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Is 15 Days an Appropriate Cut-off Age for Considering Serious 
Bacterial Infection in the Management of Febrile Infants?

Silvia Garcia, MD,* Santiago Mintegi, PhD,*† Borja Gomez, MD,* Jorge Barron, MD,‡ Mari Pinedo, MD,* 
Nerea Barcena, MD,* Elena Martinez, MD,* and Javier Benito, PhD*

Introduction: Febrile infants 3 months of age have a greater risk for seri-
ous bacterial infection (SBI). The risk is inversely correlated with age. Most 
protocols recommend admitting to hospital all febrile infants 28 days of 
age. However, as the prevalence of SBI is not homogenous in this age group, 
some authors have considered decreasing this cut-off age, allowing ambula-
tory management of selected patients meeting low-risk criteria.
Objective: To determine whether 15 days is a suitable cut-off age for differ-
ent approaches to the management of infants with fever.
Patients and Methods: Cross-sectional descriptive study of infants  
3 months of age with fever without a source seen between September 
1, 2003 and August 30, 2010 in the pediatric emergency department of a 
tertiary teaching hospital. All infants 3 months of age with fever without 
a source (38C) were included. The following data were collected: age, 
sex, temperature, diagnosis, management in pediatric emergency depart-
ment, and outcome.
Results: Data were collected for 1575 infants; of whom, 311 (19.7%, 95% 
confidence intervals [CI]: 17.7–21.7) were found to have an SBI. The rate 
of SBI in the patients who were 15 to 21 days of age was 33.3% (95% CI: 
23.7%–42.9%), similar to that among infants who were 7 to 14 days of age 
(31.9%, 95% CI: 21.1%–42.7%) and higher than among those older than  
21 days of age (18.3%, 95% CI: 16.3–20.3%).
Conclusions: Febrile infants 15 to 21 days of age had a rate of SBI similar 
to younger infants and higher than older age infants. It is not appropriate 
to establish the approach to management of infants with fever based on a 
cut-off age of 2 weeks.
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Fever is one of the most common reasons for children to be 
brought to a pediatric emergency department (PED), especially 

in the case of young infants.1,2 Normally, fever is caused by self-
limiting viral infections, but some infants with fever who appear 
well and with no relevant findings on physical examination have 
a bacterial infection that could potentially be serious.3 The rate of 
serious bacterial infection (SBI) among those 3 months of age is 
higher than that reported in other age groups, its incidence being 
inversely correlated with age, with up to 20% of those 1 month 
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of age with fever without a source (FWS) having an SBI.4 This, 
together with there being fewer signs associated with this type of 
infection, in particular at early stages, means that we must take a 
more cautious and interventionist approach in these patients than 
in older children.5–10 In recent years, however, the rates of SBI in 
infants 3 months of age has decreased, due to improvements in 
detecting abnormalities in the kidney and urinary tract using pre-
natal ultrasound and use of intrapartum antibiotic prophylaxis for 
group B streptococcal infection.11-13 Further, the development of 
new diagnostic is causing the management of febrile infants to be 
reviewed, moving toward less interventionist approaches.3,14–18 Sev-
eral different protocols recommend admission of all infants 28 
days of age with fever,4,19,20 while considering ambulatory manage-
ment for selected patients older than 1 month of age meeting low-
risk criteria.3,21–23 Some authors have suggested lowering the cut-
off age for ambulatory management of selected low-risk patients, 
although they point out that there should be follow-up for these 
individuals managed as outpatients.24

The objective of this study was to identify whether 15 days 
of age is a suitable cut-off point for higher risk of SBI.

PATIENTS AND METHODS
This was a cross-sectional descriptive study of infants  

3 months of age with FWS (see definition later) seen in the PED 
of a tertiary teaching hospital, during 7 consecutive years (Septem-
ber 2003–August 2010). This PED manages an average of 63,000 
children 14 years of age annually.

Study Design
Data were collected from our registry of infants less than 

3 months with FWS. We include all the infants of this age with 
FWS. Every year, between 270 and 280 episodes are entered into 
this database. The following variables were collected: age, sex, 
temperature, diagnosis, complementary tests, and patient outcome 
(follow-up by the primary care Pediatrician - PCP-, revisits to the 
PED, antibiotic treatment, and final diagnosis).

Management in the PED
The management algorithm for infants 3 months of age 

with FWS used in our PED, recommends to obtain an urine dip-
stick test, complete blood count, C-reactive protein (CRP) and 
procalcitonin (PCT) tests (the latter being added to our protocol 
in November 2007), and blood and urine cultures for all cases. We 
recommend to perform a cerebrospinal fluid (CSF) examination in 
those 15 days of age, in older than 15 days of age who do not 
well-appear well, and in those with abnormal result in blood tests 
(same cutoffs as low-risk criteria, see later). During the influenza 
season, we also carry out a rapid diagnostic test for influenza.

