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Abstract

The management of febrile neutropenia (FN) in pediatrics is evolving. Our objective was to describe current prac-
tices for the care of patients with FN in pediatric oncology centers in Latin America and identify areas for practice
improvement. We used an online survey to enroll eligible healthcare providers who treat children with cancer in Latin
America. The survey addressed respondents’ characteristics, the environment of care, and FN care practices, includ-
ing risk assessment, criteria for hospitalization, initial management of FN, evaluation, antibiotic administration, and
discharge. From 220 surveys sent, we received 109 responses and selected 108 from 19 countries for analysis. Most
(94%) respondents were working in specialized oncology centers, oncology units within a pediatric or general care
hospital. The cohort included oncologists (42%) and infectious diseases physicians (30%). Most (67%) respondents had
available guidelines; they used a risk-stratification scoring system (73%) for severe infection; and their guidelines had
locally adapted risk stratification (34%) or published risk stratification (51%). The respondents used diverse FN defini-
tions and concepts, including fever definitions, temperature-obtaining methods, neutropenia values for assigning risk,
empiric antimicrobials administration, and length of hospitalization. Overall, we detected common practices aligning
with standard published recommendations, as well as care variability. These findings can guide further evaluations of
care resources and practices to prioritize interventions, and professional networks can be used for FN discussions and
consensus in Latin America.

Keywords Febrile neutropenia - Risk stratification - Latin America - Children - Infection - Guidelines - Cancer

Introduction

Prior presentations

Presented as a poster presentation at 17th St. Jude/PIDS
Pediatric Infectious Diseases Research Conference, Memphis,
TN, March 9-10, 2018.

Febrile neutropenia (FN) is a frequent event during chemo-
therapy for cancer [1]. A standard practice recommended
by guidelines and experts in treating children with cancer
considers FN of infectious etiology. As such, an expedited
work-up to identify the etiology of the infectious agent and
the administration of antimicrobials until the results are
available, are part of the care [2]. For the past 4 decades,
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this procedure has decreased morbidity and mortality in
patients with cancer [3, 4]. Our aim was to describe health-
care practices for the clinical management of FN induced
by chemotherapy in pediatric oncology patients in Latin
America to inform our efforts in addressing the needs iden-
tified in this survey.
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Methods
Study design

We conducted a multinational, anonymous, cross-sec-
tional, and descriptive survey approved by the St. Jude
Children’s Research Hospital (St. Jude) Institutional
Review Board. The survey met the criteria of minimal
risk and was administered from mid-September to the end
of December 2017. An e-mail questionnaire was sent to
all identified potential participants.

Settings and participants

We targeted physicians who completed their pediatric
training and were working in general or pediatric hospi-
tals throughout Latin America, including Mexico, Cen-
tral and South America, and Spanish-speaking Caribbean
countries. Eligible participants were physicians; most were
pediatricians, several of whom had subspecialty training
(oncologists or infectious diseases consultants) and pro-
vided direct healthcare to children with cancer at the time
of the survey. These participants were recruited mainly
from three sources: One source was the Prevencionistas
e Infectdlogos para Cancer Pediatrico en América Latina
(PRINCIPAL) network, which joins healthcare providers
involved in infection care and prevention in children with
cancer at their institutions in Latin America. Members
of the PRINCIPAL network aim to collaborate to better
understand infection care and prevention in children with
cancer in their region and find solutions to identified gaps
in care to improve outcomes of cancer treatment. The
second source was contacts of St. Jude Global, which is
composed of a network of oncologists and pediatricians
collaborating with St. Jude to improve rates of survival of
children with cancer worldwide [https://www.stjude.org/
global.html]. The third source was members of the Socie-
dad Latinoamericana de Infectologia Pediatrica (SLIPE).
Candidates from these three sources, using a snowball-
sampling technique, were encouraged to provide the names
of qualified potential candidates or to pass survey infor-
mation to potentially interested participants. Participant
eligibility was determined if the volunteer met the follow-
ing criteria: (1) the participant works in a unit or facil-
ity that provides pediatric cancer care; (2) the participant
provides direct clinical care to patients with FN; and (3)
the participant has read the informed consent and agrees
to complete the survey. Eligible participants were asked
to answer questions under the assumption that all patients
were actively receiving treatment for cancer and were
clinically stable. Cancer was any malignant disease that
required focused oncologic care appropriate for the type of
malignancy; clinical stable was defined as not requiring a
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critical care support; and infectious diseases were diseases
attributable to infections clinically and/or microbiologi-
cally documented.

