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To analyze the infectious causes and clinical symptoms of febrile
infants aged less than 3 months presenting to a Pediatric Emergency
Medical Center (PEMC) and to propose more efficient, evidence-based
management and treatment, We conducted a retrospective study of
462 febrile infants aged less than 3 months who visited PEMC at
Keimyung University Dongsan Medical Center from January 2015 to
June 2016, Infants” sex, age, fever duration, and laboratory findings,
including bacterial or viral pathogens, were recorded, To evaluate
clinical signs, one point per sign was given for grunting, decreased
activity, and the presence of cyanosis; total scores were compared
between the bacterial infection (BI) and non-bacterial infection (NBI)
groups, Bl was diagnosed in 118 (25.5%) infants, and no BI was
diagnosed in 344 (74.5%) infants, Escherichia coli was the most
frequently isolated pathogen, accounting for 80,5% (n = 95) of all
infections (n = 118), Statistically significant differences in sex, the
duration of fever, sign scores, white blood cell count, neutrophil
count, lymphocyte count, and C-reactive protein (CRP) level were
found between the BI and NBI groups., The cut-off value for CRP was
1.445 mg/dL, with sensitivity and specificity values of 76,3% and
75.9%, respectively, in BI patients, as determined by the receiver
operating characteristic curve, As more PEMCs are being built in
Korea, hospital accessibility is better; thus, it may be possible to
perform outpatient management of young, febrile infants aged
younger than 3 months without antibiotics and lumbar puncture using
individual sign scores and laboratory findings,

Keywords: Bacterial infections, C-reactive protein, Fever, Infants



90

Introduction

A Pediatric Emergency Medical Center (PEMC)
opened at the Keimyung University School of Medicine
and Dongsan Medical Center in 2013, After opening
the PEMC, an increasing number of patients visited it,
and the admission rate increased, In our experience,
fever was the main reason for visiting the PEMC,
especially in infants younger than 3 months, The
current protocol at our institution is to hospitalize
febrile infants younger than 3 months old and to
perform a sepsis evaluation, including lumbar
puncture, However, after experiencing many febrile
young infants’ clinical course, we doubted the necessity
of admission and a complete sepsis evaluation for
these patients, Therefore, the necessity of admission
and a complete sepsis evaluation for febrile infants is
now questionable, As the etiology of bacterial
infections is changing [1-5], newer, more advanced
diagnostic tools are making it easier to detect viral
pathogens, and clinicians are able to diagnose viral
infections in infants more effectively [1]. Many
institutions that select young febrile infants and do not
perform a complete sepsis workup have been studied,
but they do not yet fully suit the various needs of this
patient population [6-8]. A clearer understanding of the
etiology and presentation of fever in young Korean
infants, and an understanding of how febrile infants
are managed in other regions is needed so that a
comprehensive treatment protocol can be developed
and implemented in Korean PEMCs, This retrospective,
single center study analyzed the etiology and
presentation of febrile infants who presented to the
PEMC at Keimyung University School of Medicine and

Dongsan Medical Center,

Materials and Methods

Study participants
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Participants were febrile infants aged less than 3
months who visited the PEMC at Keimyung University
Dongsan Medical Center from January 2015 to June
2016, The infants were previously healthy (e.g., they
were born at term and had not been previously
hospitalized at an institution, including a neonatal
intensive care unit) and had no congenital disorders
(e.g., a congenital immunodeficiency or congenital
anomaly), Febrile infants who had a co-morbid
condition (e.g., omphalitis, bronchiolitis, pneumonia,
or gastroenteritis) were excluded from the study,
Febrile infants with mild upper respiratory infection
(URI) symptoms such as a cough and runny nose, and
infants with mild gastrointestinal symptoms such as a
small amount of loose stool or regurgitation that did
not result in a dehydration state were included in the

study.,

Methods

This study was a retrospective review of an
electronic medical database, Patients were chosen for
the study based on age, the duration of fever,
symptoms (e.g., grunting, decreased activity, and
cyanosis), and laboratory findings, Initially, patients
underwent a complete sepsis evaluation, including a
complete blood cell count, C-reactive protein (CRP)
level, urine analysis, blood and urine cultures, and
lumbar puncture, We obtained one blood culture
specimen initially, In 2016, routine lumbar puncture
was no longer performed, and cerebral spinal fluid
(CSF) analysis was only performed when a patient’s
condition indicated it, We did not perform a CSF
study at first in patients who had no ill appearance
and only had fever for 1 day with a low CRP level
(<0.5 mg/dL). However, if the fever persisted for 24
hours after admission or the patient became ill, we
did not hesitate to perform a CSF study. We
administered antibiotics to those who had undergone

