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ABSTRACT

ASCO Guidelines provide recommendations with comprehensive review and analyses of the relevant 
literature for each recommendation, following the guideline development process as outlined in the 
ASCO Guidelines Methodology Manual. ASCO Guidelines follow the ASCO Conflict of Interest Policy 
for Clinical Practice Guidelines.
Clinical Practice Guidelines and other guidance (“Guidance”) provided by ASCO is not a compre-
hensive or definitive guide to treatment options. It is intended for voluntary use by clinicians and 
should be used in conjunction with independent professional judgment. Guidance may not be 
applicable to all patients, interventions, diseases or stages of diseases. Guidance is based on review 

and analysis of relevant literature and is not intended as a statement of the standard of care. ASCO 
does not endorse third-party drugs, devices, services, or therapies and assumes no responsibility for 
any harm arising from or related to the use of this information. See complete disclaimer in Appendix 1 
and Appendix 2 (online only) for more.

PURPOSE To update the ASCO guideline on use of hematopoietic colony-stimulating 
factors (CSFs) in patients with cancer.

METHODS A systematic review identified randomized controlled trials (RCTs), meta-
analyses, and systematic reviews that addressed use of CSFs for the pre-
vention or treatment of neutropenic events, or for mobilization of stem 

cells, in adults with cancer. PubMed and the Cochrane Library were 
searched for articles published from September 1, 2014, to August 22, 2025. 
ASCO convened an Expert Panel to review the evidence and formulate 
recommendations.

RESULTS The updated systematic review included 33 RCTs and 16 systematic reviews. 
Additions to the body of evidence include approval of new CSFs and ad-
ditional biosimilars, and approval of an additional CXCR4 inhibitor that 
may be used with CSFs for the mobilization of hematopoietic stem cells.

RECOMMENDATIONS Prophylactic use of CSFs to reduce the risk of febrile neutropenia is 
warranted when the risk of febrile neutropenia from chemotherapy is 
approximately 20% or higher and no other equally effective and safe 
regimen that does not require CSFs is available. For patients receiving 
chemotherapy with a <20% risk of febrile neutropenia, primary prophy-
laxis with a CSF may be warranted if patients are at a high risk of febrile 
neutropenia based on age, medical history, or disease characteristics. For 
stem-cell mobilization, CSFs may be used either alone, after chemo-
therapy, or in combination with plerixafor or motixafortide. The guideline 
also provides information about the dosing and selection of CSFs. 
Additional information is available at www.asco.org/supportive-care-
guidelines.

INTRODUCTION

Neutropenia and its complications, including febrile neu-
tropenia and infection, remain important toxicities of 
myelosuppressive chemotherapy. 1 Neutropenic complica-
tions require prompt evaluation and treatment with empiric

antibiotics and often require hospitalization. 2 Hematopoietic 
colony-stimulating factors (CSFs) reduce the duration and 
severity of neutropenia and the risk of febrile neutropenia. 3 

These agents have been recommended by ASCO and other 
organizations for patients at high risk of neutropenia based 
on their chemotherapy regimen or factors such as age and
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comorbidities. 4,5 CSFs also play a role in stem-cell mobili-
zation for hematopoietic stem-cell transplantation (SCT).

ASCO first provided guidance on CSF use in 1994 and has 
updated this guidance several times since then, with the 
latest update conducted in 2015. 5 The current guideline 
updates and builds upon the previous reviews of the liter-
ature and provides guidance regarding the appropriate use of 
CSFs in adults receiving systemic antineoplastic therapy for 
cancer.

GUIDELINE QUESTIONS

This guideline update addresses seven overarching clinical 
questions pertaining to adults receiving systematic anti-
neoplastic therapy for a solid tumor or hematologic ma-
lignancy: (1) What factors should influence the decision to 
administer primary prophylaxis of febrile neutropenia with a 
CSF? (2) What factors should influence the decision to ad-
minister secondary prophylaxis of febrile neutropenia with 
a CSF? (3) Are there circumstances in which CSFs may 
be administered for the treatment of febrile neutropenia? 
(4) What is the role of CSFs as adjuncts to progenitor-cell 
transplantation? (5) Should CSFs be avoided in patients 
receiving concomitant chemotherapy and radiation therapy? 
(6) Do CSFs differ in efficacy or safety? (7) What are rec-
ommendations for the initiation, duration, dosing, and 
administration of CSFs?

METHODS

Guideline Development Process

This systematic review-based guideline product was de-
veloped by a multidisciplinary Expert Panel, which included 
a patient representative and an ASCO guidelines staff 
member with health research methodology expertise (Ap-
pendix Table A1, online only).

The recommendations were developed by using a systematic 
review of evidence published between September 1, 2014, 
and August 22, 2025. PubMed and the Cochrane Library were 
searched for randomized controlled trials (RCTs), systematic

reviews, and meta-analyses. Articles were selected for in-
clusion in the systematic review based on the following 
criteria:

• Population: Adults with solid tumors or hematologic 
malignancies treated with systemic antineoplastic therapy

• Interventions: Granulocyte CSFs (G-CSFs) and granulocyte 
macrophage CSFs (GM-CSFs), including biosimilars

• Comparisons: Placebo, usual care, or different type or dose 
of CSF

• Outcomes: Neutropenia- and infection-related outcomes, 
adverse events (AEs), stem-cell mobilization

Articles were excluded from the systematic review if they 
were (1) meeting abstracts not subsequently published 
in peer-reviewed journals; (2) editorials, commentaries, 
letters, news articles, case reports, and narrative reviews; 
and (3) published in a non-English language. This 
guideline also does not address trilaciclib, a CDK 4/6 in-
hibitor that has been approved by the US Food and 
Drug Administration (FDA) to decrease the incidence of 
chemotherapy-induced myelosuppression in adults receiv-
ing certain types of chemotherapy for extensive-stage small 
cell lung cancer. Trilaciclib is addressed in the ASCO-Ontario 
Health guideline on systemic therapy for small-cell lung 
cancer. 6

Two panel meetings were held, one of which was a full-day, 
in-person meeting. Members were asked to provide ongoing 
input on the updated guideline development protocol, 
quality and assessment of the evidence, generation of rec-
ommendations, draft content, as well as review and approve 
drafts during the entire development of the guideline. ASCO 
staff met routinely with the Expert Panel co-chairs and 
corresponded with the panel via e-mail to coordinate the 
process to completion. Ratings for strength of the recom-
mendation and evidence quality are provided with each 
recommendation, defined in Appendix Table A2. The quality 
of the evidence for each outcome was assessed using the 
Cochrane Risk of Bias tool and elements of the GRADE quality 
assessment and recommendations development process. 7,8 

GRADE quality assessment labels (ie, high, moderate, low, 
very low) were assigned for each outcome by the project 
methodologist in collaboration with the Expert Panel co-
chairs and reviewed by the full Expert Panel. All funding for 
the administration of the project was provided by ASCO.

