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ABSTRACT
our aim was to identify national consensus criteria for the manage-
ment of children with chemotherapy-induced febrile neutropenia 
(fN), for evidence-based step-down treatment approaches for patients 
classified at low risk of severe infection. in 2018, a five-section, 
38-item survey was e-mailed to all pediatric hematology and oncology 
units in france (n = 30). the five sections contained statements on 
possible consensus criteria for the (i) definition of fN, (ii) initial man-
agement of children with fN, (iii) conditions required for initiating 
step-down therapy in low-risk patients, (iv) management strategy for 
low-risk patients, and (v) antibiotic treatment on discharge. Consensus 
was defined by respondents’ combined answers (somewhat agree 
and strongly agree) at 75% or more. Sixty-five physicians (participation 
rate: 58%), all specialists in pediatric onco-hematology, from 18 cen-
ters completed the questionnaire. A consensus was reached on 22 
of the 38 statements, including the definition of fN, the criteria for 
step-down therapy in low-risk children, and the initial care of these 
patients. there was no consensus on the type and duration of anti-
biotic therapy on discharge. in conclusion, a consensus has been 
reached on the criteria for initiating evidence-based step-down treat-
ment of children with fN and a low risk of severe infection but not 
for the step-down antimicrobial regimen.

Introduction

Each year, childhood cancer affects almost 300,000 children worldwide and between 
1700 and 1800 children under the age of 15 in France.1,2 Episodes of febrile neutropenia 
(FN) are common complications in children receiving chemotherapy; the frequency of 
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occurrence depends on the type of chemotherapy and the treatment phase.3,4 In 
high-resource countries, the systematic provision of rapid intravenous antibiotic therapy 
to patients with FN has generally reduced the infection-related mortality rate to below 
1%;5 however, this rate can be as high as 4% seven days after a bloodstream infection.6 
However, only 10–29% of FN episodes are associated with a severe infection.7 Hence, 
some healthcare centers offer a lower-intensity care regimen to patients considered to 
have a low risk of severe infection. This strategy is sometimes subjective (i.e. based on 
local criteria or personal preferences) and differs from one center to another.8,9

In 2017, the International Pediatric Fever and Neutropenia Guideline Panel recom-
mended that a clinical decision rule (CDR) should be used to determine whether or 
not a patient is at low risk of severe infection.10 However, none of the rules published 
in international guidelines are sufficiently reproducible or effective.11 A new, 
high-performance CDR for identifying patients at low risk of severe infection has 
been built and validated in a nationwide, multicenter study.12 An ongoing impact 
analysis trial is assessing the CDR’s impact on patient care (quality of life, length of 
hospital stay, and costs.) (NCT04938206). The successful implementation of this study 
required the development of harmonized definitions and practices at all the investi-
gating centers.

The objective of the present nationwide survey in France was to identify points of 
consensus in the definitions and management of FN, so that the above-mentioned 
step-down therapeutic approach could be implemented in a standardized way.

Methods

Between August and September 2018, a survey questionnaire was e-mailed to all French 
pediatric oncology and hematology units (n = 30) including those that agreed to par-
ticipate in the forthcoming CDR impact study (n = 21) (NCT04938206).

The questionnaire was divided into five sections (see Supplementary Table S1): (i) 
the definition of FN, (ii) the initial management of a child with FN, (iii) the condi-
tions required for step-down therapy in patients classified as low-risk, (iv) the man-
agement strategy for low-risk patients, and (v) antibiotic treatment on discharge. The 
survey questionnaire’s items were based on the most commonly used definitions and 
on the criteria for step-down treatment mentioned in the literature.13–16 The ques-
tionnaire was reviewed and validated by local specialists. The response to each item 
was based on a four-point Likert scale, corresponding to “strongly agree”, “somewhat 
agree”, “somewhat disagree”, and “strongly disagree”. A “no opinion” answer was avail-
able. The questionnaire also contained a free text box for comments.

The questionnaire was sent out as an Excel® file (Microsoft Corporation, Portland, 
OR) on August 8, 2018. Two reminders were sent out over the following three weeks 
to get a maximum of answers, and data collection closed on September 15, 2018. All 
answers were anonymous, and the respondents e-mailed the completed Excel® file to 
the survey’s initiators. A descriptive analysis of the answers was performed using 
Microsoft Excel®. Responses were expressed as a percentage, rounded to the nearest 
integer. As with Delphi-type studies, a consensus was defined as 75% or more of 
“strongly agree” and “somewhat agree” answers.17 In line with the French legislation 
on studies of routine clinical practice, the study was approved by a committee (at the 
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French National Society for Pediatric Cancer (Paris, France)) with specific competency 
for research not requiring authorization by an institutional review board.