a complete sepsis workup, including a CSF study,
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Urine specimens were collected through pediatric
urine collection bags, and CSF samples were obtained
through a lumbar puncture, Specimens were analyzed
for cell counts, chemistries, and bacterial and fungal
cultures, Respiratory virus real-time polymerase chain
reaction (PCR) tests were performed on any patient
who had URI symptoms, and specimens were
obtained through a nasal swab, The PCR tested for
the adenovirus, rhinovirus, influenza A/B,
parainfluenza virus, respiratory syncytial virus A/B,
bocavirus, coronavirus, and metapneumovirus,
Rotavirus PCR was performed on patient who had

mild gastrointestinal symptoms,

Definitions

Fever was defined as a tympanic temperature
reading greater than 38°C. A febrile illness without a
documented cause (FISDC), defined as fever that
subsided spontaneously within 5 days of admission
with no identifiable cause in a patient discharged
without any complication or sequelae, was used in
accordance with previous published studies [1,9].
Bacteremia was defined as a positive blood culture
with a clinically septic presentation, Positive culture
results from infants without septic symptoms who
had negative laboratory findings were considered
contaminated, Aseptic meningitis was defined as CSF
pleocytosis with a negative CSF culture, and bacterial
meningitis was defined as CSF pleocytosis with a
positive CSF culture, A urinary tract infection was
defined as culture-positive urine (greater than 100,000
colonies of a single organism per mL) with marked
pyuria (white blood cell [WBC] count greater than
10-19 cells/HPF). A viral infection was only defined
by positive PCR results, without any other diagnoses,

FISDC, aseptic meningitis, and viral infections
were categorized as non-bacterial infections (NBI)
whereas bacteremia, UTI, and bacterial meningitis

were categorized as bacterial infections (BI). In the
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bacterial infections group, we categorized patients as
having a UTI and bacteremia if they had positive
blood and urine cultures, One point per symptom
was given for grunting, decreased activity, and
cyanosis, and total scores were compared between
the two groups. Since these symptoms were easy to
access in the emergency department, we chose used

them in the scoring system of our study:.

Statistical analysis

Statistical analyses were performed using SPSS
software, version 22 (SPSS, Inc., Chicago, IL, USA),
Data are presented as means * standard deviations,
The independent t-test was used to compare
parametric variables between the two groups, and the
Mann-Whitney U test was used to compare non-
parametric variables between the two groups, The
chi-square test was used to compare ratios between
the two groups. Receiver operating characteristic
(ROC) curves were used to calculate the area under
curve and define cutoff values. P-values less than

0.05 were considered significant,

Ethics statement

This study was approved by the institutional
review board of Keimyung University Dongsan
Medical Center (approval no,: 2016-06-020), which

waived the requirement for informed consent,

Results

Infant demographic characteristics and
diagnoses

There were 462 infants in this study (male:female
= 321:141), and all were febrile and less than 3

months old, Infants’ demographic characteristics and
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Table 1. Demographic characteristics of the 462

febrile infants aged less than 3 months

Patient characteristic Descriptive statistics

Sex
Male 321 (69.5%)
Female 141 (30.5%)
Age (month)
<1 194 (42.0%)
< 181 (39.2%)
<3 87 (18.8%)
Duration of fever (day) 1.3+0.63
Tested specimen for laboratory test
Blood 462 (100%)
Urine 462 (100%)
Cerebrospinal fluid 374 (80.9%)

Nasal secretion 348 (75.3%)

specimens tested are shown in Table 1, Overall, 344
patients (74.5%) had no BI, whereas 118 patients
(25.5%) had a BI. There were 25 (5.4%) positive
blood cultures, and 105 (22.7%) positive urine
cultures, There were 3 (0.6%) positive CSF cultures,
Twelve patients had both positive blood and urine
cultures; 1 patient had positive blood and CSF
cultures, and 1 patient had positive blood, urine, and
CSF cultures, Sixteen patients (3,5%) had aseptic
meningitis based on the CSF analysis results and

clinical symptoms,

Bl group

Of 462 blood culture samples obtained, 25 (5,4%)
were positive for bacterial infections, whereas 2
samples were contaminated with Staphylococcus
epidermidis and Streptococcus parasanguinis, With

the exception of these cases of contamination, the
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Table 2. Bacterial pathogens among positive
specimens isolated from febrile infants aged less than
3 months