Guideline Review and Approval

The draft recommendations were released to the public for 
open comment from May 1 through May 15, 2025. Response 
categories of “Agree as written,” “Agree with suggested 
modifications,” and “Disagree. See comments” were 
captured for every recommendation. Seven reviews were 
received, and the percentage of respondents who agreed or 
agreed with suggested modifications ranged from 83% to 
100% across recommendations. Expert Panel members 
reviewed comments from all sources and determined 
whether to maintain original draft recommendations,

TARGET POPULATION AND AUDIENCE

Target Population
Adults with solid tumors or hematologic malignancies 
treated with systemic antineoplastic therapy.

Target Audience
Medical oncologists, hematologists, oncology nurses, 
oncology pharmacists, infectious disease specialists, 
and adults with cancer.
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revise with minor language changes, or consider major 
recommendation revisions.

The draft was submitted to four external reviewers with 
content expertise. Comments were reviewed by the Expert 
Panel, and all changes were incorporated into the final 
manuscript prior to ASCO Evidence Based Medicine Com-
mittee (EBMC) review and approval. All ASCO guidelines 
are ultimately reviewed and approved by the Expert Panel 
and the ASCO EBMC before submission to the Journal of 
Clinical Oncology for editorial review and consideration for 
publication.

Guideline Updating

The ASCO Expert Panel and guidelines staff will work with 
co-chairs to keep abreast of any substantive updates to the 
guideline. Based on a formal review of the emerging liter-
ature, ASCO will determine the need to update. The ASCO 
Guidelines Methodology Manual (available at www.asco.org/ 
guideline-methodology) provides additional information 
about the guideline update process. This is the most recent 
information as of the publication date.

RESULTS

Characteristics of Studies Identified in the Updated 
Literature Search

The updated literature search identified 414 publications. 
After applying the eligibility criteria, 49 publications (33 
RCTs and 16 systematic reviews) were included and formed 
the evidentiary basis for the new and/or updated guideline 
recommendations. 9-30,31–57 No new, eligible publications 
were identified for the question on use of CSFs for the 
treatment of febrile neutropenia. Included studies assessed 
the efficacy and safety of several new CSFs, including ad-
ditional biosimilars of filgrastim and pegfilgrastim, as well 
as two novel agents, eflapegrastim and efbemalenograstim. 
Characteristics and results of the included studies are pro-
vided in the Data Supplement (online only).

Evidence Quality Assessment

The quality of evidence was assessed for each outcome of 
interest. This rating includes factors such as study design, 
consistency of results, directness of evidence, precision, 
publication bias, and magnitude of effect, assessed by one 
reviewer. Evidence quality ratings accompany each recom-
mendation and are illustrated in greater detail in the Data 
Supplement. Refer to Appendix Table A2 for definitions for 
the quality of the evidence, and the Methodology Manual for 
more information.

RECOMMENDATIONS

All recommendations are available in Table 1.

WHAT FACTORS SHOULD CONTRIBUTE TO DECISIONS 
REGARDING PRIMARY PROPHYLAXIS OF FEBRILE 
NEUTROPENIA WITH A CSF?

Literature Review Update and Analysis

Fifteen publications (seven RCTs and eight systematic re-
views) addressed the risks and benefits of primary pro-
phylaxis with a CSF versus no CSF or different CSF
use. 11,12,19,20,24,25,30,32,39,42,44-46,51,60 Compared with no CSF,
primary prophylaxis with a CSF decreased the risk of febrile 
neutropenia from 68.8% to 1.2% in patients with early-stage 
breast cancer treated with docetaxel and cyclophospha-
mide 60 ; decreased the risk of grade 3 or 4 neutropenia from 

11.6% to 1.2% in patients with non–small cell lung cancer 
(NSCLC) treated with adjuvant chemotherapy 44 and from 

5.7% to 2.4% in patients with advanced colorectal cancer 
treated with bevacizumab plus first-line chemotherapy 42 ; 
and decreased the duration of severe neutropenia from 

3.9 days to 1.3 days in patients with stages II to IV breast 
cancer treated with docetaxel and doxorubicin. 20 In a 
2019 meta-analysis, pegfilgrastim and filgrastim were each 
more effective than placebo for reducing the risk of febrile 
neutropenia. 51

The most common adverse effect of CSFs is bone pain. A 2021 
systematic review noted that the frequency of bone pain 
among CSF-treated patients varies, but may range from 25% 

to 38%. 32 A three-arm RCT evaluated naproxen 500 mg twice 
a day, loratadine 10 mg once a day, and no prophylaxis for 
bone pain in CSF-treated patients with newly diagnosed 
breast cancer. The primary outcome of all-grade bone pain 
did not differ significantly across study arms, 30 although 
some secondary bone pain outcomes improved in the nap-
roxen and loratadine arms. Treatment-related AEs and 
discontinuations were less common with loratadine than 
with naproxen. This trial builds upon earlier findings 
showing reductions in bone pain with naproxen. 61

A 2018 meta-analysis of RCTs in solid tumors or malignant 
lymphoma treated with conventional-dose chemotherapy 
assessed mortality and risk of second malignancies in re-
lation to CSF use. 39 In studies where all patients received the 
same chemotherapy regimen, mortality was similar with and 
without CSFs (relative risk [RR], 0.97 [95% CI, 0.93 to 1.01]; 
16 studies). In an analysis not restricted to patients who 
received the same chemotherapy regimen, risk of secondary 
malignancies was higher among those receiving CSFs (RR, 
1.85 [95% CI, 1.19 to 2.88]).

The question of whether the risk of febrile neutropenia 
associated with speci fi c chemotherapy regimens differs 
in RCTs and observational studies was explored by a 
2016 meta-analysis. 45 Cumulative incidence of febrile neu-
tropenia for specific regimens tended to be higher in ob-
servational studies than in RCTs (adjusted odds ratio [OR], 
1.74; 95% CI, 1.15 to 2.62). The authors noted that a 13%

814 | © 2026 by American Society of Clinical Oncology
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cumulative incidence of febrile neutropenia in an RCT would 
translate into a 20% cumulative incidence of febrile neu-
tropenia in the real world.

CSF prophylaxis in patients receiving chemotherapy with 
an intermediate febrile neutropenia risk (10%-20%)

was assessed in a 2023 cluster-randomized trial among 
patients receiving first-line therapy for breast cancer, 
colorectal cancer, or NSCLC. 24 Study sites were ran-
domized to standard order entry for primary prophylaxis 
or to an alert not to prescribe. Standard order entry 
increased the use of primary prophylaxis (37.1% v 9.9%)

TABLE 1. Summary of Recommendations

Clinical Question Recommendation

General Note. The following recommendations (strong or conditional/weak) and terminology (Data Supplement) represent reasonable options for patients 
depending on clinical circumstances and in the context of individual patient preferences. Recommended care should be accessible to patients whenever 
possible.

What factors should influence the 
decision to administer primary 
prophylaxis of febrile neutropenia 
with a CSF?