Survey

Our survey, which was adapted from a previously published
survey [5], was prepared in Spanish and had 58 questions
organized into five sections addressing risk-group stratifica-
tion (2 questions), routine clinical management of FN (37
questions), management modification (1 question), use of
guidelines (7 questions), and respondent demographic infor-
mation (11 questions). Most (81%) questions were multiple-
choice selections, yes/no answers, or Likert scale rating. The
rest of the questions required ranking the answers, selecting
all those that apply, and free texts. Before distribution, the
survey tool was reviewed by six Spanish-speaking physi-
cians, who were oncologists, infectious diseases specialists,
or pediatricians. The tool was modified based on their feed-
back. The final version of the survey could be completed in
less than 20 min. The survey was distributed electronically
and hosted on the Epi Info™ Web Survey platform.

Statistical analyses

All analyses were performed using SAS software [version
9.4]. Descriptive statistics of the data were summarized
accordingly.

Results

Response rates and characteristics of respondents
and their hospitals

In 2.5 months, we sent 220 surveys and received 109
responses (49.54%) (Fig. 1). One respondent did not
treat children with cancer and did not fulfill our inclu-
sion criteria. Therefore, for the analysis, we included 108

e 220 contacts
e 19 countries

Sent

¢ 109 respondents

Received ¢ All 19 countries

¢ 108 surveys
e 19 countries

Analyzed

Fig.1 Flow chart of study procedures
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respondents. Respondents were from 19 Latin American
countries (Table 1 and Fig. 2), and 45% of those were from
South America. The most represented country was Mexico
(n=26), followed by Argentina (n=11), Colombia (n=9),
Paraguay (n=9), and Guatemala (n=_8). Most respondents
were 31-40 years old (48%). Thirty-six (33.33%) respond-
ents worked in cancer units located within general hospitals;
51 (47.22%) worked in cancer units within pediatric hos-
pitals; and 15 (13.89%) worked in independent oncology
units. Seventy (64.81%) participants worked in a national or
regional reference unit. Among the respondents, 26 (24%)
worked in a hospital with a bone marrow transplantation
unit. Respondents’ institutions had 5-1000 new cancer diag-
noses per year, with a mean of 139 cases, a median of 80,
and a mode of 50. Practice-years of respondents ranged from
0 to 31, with a mean of 8, a median of 5, and a mode of 3.
Other respondent characteristics are shown in Table 1.

Table 1 Demographics of survey respondents

Trait No. (%), N=108
Sex

Female 77 (71)
Age (years)”

20-30 6 (6)

31-40 52 (48)

>40 49 (46)

Region of origin

Central America and the Caribbean 33 (30)
Mexico 26 (24)
South America 49 (45)
HCW category
Infectious diseases physician 32 (30)
Oncologist 46 (42)
Pediatrician 18 (16)
Resident 4 (4)
Other 8 (8)
Clinical area of work
Inpatient 105 (97)
Emergency 67 (63)
Outpatient 76 (71)
Type of healthcare facility
Specialized oncology center 15 (14)
Oncology unit within a pediatric hospital 51 (47)
Oncology unit within a general hospital 36 (33)

Other 6 (6)
Other traits (median, range)

No. years in PHO practice 5(0-31)
Time providing PHO care (%) 70 (10-100)
No. new cancer diagnoses per year 80 (5-1000)

