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OBJECTIVES: To evaluate the Rochester and modified Philadelphia criteria for the risk 
stratification of febrile infants with invasive bacterial infection (IBI) who do not appear ill 
without routine cerebrospinal fluid (CSF) testing.
METHODS: We performed a case-control study of febrile infants ≤60 days old presenting to 1 
of 9 emergency departments from 2011 to 2016. For each infant with IBI (defined as a blood 
[bacteremia] and/or CSF [bacterial meningitis] culture with growth of a pathogen), controls 
without IBI were matched by site and date of visit. Infants were excluded if they appeared 
ill or had a complex chronic condition or if data for any component of the Rochester or 
modified Philadelphia criteria were missing.
RESULTS: Overall, 135 infants with IBI (118 [87.4%] with bacteremia without meningitis and 
17 [12.6%] with bacterial meningitis) and 249 controls were included. The sensitivity of 
the modified Philadelphia criteria was higher than that of the Rochester criteria (91.9% vs 
81.5%; P = .01), but the specificity was lower (34.5% vs 59.8%; P < .001). Among 67 infants 
>28 days old with IBI, the sensitivity of both criteria was 83.6%; none of the 11 low-risk 
infants had bacterial meningitis. Of 68 infants ≤28 days old with IBI, 14 (20.6%) were low 
risk per the Rochester criteria, and 2 had meningitis.
CONCLUSIONS: The modified Philadelphia criteria had high sensitivity for IBI without routine 
CSF testing, and all infants >28 days old with bacterial meningitis were classified as high 
risk. Because some infants with bacteremia were classified as low risk, infants discharged 
from the emergency department without CSF testing require close follow-up.
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WHAT’S KNOWN ON THIS SUBJECT: The Rochester and 
modified Philadelphia criteria do not include routine 
cerebrospinal fluid testing. Although these criteria have 
high sensitivity in the risk stratification of febrile infants 
with serious bacterial infections, most studies had few 
infants with bacteremia and/or bacterial meningitis.

WHAT THIS STUDY ADDS: The modified Philadelphia 
criteria were highly sensitive in the risk stratification of 
non–ill-appearing febrile infants with bacteremia, and 
no infants with bacterial meningitis were classified as 
low risk. Two infants ≤28 days old with meningitis were 
classified as low risk by the Rochester criteria.
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The overall prevalence of IBI has been reported to be 2% in febrile infants.‍6
The prevalence of IBI is highest among febrile infants ≤28 days of age, and 1% of these infants will have bacterial meningitis.‍6
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Approximately 10% of febrile 
infants ≤60 days of age evaluated 
in the emergency department (ED) 
have a serious bacterial infection.1 
To identify infants who may be 
discharged from the ED after initial 
evaluation, the Rochester and 
Philadelphia criteria2 – 4 are widely 
used to stratify febrile infants on 
the basis of their risk of serious 
bacterial infection.5 Although these 
criteria have a reported sensitivity 
of >90% in the risk stratification of 
febrile infants with serious bacterial 
infections, these studies included 
mostly infants with urinary tract 
infections (UTIs), with relatively 
few infants with bacteremia and/
or bacterial meningitis4 (ie, invasive 
bacterial infection [IBI]). Therefore, 
data are limited regarding the 
precision of the Rochester and 
Philadelphia criteria in the risk 
stratification of infants with IBI.4 
Additionally, with a changing 
epidemiology of IBI in febrile 
infants since the development of 
these criteria >2 decades ago, 6,  7 the 
performance of these criteria needs 
to be reevaluated periodically.4,  8

Given the rarity of bacterial 
meningitis in febrile infants >28 
days of age who appear well and 
the unclear benefit of routine 
cerebrospinal fluid (CSF) testing, 9 – 11 
some providers do not automatically 
perform CSF testing in this age group, 
although practice varies substantially 
across hospitals.12, 13 The Rochester 
criteria and the modified 
Philadelphia criteria do not require 
routine CSF testing to classify febrile 
infants as being at a low or high risk 
for serious bacterial infection.2,  9  
Data regarding the performance 
characteristics of the Rochester and 
modified Philadelphia criteria in a 
large sample of febrile infants ≤60 
days of age with IBI would inform 
the need for routine CSF testing in 
this population. Our objective was to 
evaluate the Rochester and modified 
Philadelphia criteria for the risk 
stratification of infants with IBI using 

a contemporary sample of febrile 
infants ≤60 days of age evaluated in 
the ED.