1.1. Patients should be offered primary prophylaxis with a G-CSF when the risk of febrile neutropenia, secondary to a 
chemotherapy regimen, is equal to or greater than approximately 20%, unless an alternative chemotherapy regimen 
with comparable efficacy and safety that does not require G-CSF is available. (Evidence quality: High; Strength of 
recommendation: Strong)

1.2. Among patients who receive chemotherapy with a lower risk of febrile neutropenia, primary prophylaxis with a G-CSF 
should be offered if a patient is at high risk of complications from febrile neutropenia based on age, comorbidities, or 
disease characteristics, and no alternative chemotherapy regimen with comparable efficacy and safety that does not 
require G-CSF is available. (Evidence quality: Low; Strength of recommendation: Conditional; Box 1)

1.3. If G-CSF is not affordable or available, antibiotic prophylaxis may be offered. (Evidence quality: Low; Strength of 
recommendation: Conditional)

Qualifying statement for Recommendation 1.3: Antibiotic prophylaxis is not a preferred option due to the risk of 
antimicrobial resistance, disturbance of gut microbiome, Clostridioides difficile infection, and other adverse effects, 
which may outweigh the benefits of antibiotic use in many cases.

What factors should influence the 
decision to administer secondary 
prophylaxis of febrile neutropenia 
with a CSF?

2.1. Secondary prophylaxis with a CSF is recommended for patients who experienced a neutropenic complication from a 
previous cycle of chemotherapy (for which primary prophylaxis was not received), in which a reduced dose or 
treatment delay may compromise cure rates or survival outcomes. In many clinical situations, dose reduction or delay 
may be a reasonable alternative or additional strategy. (Evidence quality: Low; Strength of recommendation: 
Conditional)

Are there circumstances in which 
CSFs may be administered for the 
treatment of febrile neutropenia?

3.1. A CSF should not be routinely used for patients with neutropenia who are afebrile. (Evidence quality: High; Strength 
of recommendation: Strong)

3.2. A CSF should not be routinely used as adjunctive treatment with antibiotic therapy for patients with fever and 
neutropenia. (Evidence quality: High; Strength of recommendation: Strong)

3.3. A CSF may be offered in patients with fever and neutropenia who are at high risk for infection-associated 
complications or who have prognostic factors that are predictive of poor clinical outcomes. (Evidence quality: Low; 
Strength of recommendation: Conditional; Box 2)

What is the role of CSFs as adjuncts 
to progenitor-cell transplantation?

4.1. A CSF should be used alone, after chemotherapy, or in combination with a CXCR4 inhibitor (plerixafor or 
motixafortide), to mobilize peripheral-blood progenitor cells. Choice of mobilization strategy depends in part on the 
type of cancer and type of transplantation. (Evidence quality: High; Strength of recommendation: Strong)

4.2. A CSF should be administered after autologous SCT to reduce the duration of severe neutropenia. (Evidence quality: 
High; Strength of recommendation: Strong)

4.3. A CSF may be administered after allogeneic SCT to reduce the duration of severe neutropenia. (Evidence quality: 
Low; Strength of recommendation: Conditional)

Should CSFs be avoided in patients 
receiving concomitant chemo-
therapy and radiation therapy?

5.1. CSFs are not recommended in patients receiving concomitant chemotherapy and radiation therapy, particularly 
involving the mediastinum. (Evidence quality: Low; Strength of recommendation: Conditional)

Note for Recommendation 5.1: There is little evidence regarding use of CSFs in patients receiving radiation therapy alone.

Do CSFs differ in efficacy or safety? 6.1. Filgrastim, pegfilgrastim, eflapegrastim, and biosimilars can be used for prophylaxis or treatment of 
febrile neutropenia. The choice of agent depends on cost, patient convenience, availability, accessibility, health 
system context, disease subtype, and treatment regimen. (Evidence quality: High; Strength of recommendation: 
Strong)

What are recommendations for the 
initiation, duration, dosing, and 
administration of CSFs?

Recommendations for the initiation, duration, dosing, and administration of CSFs are provided in Table 2.

NOTE. The strength of the recommendation is defined as follows: Strong: In recommendations for an intervention, the desirable effects of an 
intervention outweigh its undesirable effects. In recommendations against an intervention, the undesirable effects of an intervention outweigh its 
desirable effects. All or almost all informed people would make the recommended choice for or against an intervention. Conditional/weak: In 
recommendations for an intervention, the desirable effects probably outweigh the undesirable effects, but appreciable uncertainty exists. In 
recommendations against an intervention, the undesirable effects probably outweigh the desirable effects, but appreciable uncertainty exists. 
Most informed people would choose the recommended course of action, but a substantial number would not.
Abbreviations: CSF, colony-stimulating factor; G-CSF, granulocyte colony-stimulating factor; SCT, stem-cell transplantation.
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but did not reduce the risk of febrile neutropenia 
(3.7% v 3.7%).

Finally, an RCT of 458 patients with early breast cancer 
treated with docetaxel and cyclophosphamide compared CSF 
with antibiotics for primary prophylaxis. 12 The composite 
outcome of febrile neutropenia and nonfebrile neutropenia 
treatment-related hospitalization did not differ significantly 
between study arms (risk difference, –6.7% [95% CI, –13.5 
to 0.1]). However, febrile neutropenia risk, a secondary 
outcome, was lower in the G-CSF arm (5.7%) than in the 
antibiotic arm (15.8%).

Clinical Interpretation

There was some debate among the panel members regarding 
evidence for the 20% cutoff threshold to define the eligibility 
for primary prophylaxis. While this threshold has been 
consistently used in all previous guidelines from multiple 
societies, the Panel sought direct supporting evidence. The 
strongest evidence came from a 2023 cluster-randomized 
trial, 24 which showed that decreasing the threshold below 

20% increased G-CSF use without improving outcomes such 
as the risk of febrile neutropenia. Based on these findings, 
the Panel recommendations maintain the 20% threshold and 
discourage prophylactic G-CSF when febrile neutropenia 
risk is <20%, unless other febrile neutropenia risk factors are 
present.

The Panel also recognizes that categorizing a given che-
motherapy regimen into a certain percentage for the risk of

febrile neutropenia is based on trial results, and the use of 
G-CSF prophylaxis in new trials will have already been built 
into the protocols. Determining which risk factors, to what 
extent, and in what combination would substantially in-
crease the febrile neutropenia risk to warrant G-CSF pro-
phylaxis remains a subjective decision. Thus, the Expert 
Panel reiterates the statement of the 2015 guideline that, 
“The ASCO Panel looks forward to reviewing validated and 
tested, user-friendly risk-prediction tools when they are 
available, but at present, none can be fully recommended.”

A 2021 trial 12 failed to show the superiority of prophylactic 
G-CSF over prophylactic ciprofloxacin among patients re-
ceiving chemotherapy for breast cancer and found that pro-
phylactic G-CSF was not a cost-effective option. The Panel 
acknowledges that this provides evidence to use antibiotic 
prophylaxis where G-CSF is not accessible or affordable. 
However, the Panel cautions against associated risks, including 
the emergence of multidrug-resistant organisms, disruption 
of microbiome balance and diversity, and increased risk of 
Clostridioides difficile infection. With the introduction of 
biosimilars, the affordability of G-CSF is expected to improve, 
and G-CSF remains the preferred option over antibiotics.

WHAT FACTORS SHOULD INFLUENCE DECISIONS 
REGARDING SECONDARY PROPHYLAXIS OF FEBRILE 
NEUTROPENIA WITH A CSF?