“Total does not sum to 108 (100%) due to item nonresponse

Abbreviations: HWC, healthcare worker, No., number; PHO, pediat-
ric hematology-oncology

Fig.2 Map showing the number of respondents and Latin American
countries represented

Febrile neutropenia guidelines and their use

Among the respondents who answered the survey ques-
tions about the FN guidelines, those from oncology units
operating within a general hospital had access to FN
guidelines more often (83%) compared to those from spe-
cialized oncology centers (60%) and from oncology units
within a pediatric hospital (65%). When asked about using
a risk stratification system, over two-thirds (69-79%) of
the respondents of all these types of centers acknowledged
using a type of risk stratification in a FN episode. The risk-
stratification systems used were either published, such as the
Santolaya et al. [6] (n=21, 27%) or the SLIPE [7] (n=20,
25%) schema, or were built locally (n=27, 34%). Eleven
(15%) respondents used other guidelines. The respondents
perceived that FN guidelines were used by the treating
physicians (oncologists and hematologists, 88% agreed or
strongly agreed; and by the emergency department physi-
cians, 73% agreed or strongly agreed). When asked about
the percentage of patients at high risk of FN that are treated
per the guidelines, 61 (58.10%) respondents answered that
most or all (76%—100%) of the patients are treated following
the guidelines. However, for those patients with low risk of
FN, fewer respondents (n=45, 42.45%) followed guideline
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recommendations to treat most or all (76-100%) of their
patients (Fig. 3). When asked about specific laboratory
studies done routinely as initial management of FN, most
respondents did blood cultures, including in those patients
with a catheter (from a peripheral vein and from the cath-
eter; n=98, 94%) and in those without a catheter (two blood
cultures from different venipunctures; n="71, 73%). Also, a
high percentage performed a C-reactive protein test (n=98,
91.59%), urinalysis (n =88, 84.62%), and urine culture
(n=75,72.12%). Chest X-rays were done for more than half
of the patients (n=57, 54.81%) (Table 2). Most respondents
indicated that they did not routinely perform the following
studies: B-d-glucan testing (n= 102, 100%), galactomannan

Patients at low risk of febrile neutropenia
(n=106)

15%

45
43%

m<25% = 26-50% 51-75% = 76-100% Not reported

Patients at high risk of febrile neutropenia
(n=105)
4
18 4% 7
17% 7%

15
14%
61 .

58%

m<25% = 26-50% 51-75% = 76-100% Not reported

Fig.3 Pie charts showing the perception of healthcare providers’
adherence to institutional febrile neutropenia guidelines when treating
A patients at low risk of FN (n=106) or B those with high risk of FN
(n=105)
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testing (n=99, 97.06%), nasal swab for respiratory viral
studies (n=88, 85,44%), fungal culture (n=73, 70.19%),
and procalcitonin level (n=62,59.62%).

Fever and neutropenia definitions

Most (94%) respondents used axillary temperature to deter-
mine the presence of fever. According to the survey, fever
definition in FN varied: 39 (36%) respondents considered
fever if the temperature exceeded 38.3 °C or two temper-
ature measurements were greater than 38 °C at 1 h apart
in a 24-h period; 35 (32%) respondents considered fever
when the temperature was greater than 38 °C; and 34 (31%)
respondents were split and considered fever if the tempera-
ture was either greater than 38.3 °C or greater than 38.5 °C.
The definition of neutropenia also varied, but for patients
at low risk of FN, 68 (64%) respondents considered neu-
tropenia to be an absolute neutrophil count (ANC) <500/
pL, or ANC 500-1000/pL and anticipated to decline due to
recent chemotherapy; 15 (14%) of the respondents consid-
ered neutropenia if the ANC was < 1500/pL and 23 (21%)
respondents considered neutropenia if the ANC was <1000/
pL. For patients at high risk of EN, 70 (67%) of the respond-
ents had similar answers as they did for those at low risk; 8
(7%) of the respondents considered neutropenia if the ANC
was < 1500/pL and 27 (25%) of the respondents considered
neutropenia if the ANC was below 1000.