METHODS

Study Design

We analyzed data collected for a case-
control study of febrile infants ≤60 
days of age evaluated in the ED at 1 
of 11 children’s hospitals between 
July 1, 2011, and June 30, 2016. The 
current study was limited to the 9 
hospitals containing hematology 
laboratories that reported band 
counts because these were included 
in both the Rochester criteria and 
the modified Philadelphia criteria. 
The study was approved by each 
site’s institutional review board with 
permission for data sharing.

Cases

Infants ≤60 days of age with IBI were 
identified through query of each 
hospital’s microbiology laboratory 
database or electronic medical record 
system for blood and/or CSF cultures 
positive for a pathogen (defined a 
priori).7 Infants were excluded if 
the culture with positive results 
was documented in the medical 
record to have been treated as a 
contaminant.7,  14,  15 Bacteremia was 
defined as growth of a pathogen in 
a blood culture. Bacterial meningitis 
was defined as growth of a pathogen 
in a CSF culture (with or without 
bacteremia) or growth of a pathogen 
in a blood culture with concomitant 
CSF pleocytosis if antimicrobial 
agents were administered before 
CSF collection. CSF pleocytosis was 
defined as a CSF white blood cell 
(WBC) count of ≥20 cells per mm3 for 
infants ≤28 days of age and ≥10 cells 
per mm3 for infants 29 to 60 days of 
age.16

Infants with IBI were included as 
case patients if they presented either 
from home or from an outpatient 
clinic to the participating hospital’s 
ED (ie, were not transferred 
from another hospital) and if the 

following criteria were met: (1) 
presence of fever (defined as a rectal 
temperature of ≥38.0°C at home, in 
an outpatient clinic, or in the ED4), 
(2) no ill appearance as documented 
on the ED physical examination, 17 
and (3) absence of a complex chronic 
condition.18,  19 For all infants with 
IBI, medical records in the 30 days 
after were reviewed to assess for a 
diagnosis of bacterial meningitis.

Controls

Each case patient was matched by 
hospital and date of visit to 2 febrile 
infant controls. Potentially eligible 
controls were identified through 
a query of the Pediatric Health 
Information System database for 
infants ≤60 days of age with an ED 
visit to a participating hospital during 
the 5-year study period and who had 
urine and blood cultures obtained. 
A query of the electronic medical 
record system was performed at 1 
site that did not contribute ED data 
to the Pediatric Health Information 
System. For each case patient at 
a participating site, infants with 
the closest date of visit to the case 
patient were selected as potential 
controls; if >2 infants were eligible on 
the basis of visit proximity, a random 
number generator was used to select 
which controls to include.

Medical records were reviewed for 
each potential control to determine 
the presence of fever and to confirm 
eligibility. Controls were eligible if (1) 
they met the same inclusion criteria 
as case patients, (2) their blood and/
or CSF culture did not have growth 
of a pathogen, and (3) they had not 
received antibiotics within 7 days 
before the ED visit. For all controls, 
medical records for the 30 days 
after the ED visit were reviewed 
to ensure that the infant was not 
diagnosed with an IBI. If a potentially 
eligible control was determined to 
be ineligible after a medical record 
review, an infant with the next 
closest date of visit was selected, with 
the process repeated until an eligible 
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control was identified. Febrile infants 
with UTIs7,  20,  21 but without IBI were 
eligible for inclusion as controls.