Bacterium

Blood (n=23)*

Number of cases (%)

Escherichia coli 8 (34.8)7
Streptococcus agalactiae 7(30.4)
Staphylococcus epidermidis 5@2L7)
Enterococcus faecalis 2(8.7)
Klebsiella pneumoniae 1 (4-3)j
Urine (n = 105)
Escherichia coli 95 (90.5)
Klebsiella pneumoniae 3(29)
Enterococcus faecalis 3(2.9)
Streptococcus agalactiae 2(1.9)
Enterobacter aerogenes 1(0.9)
Enterobacter cloacae 1(0.9)
CSF (n=3)
Streptococcus agalactiae 3(100)

* We excluded three contaminated specimens. T Eight
patients had blood and urine cultures positive for
Escherichia coli, and we counted them twice in each
group. ! One patient had positive blood and urine
cultures for Streptococcus agalactiae, one patient had
positive blood and cerebrospinal fluid (CSF) cultures
for Streptococcus agalactiae, and one patient had
positive blood, urine, and CSF cultures for Streptococcus
agalactiae. I'One patient had positive blood and urine
cultures for Enterococcus faecalis. One patient had
positive blood and urine cultures for Klebsiella
pneumoniae. One patient had a positive blood culture
for Enterococcus faecalis and a positive urine culture

for Escherichia coli.

true bacteremia rate was 5.0%. E. coli was found in 8
(36.4%) cultures, and it was the most frequently
isolated pathogen that caused bacteremia; however,

all these cultures had bacteremia concurrent with
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Table 3. Final diagnoses of 462 febrile infants aged

less than 3 months

Diagnostic category No. of cases (%)

Non-bacterial infection 344 (74.5)
FISDC 212 (45.8)
Viral infection 113 (24.4)
Aseptic meningitis 16 (3.5)
Kawasaki disease 3(0.6)

Bacterial infection® 118 (25.5)
UTI 105 (22.7)
Bacteremia 23(5.0) F
Bacterial meningitis 3(0.6)
Contamination 2(0.4)

* In the bacterial infections group, we categorized
patients as having a UTI and bacteremia if they had
positive blood and urine cultures. T Eleven patients
had blood and urine cultures positive for same
bacterial pathogens and one patient had a positive
blood culture for Enterococcus faecalis and a positive
urine culture for Escherichia coli. ¥ One patient had
positive blood and cerebrospinal fluid (CSF) cultures
for Streptococcus agalactiae, and one patient had
positive blood, urine, and CSF cultures for Streptococcus
agalactiae. FISDC: febrile illness without a
documented cause, UTI: urinary tract infection.

bacteruria, Urine samples were collected from all
febrile infants; 105 (22.7%) were culture positive for
bacteria, Among infants with UTIs, E, coli was found
in 95 (90.5%), and this was the most frequently
isolated pathogen, CSF samples were obtained from
374 (80.8%) of 462 infants, and 3 (0,8%) were positive
for Streptococcus agalactiae; thus, these patients were
diagnosed as having bacterial meningitis, Other

bacterial pathogens are listed in Table 2, The mean
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age of infants in the BI group was 0,18 months, Fifty
infants (42,4%) were aged less than 1 month, A UTI
was the most common infection (89%) in the BI
group, Of infants in the BI group (118, 25.5%), 25
(21%) had a concurrent viral infection,

NBI group

FISDC was the most common final diagnosis for
febrile infants without a BI (212, 45.8%). Viral
infections accounted for 113 (24.4%) diagnoses,
Sixteen infants (3,5%) were diagnosed as having
aseptic meningitis, Of viral infections, 9 had two viral
co-infections, Forty-one (36.3%) infants were
diagnosed as having rhinovirus infections, 22 (19.5%)
as having the parainfluenza virus, 17 (15%) as having
the respiratory syncytial virus, 13 (11.5%) as having
the bocavirus, 12 (10.6%) as having the influenza A
virus and 7 (6,2%) as having the rotavirus, One other
cause of fever was Kawasaki disease (n = 3). All

diagnoses are shown in Table 3,

Comparison between Bl and NBI groups

Male infants were twice as likely to develop
bacterial infections compared to female infants (P =
0.006, odds ratio 1.99, 95% confidence interval 1.13-
2.4), and they were more likely to present with
bacteriuria, Age was not a risk factor for BI (P =
0.358). The duration of fever was significantly longer
in the BI group (P = 0,026). The total symptom score
was significantly higher in infants with a BI than in
those without a BI (P = 0,007) (Table 4).