Inpatient management

According to our findings, more than one-third of our
respondents used a higher than accepted ANC level to trig-
ger a clinical decision. Respondents treated patients with FN
as inpatients in 56% of low-risk cases and in 98% of high-
risk cases (Table 2). The treatment for patients at low risk
of FN was intravenously (IV) administered antibiotic mono-
therapy, which was given by 53% of respondents; ceftriax-
one was the most frequently used drug (34%). In patients at
high risk of FN, double-drug antibiotics administered IV
were given by more than half of the respondents; the top
selections included a combination of amikacin and primarily
ceftazidime (n=32, 30%), piperacillin/tazobactam (n=27,
25%), or cefepime (n =26, 24%).

Discharge criteria

Subtle differences were seen in discharge criteria for patients
at low vs. high risk of FN. For low-risk cases, 56% of
respondents preferred that the patient was afebrile for more
than 48 h; 60% preferred that blood cultures were nega-
tive for more than 72 h; and 55% preferred 72-h inpatient
monitoring before discharge. For high-risk cases, 57% of
respondents required that patients be afebrile for more than
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Table 2 Current clinical
practices during initial

No. (%)", N=107

assessment of febrile pediatric
oncology patients

Diagnosis
Blood cultures

Patients with catheter (1 from catheter and 1 venipuncture)
Patients without a catheter (2 from different venipunctures)

Chest radiograph

Urinalysis

Urine culture

Nasal swab

C-reactive protein
Treatment

Low-risk inpatient

Low-risk ambulatory

High-risk inpatient

High-risk ambulatory

98 (94)
71 (73)
57 (55)
88 (84)
75 (72)
14 (14)
98 (91)

60 (56)
47 (44)
104 (98)
2(2)

Empiric treatment for low risk of infection

Monotherapy (PO)
Monotherapy (IV)
Double therapy (PO)
Double therapy (IV)

14 (13)
57 (53)
303

33 (31)

Empiric treatment for high risk of infection

Monotherapy (PO)
Monotherapy (IV)
Double therapy (PO)
Double therapy (IV)
Triple therapy (IV)

1(1)
28 (26)
3(3)
69 (64)
6 (6)

Drugs used to treat low risk of infection (oral)f

Amoxicillin/clavulanate
Quinolones
Cefixime

38 (35)
20 (18)
17 (16)

Drugs used to treat low risk of infection awvy’

Ceftriaxone
Cefepime
Ceftriaxone + amikacin

37 (34)
29 (27)
17 (16)

Drugs used to treat high risk of infection (IV)"

Ceftazidime + amikacin

Piperacillin/tazobactam + amikacin

Cefepime + amikacin

32 (30)
27 (25)
26 (24)

“Totals may not sum to 100% due to item nonresponse

TOnly the three most frequently used drugs are noted

Abbreviations: [V, intravenous; PO, by mouth

72 h; 67% required negative blood cultures for 72 h; and
67% required inpatient monitoring for 72 h before discharge
(Table 3). An ANC>500/pL and rising was a criterion for
discharge in 74% of patients at low risk of FN and in 81% at
high risk of FN (Table 3).

The use of oral antimicrobials in discharged patients at
low risk of FN was similar, whether they had ANC < 500/
pL (52%) or ANC < 1000/pL (56%). However, for patients
at high risk of FN, IV antibiotics were preferred in 60%

of cases with ANC <500/pL, and oral antibiotics were
preferred in 48% with ANC < 1000/pL (Table 3).

