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Abstract 
Introduction: Fever and neutropenia are common clinical manifestations at the onset of pediatric acute lymphoblastic leukemia (ALL). This study aimed to describe 
the clinical and microbiological characteristics and outcomes of pediatric patients with ALL presenting with febrile neutropenia (FN) as the initial manifestation.
Materials and methods: This retrospective study included children with ALL and FN within 72 h of diagnosis, prior to treatment. A descriptive analysis of the clinical 
and laboratory data was performed. 
Results: Over 10 years, 134 (24%) patients with ALL presented with FN initially. Empiric broad-spectrum antibiotics were administered to 91% (122/134) of the 
patients. Blood cultures identified pathogens in 4.1% (5/122) of the patients FN-related complications occurred in 7.4% (10/134); no mortality was recorded. 
Discussion: FN was the initial manifestation of ALL. Management followed chemotherapy-associated FN guidelines; however, microbiological isolates, resistance 
patterns, and complications differed significantly from those of chemotherapy-induced FN. In conclusion, further studies are needed to characterize FN at ALL 
diagnosis and establish optimal management guidelines for non-chemotherapy-associated FN. 
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Caracterización clínica y microbiológica de pacientes pediátricos con leucemia linfoblástica aguda que debutan con 
neutropenia febril
 
Resumen
Introducción: La fiebre y la neutropenia son manifestaciones clínicas comunes al inicio de la leucemia linfoblástica aguda pediátrica (LLA). El objetivo de este 
estudio fue describir las características clínicas y microbiológicas y los desenlaces de pacientes pediátricos con LLA que presentan neutropenia febril (NF) como 
manifestación inicial de la enfermedad. 
Materiales y métodos: Estudio retrospectivo en niños con LLA y NF dentro de las primeras 72 horas del diagnóstico, previo a cualquier tratamiento. Se realizó un 
análisis descriptivo de datos clínicos y de laboratorio. 
Resultados: En 10 años, 134 pacientes (24%) con LLA presentaron NF inicialmente. El 91% (122/134) recibió antibióticos empíricos de amplio espectro. Los hemo-
cultivos identificaron patógenos en 4.1% (5/122). Se reportaron complicaciones relacionadas con NF en 7.4% (10/134); no hubo mortalidad asociada. 
Discusión: La NF es una manifestación inicial de LLA. Su manejo siguió guías para NF asociada a quimioterapia, pero los aislamientos microbianos, patrones de 
resistencia y complicaciones difirieron significativamente de la NF inducida por quimioterapia. Como conclusión, se requieren más estudios para caracterizar la NF 
en el diagnóstico de LLA y establecer pautas óptimas de manejo para NF no asociada a quimioterapia. 

Palabras clave: neutropenia febril; leucemia-linfoma linfoblástico de células precursoras; pediatría. 
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Introduction 

Fever and neutropenia are common clinical manifestations 
at the onset of pediatric acute lymphoblastic leukemia (ALL). 
Fever occurs in 45-52.8% of cases, while neutropenia is do-
cumented in 60-68% at disease presentation1,2. The simulta-
neous occurrence of these symptoms, known as febrile neu-
tropenia (FN), is a frequent complication in oncology patients 
receiving high-intensity chemotherapy, as is the case in the 
management of ALL3,4. Furthermore, it is a condition that oc-
curs in children with ALL at the time of diagnosis and before 
they receive oncological treatment.

FN secondary to myeloablative chemotherapy is an oncologi-
cal emergency, and different consensus statements and clini-
cal guidelines have outlined strategies that include risk stra-
tification for each patient5–8, early initiation (within one hour) 
of broad-spectrum antibiotics, and blood culture sampling, 
among other practices that together have helped reduce the 
mortality rate and associated complications during cancer 
treatment in children3,9. In contrast, FN as an initial presen-
tation of ALL remains poorly described and understudied10.

When fever presents as the initial symptom of the disease, it 
may be considered a clinical sign secondary to ALL and is not 
necessarily related to an underlying infectious disease. The 
simultaneous appearance of neutropenia and fever as initial 
manifestations of ALL represents a challenging scenario due 
to the reasonable risk of sepsis and severe infections11,12. The 
approach and management of FN as an initial manifestation 
of the disease, rather than solely because of chemotherapy, 
have not been studied, characterized, or addressed in the 
most recent guidelines on FN in pediatric cancer patients5-8, 
limiting the definition to patients with FN secondary to che-
motherapy alone.

This study aimed to assess the frequency of FN as an initial 
manifestation of ALL in pediatric patients and to characte-
rize the clinical presentation, laboratory findings, approach, 
management, and outcomes to determine the importance of 
studying and expanding the information regarding this sub-
type of FN in pediatric patients.