Laboratory analyses showed that the WBC counts
were higher in infants with a BI than in those with a
BI (P = 0.013). The percentage of neutrophils was
significantly different between the BI and NBI groups
(P < 0.001), as was the percentage of lymphocytes (P
< 0.001). The mean CRP level was significantly
higher in infants with a BI than in those without a BI
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Table 4. Comparison of variables between the non-bacterial (NBI) and bacterial infection (BI) groups

NBI BI P value
(n=344) (n=118)

Male : Female 227 : 117 94 :25 0.006"
Age (month) 1.7+£0.8 1.8+£0.8 0.358 1
Duration of fever (day) 1.26 £0.59 1.43+0.73 0.026%
Sign score$ 0.52+0.72 0.80+0.92 0.007t
WBC (x10*/uL) 123+ 7.6 142+ 54 0.013%
Neutrophil count (%) 42.8+15.7 51.6+124 <0.001%
Lymphocyte count (%) 40.1 £13.8 34.6+10.3 <0.001%
CRP level (mg/dL) 1.0£1.3 4.7+5.1 <0.001%

* Chi square test. ¥ Mann-Whitney U test. ¥ Independent t-test. ¥ One point per sign was given for grunting,

decreased activity, or the presence of cyanosis. Total scores were compared between two groups. WBC: white

blood cell, CRP: C-reactive protein.
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Fig. 1. The receiver operating characteristic (ROC)
curve for C-reactive protein (CRP) in identifying
bacterial infections. The cut-off value of CRP is
1.445 mg/dL (reference range, <0.5 mg/dL), with
sensitivity of 76.3% and specificity of 75.9% by
ROC curve.

(P < 0.001) (Table 4). The area under the curve on
the ROC for the CRP level was 0,817, indicating that it
was the largest contributing factor to infection, Our

cut-off value was 1,445 mg/dL (reference range, <0.5

mg/dL), with sensitivity of 76,3% and specificity of
75.9% according to the ROC curve (Fig, 1).

Discussion

Fever is the most common reason for infants visit
emergency departments or outpatient clinics [6,9-12].
Causes of fever are usually self-limiting viral infection,
but bacterial infections such as urinary tract
infections, bacteremia, and bacterial meningitis are
also common in older children [6-8,12-14]. Many
studies have tried to establish guidelines to distinguish
Bls from self-limiting viral infections, and Shin et al,
reported risk factors for serious Bls in febrile young
infants at a community referral hospital since 1992
[6,8-10,15,16]. In Shin et al. [15] study independent
risk factors for BI were 1) CRP level >1,87 mg/dL, 2)
lack of mild URI symptoms in the patient, and 3) no
URI symptoms in the patient’s siblings, Managing
selected young, febrile infants as outpatients has been
attempted at several institutions, and this has been

reported elsewhere [6,15,17]. The present study
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sought to determine the most common etiologies of
fever in infants younger than 3 months in the PEMC
of Korea and if published treatment guidelines could
be used at Korean institutions,

Between January 2015 and June 2016, 462 cases
were selected for review, Regarding the final
diagnoses, 344 (74.5%) had NBI, whereas 118 (25.5%)
had a BI, This percentage of BI was higher than the
results from other publications over the past decade
(10~18%) [1,4,9,10,15,18-20]. E. coli was the most
frequently isolated pathogen, and it accounted for
80.5% (n = 95) of infections, including UTIs, When a
UTI was excluded from the diagnoses, S agalactiae
was the next most common causative pathogen in this
study (31.8%; n = 7). In many previous studies, S
agalactiae was the most common pathogen in young,
febrile infants [2,9]. However, in the United States,
one article noted the changing epidemiology of
bacteremia in infants aged 1 week to 3 months; it
reported that S agalactiae is no longer the leading
cause of bacteremia, as E, coli is now the leading
cause of bacteremia [4], A retrospective, multi-center
study evaluating the etiology of invasive bacterial
infections in immunocompetent children from 1996 to
2005 [2] excluded UTIs without bacteremia, and S
agalactiae was the most frequently isolated organism
in infants less than 90 days old, followed by
Staphylococcus aureus (2],

According to Brik er al, [1], infants less than 3
months old mostly have E, coli infections due to the
high incidence of UTI, and our results also support
this, However, the accuracy of the definition of a UTI
is limited because of the method used to collect urine
specimens,

Viral infections accounted for the second most
prevalent cause of fever, In the present study, the
rhinovirus was the most common virus (n = 41,
36.3%), followed by the parainfluenza virus (n = 22,
19,5%) and respiratory syncytial virus (n = 17, 15%).