Use of antifungals
When an invasive fungal infection is suspected, 80 (75.47%)
respondents indicated that they routinely perform computed

tomography (CT) scan of the abdomen; 95 (89.62%) rou-
tinely perform CT scan of the thorax; 98 (90.74%) analyze
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Table 3 Preferred inpatient and antibiotic discharge criteria for pedi-
atric oncology patients admitted with febrile neutropenia

Discharge criteria Low risk, No. (%) " High risk, No. (%) *

Duration of afebrile

24 h 16 (15) 4(4)

48 h 61 (56) 34 (31)

72h 30 (28) 62 (57)

Other 1(1) 8(7)
Blood cultures negative for

24 h 10 (9) 1(1)

48 h 29 (27) 21 (20)

72h 64 (60) 70 (67)

Other 4(4) 12 (12)
Duration inpatient monitoring

24 h 7(7) 0(0)

48 h 36 (34) 8 (8)

72h 58 (55) 69 (67)

Other 5(5) 26 (25)
Neutrophil count

> 100 2(2) 1(1)

> 100 and rising 17 (16) 8 (8)

> 500 and rising 80 (74) 86 (81)

Other 8 (8) 11 (10)
ANC <500/pL

Oral antibiotics 56 (52) 32 (30)

Intravenous antibiotics 34 (32) 64 (60)

No antibiotics 17 (16) 10 (9)
ANC < 1000/pL

Oral antibiotics 60 (56) 51 (48)

Intravenous antibiotics 5 (5) 31 (29)

No antibiotics 42 (39) 25 (23)

“Totals may not sum to 100% due to item nonresponse

Abbreviation: ANC, absolute neutrophil count

fungal cultures; 76 (70.37%) assess serum galactoman-
nan; and 79 (73.83%) perform a CT scan of the paranasal
sinuses. Respondents indicated the use of empirical anti-
fungal therapy in patients with FN, at high risk for infection
more frequently and sooner than in those at low risk who
persist febrile beyond 72 h on broad-spectrum antimicrobials
(n=38, 35.19% vs. n=29, 27.10%) (Table 4). The preferred
antifungal for empiric therapy was fluconazole in patients
who were low risk for invasive fungal infection (62.96%) and
amphotericin B deoxycholate (42.59%) or amphotericin B
lipid formulations (26.85%) in those who were at high risk
for invasive fungal infection (Table 4).

Discussion

A better understanding of healthcare practices during the
treatment of children with cancer and FN can identify areas
that require more studies and guide efforts for potential inter-
ventions. This is the first report of FN practices in pediat-
ric oncology in Latin America that informs the result of an
online survey of physicians. Participants represented most
Latin American countries, and they provided input about
healthcare practices when managing FN in pediatric oncol-
ogy patients. The survey highlights concepts used for patient
care practices corresponding to risk categorization, decision
point practices, and use of guidelines. These respondents
represent the staff members of pediatric cancer units caring
for these types of complications in Latin American hospitals,
and they are mainly oncologists, infectious diseases physi-
cians, and pediatricians. FN guidelines can guide the man-
agement of a patient with cancer and suspected infection. As
expected, practices varied and aligned with local healthcare
resources and the state of development, which differs across

Table 4 Empiric treatment for
fungal infection based on risk

Low risk, No. (%) High risk, No. (%)

Time from FN to start of empiric antifungal

therapy
24h
48 h
72h
>96h
Preferred antifungal drug
Amphotericin B deoxycholate

Amphotericin B lipid formulations

Echinocandin
Fluconazole
Voriconazole
Other

(n=107) (n=108)
3 (2.80%) 13 (12.04%)
5 (4.67%) 17 (15.74%)
29 (27.10%) 38 (35.19%)
70 (65.42%) 40 (37.04%)
(n=122) (n=126)

28 (25.93%) 46 (42.59%)
10 (9.26%) 29 (26.85%)
8 (7.41%) 16 (14.81%)
68 (62.96%) 21 (19.44%)
5 (4.63%) 13 (12.04%)
3 (2.78%) 1 (0.93%)

*Totals may not sum to 100% due to item nonresponse

Abbreviation: FN, febrile neutropenia
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Latin America [8]. Such variability can influence FN care
delivery and outcomes. We found a need to increase the use
of the guidelines that could improve resource utilization,
which is critical in Latin American where the public health-
care investment was found below the 6% minimal recom-
mended mark [8].