Materials and methods 

An observational, descriptive, and retrospective study was 
conducted from 2008 to 2018 at a national referral institution 
for the management of childhood cancer. Patients younger 
than 18 years with a confirmed diagnosis of ALL who pre-
sented with FN at the onset of the disease were included. 
All patients who presented with fever and neutropenia prior 
to urgent consultation, within 72 h after hospital admission, 
and before medical interventions such as chemotherapy, 
broad-spectrum antibiotic use, or vascular device insertion 
were considered. Patients with incomplete medical records 
or prior management for > 72 h at other hospital institutions 
were excluded.

Neutropenia was defined as an absolute neutrophil count 
(ANC) ≤ 1500 cells/mm3, and fever as a temperature mea-
surement >38.3°C axillary or two measurements >38.0°C axi-
llary taken with at least one hour apart11.

The demographic and clinical characteristics of each patient 
were recorded. The clinical outcomes included admission to 
the pediatric intensive care unit (PICU) and mortality. ANC at 
the time of admission was recorded and classified according 
to the severity of neutropenia: mild (1500 to >1000 cells/
mm3), moderate (1000 to >500 cells/mm3), severe (<500 
cells/mm3), and profound (<100 cells/mm3). All microbio-
logical isolates identified through blood cultures and other 
types of cultures such as stool and urine cultures, as well as 
respiratory viral panels were included in the analysis, and 
the type of microorganism isolated from each patient was 
described. Isolates found in blood cultures were classified as 
clinically significant or contaminants. A contaminating blood 
culture was defined as one in which microorganisms that are 
part of the normal skin or respiratory tract microbiota were 
isolated, found only in one blood culture, and not related to 
the clinical picture of the patient.

All localized infections were characterized and defined as 
those in which the origin site of the infection was identified 
according to clinical findings and diagnostic aids (e.g., chest 
X-ray, urinalysis, abdominal ultrasound, etc.), including pneu-
monia, skin and soft tissue infections, appendicitis, and gas-
troenteritis.

Data processing was performed using the IBM Statistical Pac-
kage for the Social Sciences 22 system (IBM Corp., Armonk, 
NY, USA). In the statistical analysis, quantitative variables are 
reported as mean ± standard deviation (SD) or median and 
interquartile range (IQR), depending on the nature and dis-
tribution of the continuous variables. Absolute and relative 
frequencies were used for nominal variables. The study was 
approved by the institution’s ethics research committee (re-
cord number CEI-75-17).

Results 

During the study period, 557 new ALL cases were reviewed, 
and FN was found to be the initial manifestation of the disea-
se in 134 (24%) cases. The median age of the patients was 5 
years (IQR = 3-8.2), with 68 patients (50.8%) being male.

Clinical and Laboratory Characteristics
The median duration of fever presented by the patients be-
fore hospital admission was 5 days (IQR = 2.5-10). The ANC 
upon admission had a median of 240 cells/mm3 (IQR = 80-
510); 99 patients (73.8%) had an ANC of <500 cells/mm3.

Microbiological Characteristics
Of 122 patients (91.0%) from whom blood cultures were 
obtained, 11 (9%) had positive cultures, of which 5 (4.1%) 
were considered clinically significant: 2 patients (1.6%) had 
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Staphylococcus aureus (oxacillin-sensitive), and 3 patients 
(0.8% each) had Pseudomonas aeruginosa (natural phenoty-
pe), Streptococcus pyogenes (natural phenotype), and Strep-
tococcus viridans (natural phenotype). The remaining six cul-
tures were considered contaminants, with three cases (3.2%) 
showing Staphylococcus epidermidis and three blood cultures 
showing growth of Staphylococcus hominis, Streptococcus 
sanguinis, and Staphylococcus epidermidis plus Staphylococ-
cus hominis, each in different patients. Urine cultures were 
performed on 44 patients (32.8%), revealing only two isolates 
(4.5%): Escherichia coli (natural phenotype) and Proteus mira-
bilis (natural phenotype). Stool cultures were performed on 
15 patients (11.1%), without documenting any isolates.

Among the 17 patients (12.6%) who presented with respi-
ratory symptoms, a respiratory viral panel study (screening 
for influenza, respiratory syncytial virus, adenovirus, and pa-
rainfluenza) was conducted, detecting seven positive cases 
(41.2%): three with influenza (42.8%), two with adenovirus 
(28.5%), one with parainfluenza (14.2%), and one (14.2%) 
with simultaneous detection of influenza and respiratory 
syncytial virus.