Results

Sixty-five specialist physicians (58%) from 18 different centers (two pediatric units 
dedicated to solid tumors, two pediatric units dedicated to blood cancers, and 14 
pediatric onco-hematology units) replied to the survey.

A consensus was reached on 22 of the 38 suggested items (58%). The level of 
consensus was most notable for the definition of FN: a temperature ≥ 38.5 °C recorded 
at least once (98% agreement) or ≥ 38 °C recorded twice at least 1 h apart (85% agree-
ment), and a threshold absolute neutrophil count < 500/mm3 (98% agreement). The 
experts also agreed that the initial patient management must be initially managed in 
hospital for at least 48 h (95% agreement). They agreed that the initial antibiotic 
treatment is chosen locally, according to the department’s procedure (86% agreement), 
the antibiotic monotherapy is possible in patients with no criteria for clinical severity 
(89% agreement) and the department must monitor microbial resistance closely and 
inform the clinicians on a regular basis (97% agreement). The underlying conditions 
required for step-down therapy for low-risk patients, and the parameters of the 
step-down treatment strategy (Table 1).

Table 1. necessary underlying conditions to provide step-down therapy for patients classified at 
low risk of severe infection and criteria for outpatient management.
Proposals consensus

Necessary underlying conditions
risk stratification should reduce the intensity and/or duration of antimicrobial therapy 98%
the patient must be classified as low risk by the clinical decision rule 89%
the patient must be at least one year old 89%
the patient must not have adverse socio-economic factors that might compromise 

understanding, adherence or access to care
89%

the patient must not have any other medical conditions requiring hospital care 83%
the patient must not be undergoing chemotherapy 69%
the patient’s clinical status must be good 98%
the patient must not have a severe infection that requires intravenous drug therapy in 

hospital (e.g. aspergillosis, severe pneumonia, a positive blood culture, etc.)
98%

Criteria for outpatient management
A low-risk patient can be discharged from hospital after 48-72 h if:
- the patient shows signs of exiting aplasia (neutrophil count ≥ 100/mm3) 92%
- the patient has been afebrile for at least 48 h 98%
- the patient remains feverish but the body temperature is falling 17%
- follow-up every 48 h is scheduled* 94%
- initial tests reveal the presence of a respiratory tract virus 74%
- initial tests indicate low levels of inflammatory markers 83%
The parameters for treatment on discharge are:
- the prescription of an oral or intravenous antibiotic for all low-risk patients 83%
- treatment for 5 to 7 days 54%
- treatment until the patient has been afebrile for 48 h 42%
- an undefined, shortened treatment regimen, the duration of which is left to the clinician’s 

discretion
63%

Hospital readmission for adjustment of the patient’s treatment is necessary if:
- the patient’s clinical status deteriorates 100%
- the patient experiences an adverse event with oral antibiotic treatment 74%
- a post-discharge blood culture is positive 97%

*Home hospitalization, day hospital, outpatient consultation, or phone follow-up.
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The implementation of algorithms for assessing the infectious risk (depending on 
the type of cancer, i.e. a hematologic cancer or a solid tumor, and the characteristics 
of the various subtypes),3,10 was approved by 76% of the respondents overall and 100% 
of those working in a unit dedicated solely to hematologic cancer or to solid tumors.

With regard the parameters of outpatient treatments, our survey did not identify a 
consensus on a single type of post-discharge antibiotic regimen (Table 1); none of the 
regimens achieved the required consensus level of 75% (Figure 1). Depending on the 
antibiotic suggested for the post-discharge step-down regimen, between 17 and 31% 
of participants did not answer the item on step-down antibiotic treatment in patients 
at low risk of severe infection.

Discussion

The present survey highlighted a strong degree of consensus among study participants 
specialist in pediatric oncology and hematology in France with regard to the manage-
ment of chemotherapy-induced FN in children. The definition of FN, which previously 
had varied from one center to another,15 was now consensual and consistent with 
those found in the literature.13,14 A consensus was also achieved on the criteria for 
initiating step-down therapy in children classified as being at a low risk of severe 
infection. However, the experts did not achieve a consensus on the type of antibiotic(s) 
to be used in the post-discharge step-down therapy.