These results confirm what previous studies have
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shown—the enterovirus and respiratory syncytial
virus are common in infants [1,9], Twenty-five infants
(21%) in the BI group had positive PCR results, which
is higher than that reported in a previous study (4%)
[1]. The presumptive explanation is that in this study,
PCR was performed on every infant that had URI
symptoms; hence, positive results were more likely to
be obtained,

Shin et al. [9] reported that CRP levels >1,87
mg/dL could differentiate BI from NBI, and they
selected cut-off values by using the ROC curve, In the
present study, the CRP cut-off value was 1,445 mg/dL
(sensitivity, 76.3%; specificity, 75.9%). Similar to
former studies, the CRP level, WBC, neutrophil count,
and lymphocyte count were significantly different in
the BI and NBI groups [1,6,9,10,13,16). However, we
were unable to define an accurate clinical guideline
because of the different methods used to perform the
test,

At this institution, complete sepsis evaluations,
including CSF studies, were performed on all infants 3
months old and younger who had fever. As the
frequency of bacterial meningitis was low (0,6%),
patients’ clinical symptom scores, the initial complete
blood count, CRP level, and urine analysis were given
greater importance, and clinicians stopped
performing routine lumbar punctures, Without CSF
analysis, the administration of antibiotics could be
delayed in favor of clinical observation, Eighty-eight
patients did not receive CSF analysis, and they were
diagnosed as having viral infections or FISDC; thus,
they were discharged within 2 days without any
complication or fever, Many parents dislike
procedures being performed on their infants,
especially lumbar punctures, For this reason and
considering the potential harmful effects of lumbar
punctures, many clinicians will not perform lumbar
punctures on febrile infants 3 months old or younger,
especially when there is a low risk for Bls, In the

current study, only three infants were diagnosed as
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having bacterial meningitis, and we performed CSF
analysis based on the evidence of serious BI and
clinical symptom scores. In patients with fever
without clinical symptoms, the diagnoses of FISDC
and viral infections were made, Hence, clinicians
must reconsider whether it is necessary to perform
routine CSF analysis and start empiric antibiotics
without a clearly defined diagnosis, The best way to
evaluate febrile infants is being researched
worldwide, Recently, Mintegi et al. [6] showed good
result in the outpatient management of select young,
febrile infants without antibiotics and lumbar
puncture by using a close follow-up approach with
low-risk criteria.

There were some limitations in this study. First,
since this was a retrospective study, each patient was
treated individually, not with a standard protocol;
hence, the diagnoses of the causes may not be
accurate, Second, we categorized patient’s age into
months, not days, because of our institution’s
computer systems, Third, we only obtained one
blood culture specimen at the initial visit, so the rate
of bacteremia may not be accurate, Fourth, at PEMC,
the urine samples were obtained through an urine
bag, not through supra pubic aspiration or
catheterization, The American Academy of Pediatrics
criteria for the diagnosis of a UTT in children aged
2-24 months are the presence of pyuria and/or
bacteriuria on urinalysis and at least 50,000 colony-
forming units per mL of a uropathogen from the
quantitative culture of a properly collected urine
specimen [21], Thus, defining a UTI was difficult in
our study, because we only collected urine specimens
with urine bag. We excluded the possible
contaminated samples based on laboratory findings
and clinical symptoms, but the diagnosis of a UTI may
be questionable in some cases, Fifth, patients with
symptoms suggestive of pneumonia and bronchiolitis
were excluded; yet, we included patients who had

fever with mild URI symptoms, Hence, the results for
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viral pathogens would not be accurate,

Several PEMCs are built and preparing in Korea,
parents and guardians of pediatric patients will have
easy access to a hospital at any time, Thus it would be
possible to perform outpatient management of young,
febrile infants aged 3 months old or younger without
antibiotics and lumbar puncture using individual
symptom scores and laboratory findings, Before
implementing such a protocol, a multi-center,
prospective study should be performed so that
guidelines specific to this population can be
established,

References

1. Brik R, Hamissah R, Shehada N, Berant M. Evaluation
of febrile infants under 3 months of age: is routine
lumbar puncture warranted? Isr J Med Sci 1997;33:93-7.