Data Collection

For each case patient and control, 
we extracted the following data: 
demographics (age and sex); 
past medical history (including 
gestational age); clinical appearance 
and presence of a localized infection; 
complete blood count, urinalysis, 
and CSF cell count; and bacterial 
culture results (urine, blood, and 
CSF). Study investigators at each site 
entered data into a secure Research 
Electronic Data Capture tool hosted 
at Yale University.22

Rochester and Modified Philadelphia 
Criteria

 Table 1 lists the components 
of the Rochester and modified 
Philadelphia criteria that classified 
an infant as low risk.9,  23 For both 
criteria, the definition of a normal 
urinalysis was based on currently 
used urine dipstick and microscopy 
parameters.20 Band counts require 
performance of a manual differential 
on a complete blood count. Because 
performance of a manual differential 
is usually reflexively triggered 
by specific parameters set on a 
hospital’s automated hematology 
analyzer, 24 the band count was 
recorded as 0 if only an automated 
differential was performed, and 
no bands were reported. The 
immature-to-total (I/T) neutrophil 
ratio was defined as the percentage 
of bands divided by the percentage 
of total neutrophils on a complete 

blood count. Infants were excluded 
from the primary analyses if data 
were missing for any component 
of the Rochester or modified 
Philadelphia criteria (eg, gestational 
age, urinalysis, or peripheral WBC 
count).23

Statistical Analyses

Categorical variables were 
described by using frequencies and 
percentages, and distributions were 
compared by using a χ2 test. For the 
Rochester and modified Philadelphia 
criteria, sensitivity and specificity 
were calculated and reported with 
95% confidence intervals (CIs). 
Because both the Rochester and 
Philadelphia criteria have historically 
used ≤10 WBCs per high-power field 
(HPF) or ≤10 WBCs per mm3 on an 
enhanced urinalysis2,  9,  23 to define 
a normal urinalysis, analyses were 
repeated by using this definition. 
Additionally, because the modified 
Philadelphia criteria were developed 
for infants ≤56 days of age, 9 analyses 
were repeated after limiting the 
sample to infants in this age range. 
Because of concerns regarding the 
introduction of bias on the basis of 
the exclusion of infants with IBI, we 
also calculated the sensitivity of the 
Rochester and modified Philadelphia 
criteria after the inclusion of infants 
with missing data.

Statistical analyses were performed 
by using Stata data analysis and 
statistical software version 15.0 
(Stata Corp, College Station, TX). A 
2-tailed P value < .05 was considered 
statistically significant.

RESULTS

Study Sample

During the 5-year study period, 331 
infants with IBI were evaluated in the 
EDs of the 9 participating hospitals. 
Eighty-six infants (26.0%) were 
excluded because of ill appearance, 
including 26 febrile infants who had 
bacterial meningitis. Of the infants 
with IBI who did not appear ill, 
145 met inclusion criteria as case 
patients and were matched to 290 
controls. Because of missing data on 
clinical or laboratory components 
of the Rochester and/or modified 
Philadelphia criteria, 10 case patients 
and 41 controls were excluded, 
resulting in a final study sample of 
135 case patients and 249 controls 
(Fig 1). Among the 135 infants with 
IBI, 118 (87.4%) had bacteremia 
without meningitis, and 17 (12.6%) 
had bacterial meningitis (with or 
without bacteremia). Of the 17 
infants with bacterial meningitis, 7 
(41.2%) were >28 days of age.