Literature Review Update and Analysis

A single, 2015 trial was included in the updated systematic 
review. 33 The trial compared G-CSF with dose delay or dose 
reduction among 407 women with breast cancer who ex-
perienced a first neutropenic event. The likelihood of re-
ceiving at least 85% of the planned relative dose intensity 
was higher in the G-CSF arm than in the comparison arm 

(75% v 50%, P < .0001). Additional evidence came from a 
secondary analysis of an RCT that compared filgrastim with 
placebo in patients receiving chemotherapy for small cell 
lung cancer. 62,63 Placebo-arm patients who developed febrile 
neutropenia crossed over to open-label filgrastim, and those 
patients experienced lower cumulative incidence of grade 4 
neutropenia and shorter duration of grade 4 neutropenia 
than patients who remained in the placebo arm. 63 The in-
cidence of febrile neutropenia after crossing from the pla-
cebo arm to the open-label filgrastim arm ranged from 6% 

to 21% across chemotherapy cycles.

Clinical Interpretation

New evidence continues to demonstrate that secondary 
prophylaxis with G-CSF reduces neutropenic events and 
helps maintain the dose intensity of chemotherapy. How-
ever, there is no evidence to date that secondary prophylaxis 
improves disease-free survival or overall survival (OS). Thus, 
the Panel reiterates that secondary prophylaxis with G-CSF 
can be used when maintaining dose intensity is of clinical 
importance. In other situations, dose reduction and/or

BOX 1. PATIENT RISK FACTORS FOR FEBRILE 
NEUTROPENIA 58 ,59

In addition to chemotherapy regimen and type of ma-
lignancy, consider these factors when estimating a pa-
tient’s overall risk of febrile neutropenia.

• Age 65 years or older or frailty based on geriatric 
assessment

• Advanced disease
• Previous chemotherapy or radiation therapy
• Preexisting neutropenia or bone marrow involvement 
with tumor

• Active or recent infection
• Colonization with multidrug-resistant organisms
• Open wounds or recent surgery
• Poor performance status
• Poor nutritional status or low BMI
• Poor renal function
• Liver dysfunction, most notably elevated bilirubin
• Cardiovascular disease
• HIV
• Multiple comorbid conditions

816 | © 2026 by American Society of Clinical Oncology
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treatment delay are reasonable alternatives when main-
taining dose intensity is not necessary.

ARE THERE CIRCUMSTANCES IN WHICH CSFs MAY BE 
USED FOR THE TREATMENT OF FEBRILE NEUTROPENIA?

Literature Review Update and Analysis

The updated literature review identified no new eligible 
publications. For patients with neutropenia and without 
fever, the strength of the recommendation against routine 
CSF increased in the 2000 ASCO guideline, based on a 1997 
RCT of G-CSF versus placebo in patients with severe neu-
tropenia and without fever. 64 Although G-CSF reduced the 
time to neutrophil recovery, it did not affect incidence of 
hospitalization, length of hospital stay, duration of paren-
teral antibiotics, or number of culture-positive infections.

For patients with febrile neutropenia, a meta-analysis de-
scribed in the 2015 guideline reported that antibiotics plus a 
CSF did not reduce overall mortality compared with anti-
biotics alone (hazard ratio, 0.74 [95% CI, 0.47 to 1.16]). 65 

However, the addition of a CSF shortened the duration of 
neutropenia, fever, and antibiotic use, and reduced the 
likelihood of prolonged (>10 days) hospital stays.

Clinical Interpretation

The Panel reiterates that CSFs should not be routinely used 
for patients without fever, as neutropenia alone does not 
require treatment. CSFs should also not be routinely used 
before chemotherapy solely to improve the neutrophil 
counts. Even for patients with febrile neutropenia, routine 
adjunctive use of CSF in addition to antibiotics is not rec-
ommended, as it does not improve mortality and only 
slightly reduces hospitalization length of stay. However, 
patients with fever at a high risk of poor clinical outcomes 
from febrile neutropenia may be offered CSFs. Box 2 provides 
examples of factors associated with increased risk. Physi-
cians should use their clinical judgment to decide whether 
these or other factors are sufficient to justify treatment with 
CSF in this context, as no validated risk-prediction tool for 
this purpose currently exists. Treatment of febrile neu-
tropenia, including antimicrobial selection and outpatient 
treatment, is addressed in a separate ASCO guideline. 2

WHAT IS THE ROLE OF CSFs AS ADJUNCTS TO 
PROGENITOR-CELL TRANSPLANTATION?

Literature Review Update and Analysis

Stem-Cell Mobilization

In the setting of stem-cell mobilization, the effects of G-CSF 
alone or in combination with other agents were assessed in 
three meta-analyses 36,38,50 and three RCTs. 16,22,27 Two CXCR4 
inhibitors, plerixafor and motixafortide, each increase the 
yield of CD34 1 cells when used in combination with G-CSF,

relative to G-CSF alone. In a 2024 meta-analysis of RCTs and 
observational studies in patients with multiple myeloma and 
lymphoma, the likelihood of reaching a predetermined yield 
of CD34 1 cells was 64.9% with a combination of plerixafor 
and G-CSF, compared with 33.8% with G-CSF alone 
(P < .00001). 36 The combination of plerixafor and G-CSF did 
not increase the frequency of all-grade treatment-emergent 
AEs relative to G-CSF alone. Information for grade 3 or 4 AEs 
was not provided. A benefit of motixafortide in combination 
with G-CSF was reported in a phase III RCT of 122 patients 
with multiple myeloma. 16 The proportion of patients 
collecting ≥6 3 10 6 CD34 1 cell kg 21 within two apheresis 
procedures was 92.5% with motixafortide and G-CSF 
compared with 26.2% with G-CSF plus placebo. There were 
no grade 4 or 5 AEs, but the frequency of grade 3 AEs was 
higher in the motixafortide arm (27.5% v 4.8%).

Studies also reported on the combination of chemotherapy 
with G-CSF for stem-cell mobilization. A meta-analysis of 
RCTs and observational data reported that cyclophospha-
mide plus G-CSF improved stem-cell yield in multiple 
myeloma but also increased the risk of admission and fever 
compared with G-CSF alone. 50 A network meta-analysis of 
RCTs also reported improved stem-cell yield with chemo-
therapy (cyclophosphamide or intermediate-dose cytar-
abine) plus G-CSF in multiple myeloma. 38

Use of CSFs After Hematopoietic SCT

The updated literature review included two RCTs of G-CSF 
after hematopoietic SCT, neither of which changed previous 
recommendations. In the autologous setting, a noninferiority 
trial of G-CSF starting 3 days post-transplant compared with 
no G-CSF demonstrated a 4-day difference in median length 
of stay favoring the G-CSF arm, resulting in early closure of 
the trial. 23 Patients in the G-CSF arm also had fewer days of 
febrile neutropenia and fewer days on antibiotics. There 
was no significant difference between study arms in platelet 
recovery, documented infections, hospital readmissions, or 
1-year OS.