For infants older than 15 days of age who appear well  
and meet low-risk criteria (previously healthy, well appearance, 
urine dipstick result negative for leukocyturia and nitrituria, leu-
kocyte levels between 5000 and 15,000 per mm3, 10,000 neu-
trophils/mm3, PCT  0.5 ng/mL [since November 2007], CRP  
20 mg/L with no pleocytosis in lumbar puncture if performed,  
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and with normal findings on clinical examination after several 
hours, 24 hours, in the observation unit), we recommend dis-
charge without antibiotic treatment and evaluation in the following 
24 hours by the PCP. By contrast, we recommend hospital admis-
sion for those 15 days of age, those with abnormal laboratory 
results and when there is worsening in clinical status.

Every month, a pediatrician of the PED reviews the elec-
tronic registry concerning all the cases seen in the department  
to ensure that data have been correctly entered for all the infants 
with fever.

Definitions
FWS: Axillary or rectal temperature at home, or rectal 

temperature in the PED, of 38C, without catarrhal or respira-
tory symptoms/signs (such as tachypnea) or a diarrheal process, in 
patients with normal physical examination, according to the diag-
nostic codes issues by the Spanish Society of Pediatric Emergen-
cies.25 Infants were excluded if fever was assessed by parents at 
home without using a thermometer, although the degree of sensi-
tivity in terms of subjective fever assessments carried out by par-
ents ranges between 74% and 84%, with a specificity of 76% to 
96%.26,27

Well-appearing: Defined by a normal pediatric assessment 
after being evaluated by a Pediatric emergency physician during 
the first hour after attending the PED. Appearance (mental status), 
work of breathing and circulation to the skin had to be normal   
for infants to be classified as well-appearing, and data had to be 
reflected on the patient’s charts.

SBI: Isolation of a bacterial pathogen in the CSF, blood, or 
urine or posterior diagnosis of a focal infection is considered to be 
severe in this age group of patients.

Positive blood culture: Blood culture in which a true patho-
genic bacteria has been isolated (Streptococcus pneumoniae, Neis-
seria meningitidis, Enterococcus sp., Escherichia coli, Klebsiella 
pneumoniae, Staphylococcus aureus, group A and B Streptococcus, 
Listeria monocytogenes, or Salmonella sp.) The growth of Staphy-
lococcus epidermidis, Propionibacterium acnes, and diphtheroids 
in blood cultures of previously healthy immunocompetent children 
(with no history of heart problems, or of placement of catheters, 
ventriculoperitoneal shunt, or other prostheses) were classified as 
contaminated samples.

Occult bacteremia: Positive blood culture in well-appearing 
infants diagnosed with FWS.

Bacterial meningitis: (a) Positive CSF culture or CSF gram, 
(b) CSF pleocytosis with a positive blood culture.

Urinary tract infection: Growth of more than 50,000 colony-
forming units per mL of a bacterial species from a single urine 
sample collected by catheterization of the bladder. Additionally, 
the growth of 10,000 to 50,000 colony-forming units per mm3 was 
considered to indicate a urinary tract infection when there was also 
leukocyturia and/or nitrituria.

Previously healthy infant: To be classified as such, the patient 
must have been born at term (37 weeks of gestation), no chronic 
or underlying disease, not treated for unexplained hyperbilirubine-
mia, not hospitalized longer than the mother, not receiving current 
or prior antimicrobial therapy and no previous hospitalization. 

Exclusion Criteria
Patients in whom it was possible to identify the cause of  

the fever, from their medical history or physical examination on 
admission to the PED, were not included in study, nor were those 
with diarrhea or respiratory signs, such as tachypnea, difficulty 
breathing, wheezing, stridor, nasal flaring, chest retraction, rhon-
chi, rales, and areas of decreased breath sounds. On the other hand, 

infants with fever and whose parents reported only mild nasal con-
gestion were included in the study.

Data Collection
The electronic medical records of the PED were reviewed and 

the following data were collected for each patient: demographic var-
iables (age and sex), medical history, the time that elapsed between 
the fever being detected and the child being seen in the hospital, 
body temperature measured at home and in the PED, the general 
appearance of the infant on arrival, signs and clinical findings in 
the physical examination, results of any tests performed, treatment 
received, diagnosis, site of care, and clinical progression.

