of a number of areas that remain unclear.

Discussion

Chemotherapy-induced neutropenia and its complications are major dose-limiting
toxicities of cancer chemotherapy. The myeloid growth factors have been shown
to reduce the risk of FN and its related complications. Three different practice
guidelines for the myeloid growth factors have recently been published by major
professional organizations. A comprehensive review and comparison of the guide-
lines demonstrates remarkable consistency in the final recommendations from these
guidelines for the use of CSF primary prophylaxis in patients at approximately a
20% risk of FN or greater. All guidelines also recommend CSF use be considered
when individual risk assessment by the clinician concludes a patient is at increased
risk.

The quality of clinical practice guidelines has recently been brought into ques-
tion [37]. Overall, the quality of the myeloid growth factor guidelines was rated as
good with little or no difference between guidelines in the stated scope and pur-
pose, stakeholder involvement, and applicability of the guidelines. There is clearly
more emphasis on systematic and comprehensive literature reviews in the ASCO
and EORTC guidelines, while the NCCN guidelines are updated on an annual basis
and appear to offer better clarity of presentation.
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