Sensitivity and Specificity of the 
Rochester and Modified Philadelphia 
Criteria

A higher proportion of febrile infants 
with IBI were ≤28 days of age and 
had abnormal laboratory parameters 
compared with matched controls 
(Table 2). Sixty-one infants with IBI 
(45.2%) had a UTI compared with 15 
controls (6.0%). Overall, 25 infants 
with IBI (18.5%; 95% CI: 12.4%–
26.1%) were classified as low risk 
per the Rochester criteria compared 
with 11 infants (8.1%; 4.1%–14.1%) 
who were classified as low risk 

PEDIATRICS Volume 142, number 6, December 2018 3

TABLE 1  Low-Risk Components for the Rochester and Modified Philadelphia Criteria

Components Rochester Modified Philadelphia

Demographics N/Aa Age >28 d
Past medical history Previously healthyb Previously healthyb

Physical examination No skin or soft tissue infection No skin or soft tissue infection
Laboratory Normal urinalysisc; peripheral WBC count of ≥5000 and ≤15 000; 

absolute band count of ≤1500 bands per μL
Normal urinalysisc; peripheral WBC count of ≥5000 and 

≤15 000; I/T ratio of <0.2d

N/A, not applicable.
a Rochester criteria include infants ≤60 d of age without an age cutoff to define low risk.
b Gestational age ≥37 wk; no previous ED visit, hospitalization, or evaluation for fever; no previous IBI or treatment with antibiotics; no other significant past medical history.
c Urine dipstick with no or trace leukocyte esterase, negative nitrites, and urine microscopy, with ≤5 WBCs per HPF or ≤5 WBCs per mm3 on an enhanced urinalysis.
d Bands-to-total neutrophil ratio.
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per the modified Philadelphia 
criteria (difference: 10.4%; 95% CI: 
2.2%–18.6%).

The sensitivity of the Rochester 
criteria was lower than the sensitivity 
of the modified Philadelphia criteria 
(81.5% vs 91.9%; P = .01), but 
the specificity was higher (59.8% 
vs 34.5%; P < .001). The criteria 
performed similarly when restricted 
to infants 29 to 60 days of age (Table 
3). Additionally, performance of the 
modified Philadelphia criteria was 
similar when limited to infants ≤56 
days of age. By using the historical 
definition of ≤10 WBCs per HPF 
or ≤10 WBCs per mm3 to define a 
normal urinalysis, the sensitivities 

of both the Rochester and modified 
Philadelphia criteria were lower 
(74.8% and 88.2%, respectively), 
with a marginal increase in specificity 
(63.5% and 36.1%).

With the inclusion of the 10 infants 
with IBI who had missing data, an 
additional 4 infants were classified 
as low risk by the Rochester criteria, 
including 1 infant who was also 
classified as low risk per the modified 
Philadelphia criteria. When including 
these infants in the analysis, the 
sensitivity of the Rochester criteria 
was slightly lower overall (80.0%) 
and among infants 29 to 60 days of 
age (81.7%), whereas the sensitivity 
of the modified Philadelphia criteria 

was not materially different (91.7% 
overall and 83.1% among infants 
29–60 days of age).

Febrile Infants With IBI Classified as 
Low Risk

Of the 11 infants with IBI classified 
as low risk per the modified 
Philadelphia criteria, none were 
diagnosed with bacterial meningitis 
(Table 4). Two of these infants had 
mild CSF pleocytosis after traumatic 
lumbar punctures, and neither 
received an antimicrobial treatment 
course for bacterial meningitis. The 
additional 14 infants with IBI who 
were classified as low risk per the 
Rochester criteria were all ≤28 
days of age, including 2 infants with 
bacterial meningitis (Table 4). Both 
of these infants (≤28 days of age 
with bacterial meningitis) would 
have been classified as high risk per 
the modified Philadelphia criteria 
because of an I/T ratio of ≥0.2.

Of the 4 infants with IBI who had 
missing data and were classified as 
low risk per the Rochester criteria, 
2 infants (ages 13 and 40 days) had 
group B streptococcal meningitis; 
both infants had a missing urinalysis. 
The 40-day-old infant had a 
peripheral WBC count of 15 000 cells 
per μL and an absolute band count of 
1200 bands per μL, with an I/T ratio 
of 0.2. The 1 infant classified as low 
risk per the modified Philadelphia 
criteria was a 55-day-old infant with 
group B streptococcal bacteremia 
and mild CSF pleocytosis after a 
traumatic lumbar puncture; the 
infant was not treated for bacterial 
meningitis.