BOX 2. PATIENT RISK FACTORS FOR POOR 
CLINICAL OUTCOMES FROM FEBRILE 
NEUTROPENIA OR INFECTION 2

• Sepsis syndrome
• Age 65 years or older or frailty based on geriatric 
assessment

• Severe neutropenia (absolute neutrophil count <100/mcL)
• Neutropenia expected to be more than 7 days in duration
• Prior episode of febrile neutropenia
• Pneumonia
• Invasive fungal infection
• Other clinically documented infections
• Hospitalization at the time of fever
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In the allogeneic setting, post-transplant use of a CSF was 
added as an option in the 2015 guideline. A 2006 meta-
analysis of RCTs found that CSF use after allogeneic SCT 
reduced the risk of documented infections and did not have 
a statistically significant effect on grade 2 to 4 acute graft-
versus-host disease (GVHD) or treatment-related mor-
tality. 66 These results differ from some large, observational 
studies, which have reported that use of CSFs after allo-
geneic SCT may increase the risk of adverse effects such as 
GVHD. 67-69

Clinical Interpretation

For peripheral blood stem-cell mobilization, a CXCR4 in-
hibitor, either motixafortide or plerixafor, in combination 
with G-CSF is recommended, as both agents are associated 
with higher rates of successful collection compared with 
G-CSF alone. These agents have not been directly compared 
in a randomized trial, so the choice of agent should be based 
on institutional experience, availability, and patient-specific 
factors. Mobilization with chemotherapy (eg, cyclo-
phosphamide, intermediate-dose cytarabine) plus 
G-CSF also yields higher CD34 1 cell collections than G-CSF 
alone, but at the cost of increased toxicities associated with 
chemotherapy, including hospitalization and fever; this 
strategy remains an appropriate option in selected patients. 
Thus, the optimal mobilization strategy depends on several 
patient- and disease-specific considerations.

Recent data support the administration of G-CSF after au-
tologous hematopoietic cell transplantation in most pa-
tients, given that its addition shortens time to neutrophil 
engraftment, the number of days of febrile neutropenia, and 
hospital length of stays. After allogeneic hematopoietic cell 
transplantation, G-CSF may lower risk of infection, while 
safety concerns regarding GVHD have not been consistently 
demonstrated across studies. Therefore, CSFs may be used in 
this setting as well.

SHOULD CSFs BE AVOIDED IN PATIENTS RECEIVING 
CONCOMITANT CHEMOTHERAPY AND
RADIATION THERAPY?

Literature Review Update and Analysis

The literature review identified two RCTs. 54,57 A 2025 trial 
compared pegylated recombinant human granulocyte 
colony-stimulating factor (PEG-rhG-CSF) with no PEG-rhG-
CSF among 88 patients undergoing chemoradiotherapy for 
nasopharyngeal cancer. 54 The primary outcome of interest 
was grade 3 or 4 neutropenia, and incidence was lower in the 
pegfilgrastim arm (grade 3: 0 v 13.6%, P 5 .03, no grade 4 
events), with 34.1% in the pegfilgrastim arm experiencing 
mild bone pain. No patients developed febrile neutropenia in 
either arm. Platelet levels did not differ significantly between 
study arms. A 2021 trial randomly assigned 58 patients un-
dergoing chemoradiotherapy for cervical cancer to PEG-rhG-
CSF (40 participants) or no PEG-rhG-CSF (18 patients). 57 The

small number of patients in the control arm and some im-
balances in baseline characteristics make it difficult to draw 

firm conclusions, but patients in the intervention arm had a 
lower incidence of grade 3 or 4 neutropenia. Decreased 
platelets (grade not reported) occurred in one patient in the 
intervention arm and no patients in the control arm. These 
trials add to a 1995 RCT of GM-CSF in patients with limited-
stage small cell lung cancer treated with chemoradiotherapy. 
Patients in the GM-CSF arm reported an increased frequency 
of grade 3 and 4 thrombocytopenia. 70

Clinical Interpretation

The major concern regarding CSF use with concomitant 
chemotherapy and radiation therapy is the potential for 
deleterious effects on platelet counts, as described in a 1995 
RCT. 70 In addition, there is little evidence of clinical benefit in 
this context, including reduction in the incidence of febrile 
neutropenia. Secondary analyses of two RCTs were reviewed 
in a 2023 Ontario Health (Cancer Care Ontario)-ASCO 
guideline on systemic therapy for small cell lung cancer. 6 In 
both studies, patients with limited-stage small cell lung 
cancer were randomly assigned to chemoradiotherapy with 
once-daily versus twice-daily radiation; G-CSF use was 
based on local protocols and was not randomly assigned. The 
first study was a phase II trial in which 13 of 38 patients 
received G-CSF. In the G-CSF–treated patients, 54% ex-
perienced grade 3 or 4 thrombocytopenia and 38% experi-
enced grade 3 or 4 anemia. 71 In the larger, phase III CONVERT 
trial, 180 of 487 received G-CSF prophylaxis, 60 as primary 
prophylaxis and 120 as secondary prophylaxis. 72 Across all 
chemotherapy cycles, risk of febrile neutropenia was 17% 

without G-CSF, 18% with primary prophylaxis, and 35% 

with secondary prophylaxis. Blood transfusions were more 
common in both G-CSF groups, occurring in 53% and 50% of 
the primary and secondary prophylaxis groups, respectively, 
compared with 31% in the no G-CSF group. OS and 
progression-free survival were similar regardless of G-CSF 
use. Although firm conclusions cannot be drawn from these 
studies due to the nonrandomized use of G-CSF, these 
studies indicate potential adverse effects of G-CSF use 
during chemoradiotherapy without clear evidence of benefit.

G-CSF use was randomly assigned in the 2025 trial of PEG-
rhG-CSF versus no PEG-rhG-CSF among patients under-
going chemoradiotherapy for nasopharyngeal cancer. 54 The 
trial supported reduction in neutropenia through use of 
G-CSF, but not in febrile neutropenia, which is the primary 
outcome of interest.

IS THERE A PREFERRED CSF FOR PROPHYLAXIS OR 
TREATMENT OF FEBRILE NEUTROPENIA?