The information obtained in the survey indicated that risk
categorization is used by over two-thirds of the respond-
ents, and the risk-categorization schema of patients with FN
was contained in their local guidelines; mostly, the schemas
were based on published literature [1, 2]. Differences in FN
outcomes in patients with hematologic or nonhematologic
malignancies depend on the effect of underlying malignancy
and/or treatment phases on the immune function [9]. Cur-
rently, there are six validated risk-stratification schemas that
aid clinical decision-making at the initial assessment [1].
In Latin America, a frequent stratification is one proposed
by Santolaya et al [6, 10]. Essential components of this risk
stratification include ANC, platelet count, C-reactive pro-
tein, and receipt of chemotherapy for fewer than 7 days.
More recently, Haeusler GM et al [11]. prospectively vali-
dated nine FN clinical decision rules (CDRs) designed to
predict infection or adverse outcomes. The investigators
found that none of the rules perfectly differentiated children
with FN at high or low risk of infection; however, the sensi-
tivity of the CDRs improved at day 2 of the assessment. The
overall recommendations from these studies and consensus
are as follows: to conduct a local validation of a chosen risk-
stratification schema before institutional implementation; to
assess the institutional ability to support the CDRs within
the selected schema (for example, testing C-reactive protein,
IL-8, etc.); to be aware that assessment on Day 2 increases
the sensitivity of some CDRs; to establish extra precautions
for missed infection or adverse outcomes when choosing
a CDR; and to keep a record and perform reviews of the
performance of the specific CDRs used to evaluate accuracy
and safety within a specific clinical setting [11]. Addition-
ally, consistent use of CDRs might allow a comparison of
performance between sites and possibly facilitate improved
use of essential resources, including antimicrobials [12].

Concepts for clinical decision-making, such as fever
definitions and methods for measuring temperature, were
not homogenous among our respondents. These findings
confirmed the variations in published guidelines [1, 7, 10].
Temperature differs based on the body site where it is meas-
ured [13, 14]. In published guidelines, an oral temperature
is used for defining fever. However, in our survey, axillary
temperature was the preferred method for measuring body
temperature. Axillary temperature can underestimate the
oral temperature [14]. In some pediatric oncology centers,
a tympanic temperature of >39 °C defines FN and marks
a point for clinical decision-making [15]. The upper range
of tympanic temperature is 0.5 °C higher than that of oral

temperature and 0.7 °C higher than that of axillary tem-
perature [14]. We also found that respondents used various
temperature limits to define fever in FN, ranging from 38
to>38.5 °C. A temperature result not only defines FN but
importantly guides clinical care actions, such as admission
to the hospital, initial and subsequent diagnostic studies,
therapeutic interventions, and discharge from the hospital
and follow-up evaluations. Amman et al. reviewed how fever
definition influences the diagnosis of FN in patients with
cancer [16]. The investigators found that a definition with a
lower limit (38 °C vs. 39 °C) could increase the diagnosis
of FN by more than 37%. Therefore, optimizing temperature
measurement, selecting the temperature limit that defines
fever in FN consistently, and evaluating other associated
clinical elements may affect hospitalization, length of stay,
use of resources, and costs of FN therapy.