DISCUSSION

In this validation study that included 
a large multicenter sample of febrile 
infants with IBI who did not appear 
ill, the modified Philadelphia criteria 
were highly sensitive in the risk 
stratification of infants with IBI. 
Importantly, no infants with bacterial 
meningitis were classified as low 

ARONSON et al4

FIGURE 1
Study population. a One infant was missing a urinalysis and complete blood count.
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risk. Although the Rochester criteria 
had a similar sensitivity for IBI in 
febrile infants >28 days of age, 2 
infants ≤28 days of age with bacterial 
meningitis were classified as low 
risk. Our findings support the use of 
the modified Philadelphia criteria 
without routine CSF testing for 
febrile infants in the second month 
of life.

Although only 0.2% of febrile infants 
29 to 60 days of age who present to 
the ED have bacterial meningitis, 6 
many pediatric emergency medicine 
clinicians routinely perform CSF 
testing in this age group because of 
the high rate of neurologic sequelae 
and mortality associated with this 
condition.25,  26 However, performance 
of routine CSF testing in this age 
group is associated with higher 

costs, increased hospitalization 
rates for otherwise low-risk infants, 
and significant stress for parents, 
all without a reduction in adverse 
outcomes compared with selective 
CSF testing.10, 13,  27,  28 Therefore, 
some have questioned the need for 
routine CSF testing in this age group. 
However, previous investigations in 
which the Rochester and modified 
Philadelphia criteria were evaluated 
included few infants with bacterial 
meningitis who did not appear  
ill.4,  8, 9,  23

Our results inform this important 
issue by revealing that the modified 
Philadelphia criteria had high 
sensitivity for IBI and classified all 
infants with bacterial meningitis as 
high risk without routine CSF testing. 
Although 11 infants 29 to 60 days 

of age were classified as low risk by 
the modified Philadelphia criteria, all 
the infants had bacteremia without 
meningitis, and the 2 infants with 
CSF pleocytosis had traumatic 
lumbar punctures. Additionally, 
we excluded 26 febrile infants with 
bacterial meningitis who appeared 
ill, all of whom would have been 
classified as high risk by the modified 
Philadelphia criteria because of their 
ill appearance.9

The overall prevalence of IBI has 
been reported to be 2% in febrile 
infants.6 Therefore, among the 
thousands of febrile infants evaluated 
in the ED, few infants with IBI will 
be missed with use of these criteria. 
For instance, of 300 febrile infants 
>28 days of age who do not appear 
ill, 6 (2%) will have an IBI, and 1 of 
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TABLE 2  Characteristics of Case Patients and Controls

Characteristic Case Patients (N = 135), n (%) Controls (N = 249), n (%) P

Demographics
 Age group, d .01
  ≤28 68 (50.4) 92 (37.0)
  29–60 67 (49.6) 157 (63.1)
 Female sex 61 (45.2) 102 (41.0) .42
Parameters of Rochester criteria
 Low risk 25 (18.5) 149 (59.8) <.001
  Previously healthya 107 (79.3) 206 (82.7) .40
  Normal urinalysisb 61 (45.2) 219 (88.0) <.001
  Peripheral WBC ≥5000 and ≤15 000 86 (63.7) 200 (80.3) <.001
  Normal absolute band countc 110 (81.5) 240 (96.4) <.001
Parameters of modified Philadelphia criteria
 Low risk 11 (8.1) 86 (34.5) <.001
  Previously healthya 107 (79.3) 206 (82.7) .40
  Normal urinalysisb 61 (45.2) 219 (88.0) <.001
  Peripheral WBC ≥5000 and ≤15 000 86 (63.7) 200 (80.3) <.001
  Normal I/T ratiod 103 (76.3) 234 (94.0) <.001

a Gestational age ≥37 wk; no previous ED visit, hospitalization, or evaluation for fever; no previous IBI or treatment with antibiotics; no other significant past medical history.
b Urine dipstick with no or trace leukocyte esterase, negative nitrites, and urine microscopy, with ≤5 WBCs per HPF or ≤5 WBCs per mm3 on an enhanced urinalysis.
c Absolute band count ≤1500.
d Bands-to-total neutrophil ratio <0.2.