Literature Review Update and Analysis

Since the previous guideline update, additional G-CSF bio-
similars have become available, with meta-analyses sup-
porting their efficacy and safety relative to reference
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biologics. 41,53,73 Studies have also continued to compare the 
efficacy of short-acting G-CSF and long-acting (PEGylated) 
forms, with mixed results. A 2021 meta-analysis of 10 RCTs 
conducted in China among adults with cancer found no 
difference in incidence of febrile neutropenia between 
PEGylated G-CSF and G-CSF (RR, 0.82 [95% CI, 0.57 to 1.17]). 
PEGylated G-CSF was associated with a lower risk of severe 
neutropenia (RR, 0.86 [95% CI, 0.76 to 0.96]) and bone 
and/or muscle pain (RR, 0.75 [95% CI, 0.58 to 0.98]). 49 By 
contrast, a 2019 meta-analysis evaluating 11 CSFs found 
PEGylated G-CSF was associated with a lower risk of febrile 
neutropenia than G-CSF in both direct pairwise meta and 
network meta-analysis, with no significant differences in 
severe neutropenia or bone pain. 51 Finally, a 2020 meta-
analysis of nine breast cancer RCTs found no significant 
differences in incidence and duration of grade 3 or worse 
neutropenia or bone and/or muscle pain between the two 
formulations. 35

Two new long-acting agents—eflapegrastim-xnst and 
efbemalenograstim alfa—have been compared with pegfil-
grastim and/or filgrastim. In two RCTs of patients with 
breast cancer, eflapegrastim-xnst was noninferior to 
pegfilgrastim for duration of severe neutropenia. 14,43 How-
ever, grade 3 or 4 AEs were numerically higher with 
eflapegrastim-xnst than with pegfilgrastim in both studies 
(14% v 7% 14 and 18% v 11% 43 ). Efbemalenograstim alfa was 
noninferior to filgrastim in phase III trial, 56 noninferior to 
pegfilgrastim in a phase II trial, 21 and superior to placebo in a 
phase III trial, with respect to duration of moderate and/or 
severe neutropenia in patients being treated for breast 
cancer. 20 Serious AEs were similar between fixed-dose (20 
mg) efbemalenograstim alfa and filgrastim (5.0% v 6.7%). 56 

Eflapegrastim-xnst and efbemalenograstim alfa have both 
been approved by the FDA, but efbemalenograstim alfa was 
not yet commercially available in the United States at the 
time of writing this guideline.

Clinical Interpretation

Choice of G-CSF agents (short-acting v PEGylated) and 
among biosimilar products should be based on patient 
preference, convenience, cost, availability, and health sys-
tem context. There is no strong evidence-based rationale to 
prefer one approved agent over another.

WHAT ARE THE RECOMMENDATIONS FOR THE INITIATION, 
DURATION, DOSING, AND ADMINISTRATION OF CSFs?

Literature Review Update and Analysis

Two RCTs compared reduced doses of PEGylated rhG-CSF 
with the 6-mg dose commonly used in the United States. In a 
trial conducted in China among patients receiving adjuvant 
chemotherapy for breast cancer, the 3-mg dose was non-
inferior to the 6-mg dose with respect to ANC recovery 
before the second chemotherapy cycle. 55 A phase II dose-
finding trial conducted in Japan evaluated three doses of

PEG-rhG-CSF, 1.8 mg, 3.6 mg, and 6 mg, in patients re-
ceiving chemotherapy for breast cancer, reporting durations 
of severe neutropenia of 2.2 days, 1.5 days, and 1.4 days, 
respectively, concluding that the 3.6-mg dose may be safe 
and effective. 40

A noninferiority trial among 466 patients with early breast 
cancer assessed different durations of filgrastim for pri-
mary prophylaxis. 13 For the primary composite outcome of 
either febrile neutropenia or treatment-related hospitali-
zation, 5 days of filgrastim was noninferior to 7-10 days of 
filgrastim.

Timing of initiation of G-CSF was evaluated in two RCTs. 29,52 

Sixty patients undergoing adjuvant docetaxel, doxorubicin, 
and cyclophosphamide chemotherapy for breast cancer 
started filgrastim on either day 2 or day 5 after chemo-
therapy. 29 Across all cycles, patients in the day 2 arm had a 
lower incidence of febrile neutropenia than patients in the 
day 5 arm (6.4% v 22.2%, P < .0001). Timing of PEG-rhG-CSF 
(day 7 v day 3) was evaluated in a trial of 160 patients with 
breast cancer. 52 In the first cycle, patients in the day 7 arm 

had a lower incidence of grade 3 or 4 neutropenia than 
patients in the day 3 arm (15.8% v 29.9%, P 5 .04). Incidence 
of febrile neutropenia did not differ significantly between the 
two arms (4.0% v 6.5%, P 5 .72).

Clinical Interpretation

The doses recommended in Table 2 are consistent with 
product labeling in the United States. However, several 
practical considerations merit attention. For feasibility 
reasons, some patients receive same-day pegfilgrastim, 
which may offer reduced efficacy compared with pegfil-
grastim administered 1-3 days after chemotherapy. 74 In 
such situations, the intent of G-CSF use (primary v sec-
ondary prophylaxis), the patient’s risk of febrile neu-
tropenia, the risk of complications, and the appropriateness 
of alternative strategies such as dose reduction or treatment 
delay should be considered. Given that the benefits of 
routine G-CSF use are modest, same-day administration 
might further diminish efficacy. More recently, an RCT 
presented at the 2025 Congress of the European Society for 
Medical Oncology compared pegfilgrastim injections at 24, 
48, and 72 hours post chemotherapy and found that re-
ceiving pegfilgrastim at 72 hours post chemotherapy sig-
nificantly reduced the incidence of bone pain without 
compromising efficacy. 75

Many patients are capable of self-administering pegfil-
grastim at home, thus avoiding return to the treatment 
facility solely for injection. Similarly, data from recent trials 
support shorter filgrastim courses (5 days v 7-10 days) 13 

or lower pegfilgrastim doses 40,55 as potentially effective 
strategies. These options should be considered through 
shared decision making between patients and their physi-
cians since these strategies could improve quality of life and 
reduce costs without compromising efficacy or safety.
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LIMITATIONS OF THE EVIDENCE AND PRIORITIES FOR 
FUTURE RESEARCH

The Panel believes that the “risk factors” that elevate a 
patient’s risk to develop complications from febrile neu-
tropenia have not been soundly studied. A validated tool to 
determine who is at a higher risk to develop complications 
from febrile neutropenia may help improve the risk benefit 
of CSFs even more, and to personalize the therapy. 76 The 
Expert Panel encourages more research into “biomarkers” 
or personalization of risks of febrile neutropenia and its 
complications that enables physicians to tailor the use of CSF 
even more judiciously. With several biosimilar options, the 
price of CSF products has fallen in several countries globally; 
however, prices remain high and unaffordable in many other 
regions. Future research could also further refine de-
escalation opportunities with routine CSF administration.

ASCO believes that cancer clinical trials are vital to inform 

medical decisions and improve cancer care, and that all 
patients should have the opportunity to participate.

PATIENT AND CLINICIAN COMMUNICATION

See the Discussion Points Between Patients and Clinicians 
box. For additional recommendations and strategies to 
optimize patient-clinician communication, see Patient-
Clinician Communication: ASCO Consensus Guideline.77

PATIENT ACCESS CONSIDERATIONS

Several factors can influence a patient’s ability to access and 
use CSFs. Long-acting CSFs, for example, are typically ad-
ministered the day after chemotherapy, which involves a 
return to the treatment facility. For patients in rural areas or

without ready means of transportation, this may be a barrier 
to care. Home administration of a short-acting CSF may be an 
easier option for these patients. Indeed, many patients have 
reported that they can also self-administer this product.

Although short-acting CSFs allow many patients to self-
treat at home, home treatment is not feasible for every-
one. Filgrastim and its biosimilars need to be refrigerated, 
and the patient or their caregivers should be able to un-
derstand and follow the instructions for home treatment. 
Patients who do not have the resources for at-home treat-
ment may be offered a long-acting CSF, as discussed pre-
viously, or clinic- or hospital-based administration of a 
short-acting CSF.