In total, 122 patients (91.0%) received empirical broad-spec-
trum antibiotics. The most commonly used antibiotic was 
cefepime, used in 87 patients (71.3%), followed by a com-
bination of cefepime and vancomycin in 12 cases (9.8%), 
piperacillin-tazobactam in 12 patients (9.8%), ceftriaxone in 
6 patients (4.9%), and meropenem with vancomycin in one 
case (0.8%). Narrow-spectrum antibiotics, such as cepha-
lothin, oxacillin, and clindamycin, were used in one patient 
(0.8%). The median duration of antibiotic treatment was 7 
days (IQR 7.7-9).

Documented Infections
43 patients (32.0%) presented with localized infections. The 
types of infections included pneumonia in 14 (32.6%), skin 
and soft tissue infections in 7 (16.3%), upper respiratory 
infections in 6 (14%), acute gastroenteritis and acute otitis 
media/otitis mastoiditis in 5 each (11.6% each), urinary tract 
infections, appendicitis, and acute gastroenteritis with up-
per respiratory infections in 2 each (4.6% each). Six patients 
(4.5%) were admitted to the PICU with signs of septic shock. 
The type of infection and ANC are described in Table 1.

Severity of Neutropenia
Infections and antibiotic use variables according to the ANC 
subgroup are described in Table 1. The five patients with 
clinically relevant positive blood cultures had an ANC <500 
cells/mm3. A differential behavior was observed in relation 
to the use of empirical antimicrobial therapy and the ANC: 
empirical antimicrobial therapy was used in 100% of patients 
with ANC <100 cells/mm3, 95.3% with ANC <500 cells/mm3, 
70.8% with ANC between 500-1000 cells/mm3, and 81.8% 
with ANC >1000 and <1500 cells/mm3.

Outcomes
A total of 39 patients (29.1%) were admitted to the PICU, 10 
(25.6%) of whom were admitted due to FN complications 
(septic shock). Among these patients, eight had profound 
neutropenia, one had moderate neutropenia, and one had 
severe neutropenia. Two (5%) patients admitted to the PICU 
had positive blood cultures: one with Pseudomonas aerugi-
nosa and the other with Streptococcus pyogenes.

Three patients (2.2%) died. The first patient developed acu-
te appendicitis and peritonitis during the induction phase of 
treatment, required multiple abdominal surgical interven-
tions, developed a secondary infection, and ultimately suc-
cumbed to it. The second patient, in the advanced phase of 
induction chemotherapy, presented with a respiratory infec-
tion that progressed to respiratory failure, resulting in septic 
shock and death. The third patient experienced acute pan-
creatitis during the induction phase of oncologic treatment, 
followed by neutropenic colitis and septic shock, which led 
to death.

Discussion

FN is not only a secondary complication of myeloblative che-
motherapy but also an initial manifestation of ALL in pediatric 
patients1, and few studies have characterized this FN subty-
pe10. This study explored the frequency of FN in children with 
ALL as an initial manifestation and clinically characterized this 
subpopulation.

Among the most significant findings highlighting FN as a 
subtype with unique characteristics are the low incidence 
of complications, low frequency of isolates in blood cultu-
res, and absence of multidrug-resistant microorganisms and 
associated mortality. The study with the largest amount of 
data related to this type of FN was conducted by Khurana 
et al.10, who evaluated the frequency of positive blood cultu-
res in patients who presented with fever at the time of ALL 
diagnosis, finding positivity in only 1.6% of patients (all with 
severe neutropenia), which contrasts with the data from this 
cohort, where clinically significant microbiological isolates 
were found in 4.1% of cases with blood cultures.

Guidelines and consensus on the management of chemothe-
rapy-associated FN agree on the use of broad-spectrum 
antibiotics as the first line with anti-pseudomonal coverage, 
given the mortality associated with infections by this mi-
croorganism and other Gram- negative bacteria4,11,14,15. In this 
study, the approach to FN at the onset of ALL mirrored the 
FN management guidelines associated with chemotherapy, 
despite the isolation of Pseudomonas spp. in only one case 
and no other Gram-negative bacilli. This raises the question 
of whether patients with FN as an initial manifestation of 
ALLwithout localized infections or septic shockmight benefit 
from an empirical antimicrobial strategy distinct from high-
risk chemotherapy-associated FN.
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Table 1. Description of clinical variables according to the severity of neutropenia. 