In the cases in which the child was admitted, the patients’ 
charts at discharge were checked. On the other hand, when the child 
was not admitted to hospital, a follow-up telephone call was made 
to the patient’s home by a pediatrician resident, after receiving suit-
able training, to assess the clinical progression of the child. Further, 
the hospital database was reviewed to determine whether there had 
been any additional visits to the emergency department, after the 
initial consultation.

Statistical Analysis
The statistical analysis was carried out using SPSS software 

(version 19, Chicago, IL). Data are expressed as means, confidence 
intervals (CIs), and standard deviations for quantitative variables 
and as numbers and percentages for categorical variables. Con-
tinuous variables were compared using the Student t test, whereas  
categorical variables were analyzed using the χ2 or the Fisher exact 
tests. The level of significance was set at P  0.05.

This study was approved by the Research Committee of the 
PED. Given that the data were taken from a database, on which 
entries are anonymous, and no interventions were performed on 
or withheld from any patients; it was not considered necessary to 
obtain informed consent.

RESULTS
During the study period, 1575 infants 3 months of age 

with FWS were included. Table, Supplemental Dig ital Content 1,  
http://links.lww.com/INF/B83 lists the general characteristics of 
these patients. Of the total, 307 patients were ≤28 days of age. Table, 
Supplemental Digital Content 2, http://links.lww.com/INF/B84  
reports the use of these tests by age group.

Of the total, 311 (19.7%, 95% CI: 17.7–21.7) infants were 
found to have an SBI. The diagnoses of these patients are shown in 
Table, Supplemental Digital Content 1, http://links.lww.com/INF/B83.  
The rate of SBI in 15- to 21-day-old patients was 33.3% (95% CI: 
23.7%–42.9%), similar to that among those 7- to 14-day-old patients 
(31.9%, CI 95% 21.1–42.7%), and higher than that in infants older 
than 21 days of age (18.3%, CI 95% 16.3–20.3%). By age, Table, 
Supplemental Digital Content 2, http://links.lww.com/INF/B84, and 
Fig., Supplemental Digital Content 3, http://links.lww.com/INF/B85  
show the overall rate of SBI, whereas Table 1 lists the types of SBI diag-
nosed. Patients with cellulitis and AOM had a normal physical examina-
tion when they arrived to the ED.

In total, 66.5% of the patients 3 months of age were man-
aged as outpatients after several hours of observation (15  7 hours, 
always 24 hours) and without receiving antibiotic treatment. This 
rate was lower in younger patients, −27% in infants 15 to 21 days 
of age; however, as many as 53% of infants 21 to 28 days of age 
managed as outpatients.

During the study period, 988 infants were initially diagnosed 
with FWS and 599 met low-risk criteria. Of these, 449 (74.9%) were 
managed as outpatients without CSF examination or antibiotic ther-
apy. Of these, we registered 34 (7.5%) unscheduled visits because of 
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persistence of fever or new symptoms and 16 scheduled visits (arrival 
of a positive culture, mainly positive urine culture without leukocytu-
ria or nitrituria). No patient managed as an outpatient returned to the 
PED due to a clinical deterioration or referred a clinical deterioration 
at home, when they were contacted by phone. Complete follow-up of 
the patients was made in 92%

DISCUSSION
According to our results, the prevalence of SBI is not 

homogenous among febrile infants 3 months of age. Specifically, 
the prevalence is higher among those 3 weeks of age. Further, 
15- to 21-day-old febrile infants have a rate of SBI that is similar to 
younger infants but higher than that among older groups. For this 
reason, we do not believe that it is appropriate to adopt different 
approaches to the management of febrile infants using 15 days of 
life as the cut-off point. If we accept that febrile infants 3 months 
of age do not constitute an homogeneous group, according to our 
data and regarding the SBI rate, the most adequate age cut-off point 
for a different approach should be 21 days.

Although the CIs for the SBI in neonates 3 weeks of age 
show overlap when compared with neonates 4 weeks of age, it 
seems reasonable to establish the age cut-off for higher risk of SBI 
at 3 weeks and not at 2 or 4 weeks of age.

Traditionally, febrile infants have been classified into  
various age groups for different management strategies: neonates 
(0–28 days); young infants (usually corresponding to 1–3 months  
of age, although some authors only include those 1–2 months of 
age); and older infants (3–36 months).The management of febrile 
infants still is controversial for those 3 months of age and, even 
more so, for those less than 1 month of age.3,10,14–16 This latter group 
has been considered to be at high risk because of relatively high 
prevalence of SBI, to the difficulty of making a clinical assess-
ment, and because of their weak immune response.5–10 The fewer 
clinical signs of infection in this age group makes it more diffi-
cult to use classic assessment scales to classify them into groups 
at higher and lower risk of having an SBI.28,29 Kadish et al24 report 
rates of SBI of up to 3% among patients 1 to 28 days of age who 
meet low-risk criteria according to the Boston and Philadelphia 
protocols and who were managed as outpatients. In addition, such 
infants tend to arrive at the emergency unit early—in our hospi-
tal more than 50% of children 3 months are brought in within  
6 hours of onset of the fever.