We believe that the survey’s results are important. Firstly, they illustrate the 
national-level convergence in practices, definitions and criteria for initiating a step-down 
therapeutic strategy. Secondly, the results showed that it was possible to implement 

Figure 1. outpatient antibiotic treatment in children with Fn and a low risk of severe infection.
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the CDR impact analysis trial in the investigating centers. The lack of a consensus on 
the antibiotic strategy is not a real limitation; it might reflect variations in bacterial 
profiles from one center to another and/or differences in knowledge of infectious 
diseases among oncologists. Despite the specialists’ significant experience in the man-
agement of FN episodes in their units, a lower level of expertise in infectious diseases 
and antimicrobial treatments might explain the high proportion of “no opinion” answers 
for the corresponding survey questionnaire item (from 17 to 31%, depending on the 
antibiotic(s) suggested for the post-discharge step-down regimen).

The survey’s results underlined differences not only between centers but also 
between members of the same medical team. These differences might have been due 
to a lack of standardization in the management of FN in children, which in turn 
resulted from the heterogeneity of the literature data on this subject. According to 
the international guidelines on the management of FN in children, a CDR should be 
used to determine the risk of infection in this context.10 The lack of a validated CDR 
in high-resource countries until recently has led to variations in practice from one 
center to another.9,15,18–20 The step-down therapy for patients considered to have a 
low risk of severe infection was therefore suggested and implemented in various ways 
and typically depended on the clinician’s experience only.

The present study had a number of strengths, including its simple methodology and 
its focus on the concrete concerns of clinicians managing children with FN.16 A reply 
was obtained from 86% of the centers having agreed to participate in the impact study. 
The participation rate was relatively high (58%), given the type of study (an e-mailed 
survey) and the short data collection period during the summer. This relatively high 
response rate probably reflects the level of interest in the evidence-based management 
of low-risk patients among specialists in pediatric onco-hematology. The use of a 
four-level Likert scale was a simple tool that allowed respondents to give their opinion 
on each item in a clear, flexible manner. The optional free text comments highlighted 
the issues with which onco-hematology specialists were not comfortable. In fact, com-
ments were rare except with regard to the details of the step-down therapy. The “no 
opinion” answer was possible but rarely used, mainly for the choice of the antimicrobial 
step-down strategy. The lack of a “no antibiotic needed” proposition may have resulted 
in a “no opinion” answer. However, none of the participants suggested a no antibiotic 
strategy in the comments. We did not survey specialists in pediatric infectious diseases 
because, at the time of this survey, these physicians were not working on a routine 
basis in pediatric onco-hematology units. As mentioned above, the combination of a 
lack of expertise in infectious diseases, a low degree of microbiological documentation,21 
and a variety of local practices might account for the lack of consensus on a step-down 
therapy for low-risk patients. The lack of consensus probably also reflects the range 
of initial antimicrobial treatments administered to children admitted with FN.15 A 
multicenter analysis of the microbiological data and the antimicrobial susceptibility of 
the identified pathogens might lead to a consensus if there are no major, center-specific 
differences in bacterial populations and antimicrobial resistance profiles.

This lack of consensus on a single type of post-discharge therapy also reflects the broad 
range of step-down approaches described in the literature.12,22–27 One could therefore con-
sider several types of step-down therapeutic approach, depending on the clinician’s pref-
erence: discontinuing the antibiotic with inpatient monitoring; being discharged to home 
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with a course of daily intravenous antibiotics; or oral antibiotic monotherapy or combination 
therapy with scheduled outpatient follow-up. However, oral combination therapy is likely 
to be infrequent because monotherapy is recommended in the guidelines on the initial 
management of FN in children with no signs of sepsis.10,28 Moreover, children classified 
as having a low risk of severe infection are, by definition, unlikely to experience an invasive 
infection by Enterobacteriaceae species such as Pseudomonas aeruginosa.

In conclusion, our survey enabled us to identify a number of prerequisites for 
harmonizing the definition of FN and the consensus criteria for initiating step-down 
therapeutic strategies in children with FN and a low risk of severe infection. The lack 
of consensus on the type of antibiotic(s) to be used in the post-discharge step-down 
regimen means that this treatment is left to the attending clinician’s discretion.
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