Variable
ANC <100

N=34
(25,3%)

ANC 100-
500

N=65 (48,5%)

ANC 500-
1000

N=24 (17,9%)

ANC 1000-
1500

N=11 (8,2%)

Septic shock 6 (17,6) 3 (4,6) 1 (4,2) 0

Localized Infection

Yes 11 (32,3) 21 (32,3) 7 (29,2) 4 (36,4)

Pneumonia 8 (66,6) 4 (19,0) 2 (28,6) 0

Urinary tract infection 0 1 (4,8) 0 1 (25,0)

Appendicitis 1 (8,3) 1 (4,8) 0 0

Acute gastroenteritis 1 (8,3) 2 (9,5) 2 (28,5) 0

AURI1 1 (8,3) 4 (19,0) 1 (14,3) 0

Skin and soft tissue 0 4 (19,0) 0 3 (75,0)

AOM2/Otomastoiditis 0 4 (19,0) 1 (14,3) 0

Acute gastroenteritis and AURI 0 1 (4,8) 1 (14,3) 0

No 23 (67,6) 44 (67,7) 17 (70,8) 7 (63,6)

Atibiotic therapy 34 (100) 62 (95,3) 17 (70,8) 9 (81,8)

Cefepime 23 (67,6) 47 (75,8) 11 (64,7) 6 (66,7)

Cefepime and vancomycin 5 (14,7) 5 (8,1) 1 (5,9) 1 (11,1)

Ceftriaxone 2 (5,8) 3 (4,8) 1 (5,9) 0

Piperacillin-tazobactam 4 (11,7) 5 (8,1) 3 (17,7) 0

Clindamycin 0 1 (1,6) 0 0

Vancomycin and meopenem 0 1 (1,6) 0 0

Vancomycin 0 0 1 (5,9) 0

Oxacillin 0 0 0 1 (11,1)

Cephalothin 0 0 0 1 (11,1)

Blood cultures 33 (97,1) 62 (95,2) 18 (75,0) 9 (81,8)

Positive 2 (6,1) 8 (12,9) 1 (5,6) 0

Isolated microorganisms

Pseudomonas aeruginosa 1 0 0 0

Streptococcus viridans 1 0 0 0

Staphylococcus aerus 0 2 0 0

Staphylococcus epidermidis 0 3 0 0

Staphylococcus hominis 0 1 0 0

Staphylococcus pyogenes 0 1 0 0

Staphylococcus sanguinis and 
Staphylococcus hominis

0 1 0 0

Staphylococcus epidermidis and 
Staphylococcus hominis

0 0 1 0

Admission to PICU

Yes 16 (47,1) 13 (20,0) 6 (25,0) 4 (63,4)

No 18 (52,9) 52 (80,0) 18 (75,0) 7 (63,6)

Admission to PICU related to 
neutropenia

7 820,5) 2 (3,0) 1 (4,1%) 0

1Acute upper respiratory infections; 2Acute media otitis.

The definition of chemotherapy-associated NF varies across 
different guidelines5–8, with most establishing a neutropenia 
parameter of an ANC of <500 cells/mm3. For this study, we 
used an ANC cutoff of <1,500 cells/mm3, which is a thres-
hold defined in the literature for mild neutropenia13. Using 
this cutoff, we found that antibiotics were used in 81.8% of 
patients with mild neutropenia (ANC 1000-1500), represen-
ting high antibiotic use in a subgroup with low microbiologi-

cal isolates and complications (no PICU admissions due to NF 
or infection). Similar antibiotic use was observed in patients 
with moderate neutropenia, who exhibited clinical behavior 
comparable to that of the mild group.

The highest rates of microorganism isolation, localized in-
fections, and PICU admission due to infection or complica-
tions, such as septic shock, were found in patients with severe 
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neutropenia (ANC < 500/mm3). This suggests that empirical 
antibiotic management for this subgroup should align with 
high-risk chemotherapy-associated NF recommendations 
(anti-pseudomonal agents), adjusted based on culture results.

In this study, a simplified viral panel was used for patients 
presenting with respiratory symptoms. Currently, multiple 
polymerase chain reaction panels for the detection of respi-
ratory viruses are available, and some consensus guidelines 
indicate them as routine Laboratory tests are performed in 
all cases of chemotherapy-associated FN, regardless of the 
presence of respiratory symptoms8; thus, their utility in this 
population remains to be determined.

Notably, most patients with non-chemotherapy-associated 
FN lacked antimicrobial resistance risk factors (e.g., prior 
broad-spectrum antibiotic exposure, bacterial colonization, 
prolonged hospitalization, and vascular access devices). Our 
findings suggest that these patients may be candidates for 
narrower-spectrum empirical antibiotics, minimizing future 
colonization by multidrug-resistant strains and early exposu-
re to broad-spectrum agents.

In conclusion, FN is a presenting manifestation of ALL in 
children. Its clinical behavior differs significantly from that 
of chemotherapy-associated FN, with a lower frequency and 
distinct microbiological isolates, fewer complications, and no 
associated mortality. However, the management of this co-
hort adhered to the chemotherapy-associated FN guidelines. 
Our findings highlight the need for further multicenter stu-
dies to characterize FN at ALL onset and define tailored ma-
nagement strategies, including risk stratification and antibio-
tic approaches distinct from chemotherapy-associated FN.
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