The most appropriate type of CSF (short-acting or long-
acting) will vary by patient circumstances. Patients should

TABLE 2. Recommendations for the Initiation, Duration, Dosing, and Administration of CSFs

Agent Dosing and Administration

Filgrastim, including 
biosimilars

Filgrastim should be started 24-72 hours after the administration of myelotoxic chemotherapy. In the setting of high-dose 
therapy and autologous stem-cell rescue, filgrastim can be started 1-5 days after administration of high-dose therapy. For 
peripheral blood progenitor cell mobilization, filgrastim should be started at least 4 days before the first leukapheresis 
procedure and continued until the last leukapheresis.

In adults, the recommended filgrastim dose is 5 mg/kg once per day for all clinical settings other than peripheral blood stem-
cell mobilization. In the setting of peripheral blood stem-cell mobilization, a dose of 10 mg/kg once per day may be 
preferable. The preferred route of filgrastim administration is subcutaneous.

Pegfilgrastim, including 
biosimilars

Pegfilgrastim 6 mg should be given once per chemotherapy cycle, 24-72 hours after chemotherapy. Pegfilgrastim is also 
available in a timed auto-inject device that delivers 6 mg of pegfilgrastim subcutaneously, 27 hours after it is placed on the 
skin and activated. Pegfilgrastim is not currently indicated for stem-cell mobilization. The 6-mg formulation should not be 
used in infants, children, or small adolescents who weigh <45 kg.

Eflapegrastim-xnst Eflapegrastim-xnst 13.2 mg should be given once per chemotherapy cycle, approximately 24 hours after chemotherapy. The 
route of administration is subcutaneous. Eflapegrastim-xnst is not currently indicated for stem-cell mobilization.

Sargramostim Because sargramostim (GM-CSF) has been licensed specifically for use in mobilization and after transplantation of 
autologous PBPCs, after autologous or allogeneic bone marrow transplantation, and for AML, the manufacturer’s 
instructions for administration are limited to those clinical settings. GM-CSF should be initiated on the day of bone marrow 
infusion, not <24 hours after the last chemotherapy, and 12 hours after the most recent radiotherapy. GM-CSF should be 
continued until an ANC >1.5 3 10 9 /L for 3 consecutive days. The drug should be discontinued early or the dose reduced by 
50% if the ANC increases to > 20 3 10 9 /L. The recommended dose for adults is 250 mg/m 2 once per day.

Abbreviations: ANC, absolute neutrophil count; GM-CSF, granulocyte macrophage colony-stimulating factor; PBPCs, peripheral blood progenitor 
cells.

DISCUSSION POINTS BETWEEN PATIENTS AND 
CLINICIANS

• Why am I a candidate for a WBC growth factor?
• What are the potential benefits? What are the potential 
risks? Are there ways to manage the risks?

• What are the alternatives if I do not want a WBC growth 
factor?

• How do different CSFs vary in terms of factors such as 
cost and ease of use?

• What considerations are important for patients with 
limited access to care, due to factors such as distance 
from the treatment facility or insurance status?
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also be informed about how costs may vary across available 
options.

MULTIPLE CHRONIC CONDITIONS

Creating evidence-based recommendations to inform 

treatment of patients with additional chronic conditions, a 
situation in which the patient may have two or more such 
conditions—referred to as multiple chronic conditions 
(MCC)—is challenging. Patients with MCC are a complex and 
heterogeneous population, making it difficult to account for 
all of the possible permutations to develop specific recom-
mendations for care. In addition, the best available evidence 
for treating index conditions, such as cancer, is often from 

clinical trials whose study selection criteria may exclude 
these patients in order to avoid potential interaction effects 
or confounding of results associated with MCC. As a result, 
the reliability of outcome data from these studies may be 
limited, thereby creating constraints for expert groups to 
make recommendations for care in this heterogeneous pa-
tient population.

As many patients for whom guideline recommendations 
apply present with MCC, any treatment plan needs to take 
into account the complexity and uncertainty created by the 
presence of MCC and highlights the importance of shared 
decision making regarding guideline use and implementa-
tion. Therefore, in consideration of recommended care for 
the target index condition, clinicians should review all other 
chronic conditions present in the patient and take those 
conditions into account when formulating the treatment and 
follow-up plan.

COST IMPLICATIONS

Cost of care has become an important consideration both 
for patients and health systems due to its relationship with 
patient outcomes. Studies have shown that patients who 
experience financial toxicity due to cancer treatment are 
at a higher risk of foregoing or delaying care, not ad-
hering to recommended cancer treatments, decreased 
satisfaction with care, poor quality of life, and potentially 
worse survival. 78 This is even more pronounced in low-
and middle-income regions, where even biosimilar CSFs 
can be unaffordable for many patients paying out-of-
pocket. 79

Health technology assessment, including cost-effectiveness 
analysis, is increasingly used by payers, governments, and 
policymakers to inform coverage decisions for supportive 
care interventions such as CSFs. 80-82 In high-income re-
gions, these assessments can influence whether a given 
agent (eg, originator v biosimilar) is placed on formularies 
or subject to prior authorization, whereas in low- and 
middle-income regions, they may determine whether any 
CSF is available through public health systems at all.

Health technology assessment approaches can vary sub-
stantially between countries, and their outcomes depend 
on local willingness-to-pay thresholds, health care 
budget constraints, and burden-of-disease considerations. 
While cost-effectiveness analysis can promote efficient 
resource allocation, strict application in resource-limited 
settings may unintentionally restrict access if high upfront 
drug costs are weighed more heavily than long-term ben-
efits such as reduced hospitalizations.

Discussion of cost should be an integral part of shared de-
cision making. 83 Clinicians should discuss with patients the 
use of less expensive alternatives when practical and feasible 
for treatment of the patient’s disease, provided there are two 
or more treatment options that are comparable in terms of 
benefits and risks. 83

Patient out-of-pocket costs may vary depending on insur-
ance coverage. Coverage may be provided under either the 
medical or pharmacy benefit, which may have different cost-
sharing arrangements. Patients should be made aware that 
different products may be preferred or covered by their 
specific insurance plan, and that even within the same 
insurance plan, the price may vary between different 
pharmacies or health care contexts (eg, hospital or clinic 
infusion room). When discussing financial issues and con-
cerns, patients should be informed of any financial coun-
seling services available to help navigate this complex and 
heterogeneous landscape. 83

GUIDELINE IMPLEMENTATION

ASCO guidelines are developed for implementation across 
health settings. Each ASCO guideline includes a community 
oncologist member on the panel. The additional role of this 
community oncologist member on the guideline panel is not 
only to assess the suitability of the recommendations for 
implementation in the community setting, but also to 
identify any other barriers to implementation that a reader 
should be aware of. Barriers to implementation include the 
need to increase awareness of the guideline recommenda-
tions among front-line practitioners, as well as survivors of 
cancer and caregivers, and also to provide adequate services 
in the context of limited resources. The guideline recom-
mendations table and accompanying tools (available at 
www.asco.org/supportive-care-guidelines) were designed 
to facilitate implementation of recommendations. This 
guideline will be distributed widely. ASCO guidelines are 
posted on the ASCO website and most often published in the 
Journal of Clinical Oncology.