In a recent study, Schwatz et al4 report figures of SBI in 
children 28 days of age of 19.4%, stratifying the prevalence of 
SBI by age (in weeks). They observed that the prevalence of SBI 
in neonates >15 days of age was significantly lower than those in 
younger infants. However, they did not established different man-
agement strategies as a function of age in weeks. We found that 
the rate of SBI in 15- to 21-day-old patients (33.3%) was similar 
to that in 7- to 14-day-old infants (31.9%) and higher than in those  
21 days of age or older (18.1%). Therefore, our study shows that 

using 2 weeks of age as the cut-off point to adopt different man-
agement strategies for febrile infants is not appropriate. Notably, 
the rate of SBI in infants 7 days of age in our study was 16%, 
lower than in the other age groups. This pattern of a lower rate of 
SBI in the first week of life has also been described in other series.4  
In our case, it could be attributed to the fact that our registry did not 
include any infants 3 days of age. This is because, in line with our 
hospital’s protocols, newborns are routinely discharged between 
48 and 72 hours after birth, and if during their hospital stay they 
have a fever, they are admitted to the neonatal unit directly from 
the maternity ward.

In recent years, several studies have aimed to identify low-
risk infants using the modified versions of the classic Rochester 
and Philadelphia criteria. These scales take into account not only 
clinical findings but also results for CRP, the presence of leuko-
cytosis or immature cells, and more recently PCT values, among 
others.3,14,16,24,30 There is, however, no consensus with regards to 
the usefulness of these criteria to identify children at low risk 
of a SBI. Baker et al29 classified neonates in low- and high-risk 
groups of having an SBI according to the Philadelphia criteria. 
Of those classed in the high-risk group 18.6% were found to have 
an SBI, but up to 4.6% of those classified in the low-risk group 
also developed this type of infection. Chiu et al31 studied 250 
febrile patients 28 days of age and, using their own criteria 
for low risk, concluded that hospital observation without anti-
biotic therapy was a safe option for the management of these 
patients. More recently, Maron et al32 indicated that meeting 
low-risk criteria may be a useful tool for identifying neonates 
at high risk of an SBI, so that low-risk infants can be managed 
as outpatients without antibiotic therapy after some hours less 
than observation in hospital. In our PED, we are moving toward  
a less aggressive management with regard to complemen-
tary tests, hospitalization, and antibiotic therapy for infants  
1 month of age, specifically for the subgroup between 21 days 
and 1 month of age. A more conservative management of low-
risk patients is relevant in terms of sparing health care costs, 
emerging antibiotic resistance and potential complications asso-
ciated with hospitalization.

This study has several limitations. A prospective study 
would have allowed greater rigor in the collection of data concern-
ing these patients. However, data were extracted from a prospective 
registry with good quality data. Further, the telephone follow-ups, 
carried out by trained physicians, help to minimize this limitation. 
Second, it was not a multicenter study, so the results are difficult to 
extrapolate to other populations. Third, in our hospital, discharge 
of newborns occurs in the first 48 to 72 hours after birth, so that 
febrile infants of 2 to 3 days of age are admitted to the neonatal unit 
directly. Finally, not all the tests were performed on all patients. 
However, a close follow-up was made as it is exposed in the Results 
section and no patient with complete or incomplete testing went on 
to become sicker and wound up having SBIs.

TABLE 1. Type of Serious Bacterial Infection by Age Group

Age
Serious Bacterial Infection

UTI Bacteremia Sepsis Meningitis Others Total

7 d (25) 4 (16%) — — — — 16%
8–14 d (72) 19 (26.3%) 1 (1.4%) with associated UTI 1 (1.4%) 2 (2.7%) — 31.9%
15–21 d (93) 26 (28%) 2 (2.1%) with associated UTI 2 (2.1%) 1 (1.1%) — 33.3%
22–28 d (117) 25 (21.3%) — — 1 (0.9%) — 22.2%
29–60 d (641) 100 (15.6%) 13 (2%) 6 with associated UTI 1 (0.1%) 1 (0.1%) 2 (0.3%) 18.2%
61–90 d (627) 100 (15.9%) 7 (1.1%) 2 with associated UTI 2 (0.3%) — 1 (0.1%) 17.5%

UTI indicates urinary tract infection.
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