2. Lee JH, Cho HK, Kim KH, Kim CH, Kim DS, Kim KN,
et al. Etiology of invasive bacterial infections in
immunocompetent children in Korea (1996-2005): a
retrospective multicenter study. J Korean Med Sci
2011;26:174-83.

3. Greenhow TL, Hung YY, Herz AM, Losada E, Pantell
RH. The changing epidemiology of serious bacterial
infections in young infants. Pediatr Infect Dis J
2014;33:595-9.

4. Greenhow TL, Hung YY, Herz AM. Changing
epidemiology of bacteremia in infants aged 1 week to 3
months. Pediatrics 2012;129:¢590-6.

5. The WHO Young Infants Study Group. Bacterial
etiology of serious infections in young infants in
developing countries: results of a multicenter study.
Pediatr Infect Dis J 1999;18:S17-22.

6. Mintegi S, Gomez B, Martinez-Virumbrales L,
Morientes O, Benito J. Outpatient management of
selected young febrile infants without antibiotics. Arch
Dis Child 2016. doi: 10.1136/archdischild-2016-310600.

7. Hui C, Neto G, Tsertsvadze A, Yazdi F, Tricco AC,



Etiology of Febrile Infants Aged Less than 3 Months

10

11

12.

13.

14

Tsouros S, et al. Diagnosis and management of febrile
infants (0-3 months). Evid Rep Technol Assess (Full Rep)
2012:1-297.

. Baskin MN, O'Rourke EJ, Fleisher GR. Outpatient

treatment of febrile infants 28 to 89 days of age with
intramuscular administration of ceftriaxone. J Pediatr
1992;120:22-7.

. Shin SH, Choi CW, Lee JA, Kim EK, Choi EH, Kim

HS, et al. Risk factors for serious bacterial infection in

febrile young infants in a community referral hospital. J

Korean Med Sci 2009;24:844-8.

. Hsiao AL, Chen L, Baker MD. Incidence and predictors
of serious bacterial infections among 57- to 180-day-old
infants. Pediatrics 2006;117:1695-701.

. El Khoury AC, Durden E, Ma L, Markson LE, Lee AW,

Duan Y, et al. Perception and management of fever in
infants up to six months of age: a survey of US
pediatricans. BMC Pediatr 2010;10:95.

Demir F, Sekreter O. Knowledge, attitudes and
misconceptions of primary care physicians regarding
fever in children: a cross sectional study. /tal J Pediatr
2012;38:40.

Craig JC, Williams GJ, Jones M, Codarini M, Macaskill
P, Hayen A, et al. The accuracy of clinical symptoms
and signs for the diagnosis of serious bacterial infection
in young febrile children: prospective cohort study of
15781 febrile illnesses. BMJ 2010;340:c1594.

. Tregoning JS, Schwarze J. Respiratory viral infections

15.

16.

17.

18.

19.

20.

21.

97

in infants: causes, clinical symptoms, virology, and
immunology. Clin Microbiol Rev 2010;23:74-98.

Shin YH, Min YG, Lee JS, Jeon WC. Usefulness of
low-risk criteria for serious bacterial infections in
febrile infants younger than 90 days of age. J Korean
Soc Emerg Med 2012;23:819-24.

Aronson PL, Neuman MI. Should we evaluate febrile
young infants step-by-step in the emergency
department? Pediatrics 2016;138. doi: 10.1542/
peds.2016-1579.

Baker MD, Bell LM, Avner JR. Outpatient management
without antibiotics of fever in selected infants. N Engl J
Med 1993;329:1437-41.

Gomez B, Mintegi S, Benito J, Egireun A, Garcia D,
Astobiza E. Blood culture and bacteremia predictors in
infants less than three months of age with fever without
source. Pediatr Infect Dis J 2010;29:43-7.

Byington CL, Enriquez FR, Hoff C, Tuohy R, Taggart
EW, Hillyard DR, et al. Serious bacterial infections in
febrile infants 1 to 90 days old with and without viral
infections. Pediatrics 2004;113:1662-6.

Bachur RG, Harper MB. Predictive model for serious
bacterial infections among infants younger than 3
months of age. Pediatrics 2001;108:311-6.

Roberts KB. Urinary tract infection: clinical practice
guideline for the diagnosis and management of the
initial UTI in febrile infants and children 2 to 24
months. Pediatrics 2011;128:595-610.