ADDITIONAL RESOURCES

For current information, including selected updates, supple-
ments, and clinical tools and resources, visit www.asco.org/ 
supportive-care-guidelines. The Data Supplement for this
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guideline includes additional evidence tables and systematic 
review search details. Guideline recommendations and algo-
rithms are also available in the free ASCO Guidelines app 
(available for download in the Apple App Store and Google Play 
Store). Listen to key recommendations and insights from panel 
members on the ASCO Guidelines podcast. The Methodology 
Manual (available at www.asco.org/guideline-methodology) 
provides additional information about the methods used to 
develop this guideline. Patient information is available at 
www.cancer.org.

ASCO welcomes your comments on this guideline, including 
implementation challenges, new evidence, and how this 
guideline impacts you. To provide feedback, contact us at 
guidelines@asco.org. Comments may be incorporated into a 
future guideline update. To submit new evidence or suggest a 
topic for guideline development, complete the form available 
at www.asco.org/guidelines.

INCLUSIVE LANGUAGE

ASCO is committed to promoting the health and well-being 
of all patients. ASCO guidelines are intended to apply to, and 
be discussed clearly and compassionately with, all patients. 
For this reason, guideline authors use appropriately

inclusive language. In instances in which the guideline draws 
upon data based on research in a specified population (eg, 
studies regarding women with ovarian cancer), the guideline 
authors describe the characteristics and results of the 
research as reported.
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APPENDIX 1. GUIDELINE DISCLAIMER
The Clinical Practice Guidelines and other guidance published herein are provided by 
ASCO to assist clinicians in clinical decision making. The information herein should 
not be relied upon as being complete or accurate, nor should it be considered as 
inclusive of all proper treatments or methods of care or as a statement of the 
standard of care. With the rapid development of scientific knowledge, new evidence 
may emerge between the time information is developed and when it is published or 
read. The information is not continually updated and may not reflect the most recent 
evidence. The information addresses only the topics specifically identified therein and 
is not applicable to other interventions, diseases, or stages of diseases. This in-
formation does not mandate any particular course of medical care. Further, the 
information is not intended to substitute for the independent professional judgment 
of the treating clinician, as the information does not account for individual variation 
among patients. Recommendations specify the level of confidence that the rec-
ommendation reflects the net effect of a given course of action. The use of words like 
“must,” “must not,” “should,” and “should not” indicates that a course of action is 
recommended or not recommended for either most or many patients, but there is 
latitude for the treating physician to select other courses of action in individual cases. 
In all cases, the selected course of action should be considered by the treating 
clinician in the context of treating the individual patient. Use of the information is 
voluntary. ASCO does not endorse third party drugs, devices, services, or therapies

used to diagnose, treat, monitor, manage, or alleviate health conditions. Any use of a 
brand or trade name is for identification purposes only. ASCO provides this infor-
mation on an “as is” basis and makes no warranty, express or implied, regarding the 
information. ASCO specifically disclaims any warranties of merchantability or fitness 
for a particular use or purpose. ASCO assumes no responsibility for any injury or 
damage to persons or property arising out of or related to any use of this information, 
or for any errors or omissions.

APPENDIX 2. GUIDELINE AND CONFLICTS OF INTEREST
The Expert Panel was assembled in accordance with ASCO’s Conflict of Interest 
Policy Implementation for Clinical Practice Guidelines (“Policy,” found at http:// 
www.asco.org/guideline-methodology). All members of the Expert Panel completed 
ASCO’s disclosure form, which requires disclosure of financial and other interests, 
including relationships with commercial entities that are reasonably likely to ex-
perience direct regulatory or commercial impact as a result of promulgation of the 
guideline. Categories for disclosure include employment; leadership; stock or other 
ownership; honoraria, consulting or advisory role; speaker’s bureau; research funding; 
patents, royalties, other intellectual property; expert testimony; travel, accommo-
dations, expenses; and other relationships. In accordance with the Policy, the majority 
of the members of the Expert Panel did not disclose any relationships constituting a 
conflict under the Policy.

TABLE A1. WBC Growth Factors Guideline Update Expert Panel Membership

Name Affiliation Role or Area of Expertise

Bishal Gyawali, MD, PhD, FASCO Queen’s University, Kingston, ON, Canada Medical oncology, public health sciences

Tessa Cigler, MD, MPH Weill Cornell Medicine, New York, NY Medical oncology

Jana K. Dickter, MD City of Hope, Duarte, CA Infectious disease

Amar H. Kelkar, MD, MPH Dana Farber Cancer Institute, Harvard Medical School, Boston, MA Hematology, hematopoietic stem-cell 
transplantation

Kevin B. Knopf, MD, MPH Highland Hospital, Alameda Health System, Oakland, CA Medical oncology, community oncology

Bernardo L. Rapoport, MD The Medical Oncology Centre of Rosebank, Johannesburg, Department 
of Immunology, Faculty of Health Sciences, University of Pretoria, 
Pretoria, South Africa

Medical oncology

Logan Roof, MD, MS The Ohio State University Wexner Medical Center, Columbus, OH Medical oncology

Sally Schott Patient Advocate, Medford, OR Advocacy

Madhav R. Seshadri, MD University of California San Francisco, San Francisco, CA Hematology, hematopoietic stem-cell 
transplantation

Ramila Shilpakar, MD, DM Bir Hospital, National Academy of Medical Sciences, Kathmandu, Nepal Medical oncology

Thomas J. Smith, MD, FASCO Johns Hopkins Sidney Kimmel Comprehensive Cancer Center, Balti-
more, MD

Medical oncology

Dario Trapani, MD University of Milan, European Institute of Oncology, Milan, Italy Medical oncology

Amy B. Woodard, PharmD Moffitt Cancer Center, Tampa, FL Pharmacy

Kari Bohlke, ScD ASCO, Alexandria, VA ASCO Practice Guideline Staff (Health 
Research Methods)
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TABLE A2. Recommendation Rating Definitions

Term Definition

Quality of evidence

High We are very confident that the true effect lies close to that of the estimate of the effect

Moderate We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a 
possibility that it is substantially different

Low Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

Strength of recommendation

Strong In recommendations for an intervention, the desirable effects of an intervention outweigh its undesirable effects
In recommendations against an intervention, the undesirable effects of an intervention outweigh its desirable effects 
All or almost all informed people would make the recommended choice for or against an intervention

Conditional/Weak In recommendations for an intervention, the desirable effects probably outweigh the undesirable effects, but appreciable 
uncertainty exists

In recommendations against an intervention, the undesirable effects probably outweigh the desirable effects, but appreciable 
uncertainty exists

Most informed people would choose the recommended course of action, but a substantial number would not

NOTE. Sch¨ unemann H, Bro ˙ zek J, Guyatt G, et al: GRADE handbook for grading quality of evidence and strength of recommendations. 2013. https:// 
gdt.gradepro.org/app/handbook/handbook.html.
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