Respondents varied in their perceptions of neutropenia
definitions used for clinical decisions in FN, departing from
those definitions in published guidelines, which establish
an ANC of 500/uL as a decision point value. Our finding
confirmed previous studies’ results [17], where the defini-
tions varied, even in similar geographic areas. Neutropenia-
level values usually align with the frequency and severity
of infections [3], and risks for bacterial and fungal infec-
tions are higher when the duration of neutropenia is longer
than 1 week, and the ANC is less than 100/pL [3]. The risk
imposed by neutropenia is known to be influenced by the
disease, the treatment, and the FN event [18]. The fact that
more than one-third of our respondents used a higher than
accepted ANC level to trigger a clinical decision means
that they treat more patients by admitting them more often,
performing work-up more often, and providing more anti-
biotics that require a longer hospital stay. Therefore, using
standard definitions of ANC in institutional FN guidelines
makes sense [12]. Deviations from key recommendations
can occur, despite guidelines being locally constructed [19].
The adoption and implementation of practices with accepted
definitions is a multistep process that requires the active and
coordinated use of personnel and resources at the health-
care facilities [20]. Additionally, for sustained adoption and
implementation of practices of a recommended guideline, a
reasonable degree of ideal circumstances, such as competent
providers and optimal infrastructure, supplies, and organiza-
tional processes, might be required [21].

The respondents also identified various usages of anti-
biotics in FN. Management of about half of the low-risk
cases involved IV antibiotics. Current guidelines recommend
the use of oral treatment for those at low risk of FN [1,
2], which can decrease complications and costs of inpatient
care. However, therapy might have to be given as inpatient,
especially if patients cannot be monitored frequently. In low-
income settings represented in our study, out-of-town fami-
lies often do not have access to lodging near the healthcare
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facilities and have minimal financial resources [22, 23]. In
the absence of shelters, hospitals become mandatory places
for lodging patients and their families. There is a growing
interest and initiatives in Latin America to provide housing
for patients and their families who must travel for cancer
treatment (Liliana Vazquez, 2021-2023 SLAOP president,
personal communication). Identification of patients at low
risk of FN with potential for less intensive antibiotic man-
agement could decrease the burden of crowded hospitals in
low-income settings.

Overall, our findings revealed the need to continue
reviewing and addressing the gaps identified through our
study, including standardization of definitions, diagnostics,
and treatment. When the PRINCIPAL network formed in
2017, FN was a priority, and in 2018, select members sought
to review the available literature to provide recommenda-
tions for FN management in the region. That work resulted
in a guidance statement [12]. Currently, the PRINCIPAL
network serves as a forum for ongoing discussions, training,
and mentoring and for identifying areas in need of further
support and improvement.

Our study has several limitations. The survey targeted
FN practices in Latin America, but the results might not
represent practices of all regions. Latin America has a vast
and heterogeneous geographic area of diverse territorial size
and population. While pediatric oncology units of smaller
countries have better representation among our respondents,
larger countries such as Brazil, Mexico, and Argentina have
a large number of pediatric oncology units and might be
less representative in our survey. Another limitation is a
bias we might have introduced by using infectious disease
societies and networks (for example, SLIPE and PRINCI-
PAL) for publicizing survey participation, resulting in less
than half of the respondents being oncologists. However,
the fact that 30% of the respondents were infectious disease
specialists was important because they often participate in
building guidelines and managing infections among children
with cancer. Finally, our survey was in Spanish and the com-
promised participation of Portuguese-speaking Brazil was
evident from the survey respondents.

In conclusion, variability in the diagnosis and manage-
ment of FN in the Latin American region might reflect the
providers’ competencies and access to resources, such as
clinical decision-making tools, antibiotics, and diagnos-
tics. Despite a unified FN management approach (i.e., that
infectious etiology must be sought, and antibiotics must be
initiated), variable concepts derived from guidelines and
expert opinions have been used. Among these concepts are
the definition of fever; type, number, and duration of anti-
biotics; risk-based initial management; and more recently,
risk-based management for empiric antifungal therapy. It
is also evident that it is important to have a consensus and
local guidelines for FN, to standardize CDRs and clinical
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management to allow comparisons, and more importantly,
to improve care. Networks of healthcare providers for pedi-
atric oncology such as PRINCIPAL can play a key role in
advancing these changes by facilitating discussions, build-
ing consensus, developing guidelines, generating data, and
championing change within their institutions [12].
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