TABLE 3  Performance Characteristics of the Rochester and Modified Philadelphia Criteria for the Identification of IBI in Febrile Infants

Sensitivity (95% CI) Specificity (95% CI)

Infants ≤60 d of age
 Rochester criteria 81.5 (73.9–87.6) 59.8 (53.5–66.0)
 Modified Philadelphia criteria 91.9 (85.9–95.9) 34.5 (28.6–40.8)
Infants ≤28 d of age
 Rochester criteria 79.4 (67.9–88.3) 64.1 (53.5–73.9)
 Modified Philadelphia criteriaa 100 (94.7–100) 0 (0–3.9)
Infants 29–60 d of age
 Rochester criteria 83.6 (72.5–91.5) 57.3 (49.2–65.2)
 Modified Philadelphia criteria 83.6 (72.5–91.5) 54.8 (46.6–62.7)

a All infants ≤28 d of age were considered high risk per the modified Philadelphia criteria.
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these 6 infants will be classified as 
low risk by the modified Philadelphia 
criteria. Therefore, only 1 of 300 
febrile infants (0.3%) who do not 
appear ill will have an IBI, specifically 
with bacteremia, that will be missed 
with use of these criteria. Although 
the Rochester criteria had a similar 
sensitivity for IBI among infants 29  
to 60 days of age, when including 
infants with missing data, 1  
infant with bacterial meningitis in 
this age group was classified as low 
risk; our results favor the use of 
the modified Philadelphia criteria. 
However, ultimately, clinicians 
must balance the rarity of bacterial 
meningitis in febrile infants >28 days 
of age who do not appear ill and the 
risks of a lumbar puncture27,  28  
with the potential for serious 
neurologic sequelae or death if 
treatment is delayed.25, 26 For infants 
treated with empirical antimicrobial 
therapy without performance of 
CSF testing, there is potential for 
prolonged antimicrobial therapy if 
the blood culture grows a pathogen 
and CSF pleocytosis is present on 
a subsequent lumbar puncture. 
Additionally, although infection with 
herpes simplex virus is rare among 
febrile infants >28 days age, 29,  30 CSF 
testing should be obtained in this 
age group if herpes simplex virus is 
suspected (eg, presence of vesicles or 
seizures).31

The prevalence of IBI is highest 
among febrile infants ≤28 days of 
age, and 1% of these infants will have 
bacterial meningitis.6 Although most 
infants in the first month of life who 
are classified as low risk without CSF 
testing will not have an IBI, 2 infants 
with meningitis in our study would 
have been missed by the Rochester 
criteria. Although a recently validated 
procalcitonin-based, low-risk 
algorithm that also does not include 
routine CSF testing (the step-by-step 
approach) uses an age cutoff of 21 
days instead of 28 days, 32 in our study, 
3 infants with IBI, including 1 with 
bacterial meningitis, were between 

22 and 28 days of age and were 
classified as low risk per the Rochester 
criteria. Therefore, caution should be 
exercised in applying these criteria to 
febrile infants ≤28 days of age.

The sensitivity and specificity of 
the modified Philadelphia criteria 
were similar to those of the step-
by-step approach.32 Because 
procalcitonin is not currently 
available at some US hospitals, the 
modified Philadelphia criteria can 
be more widely implemented for the 
risk stratification of febrile infants. 
However, these criteria should be 
prospectively tested against the 
step-by-step approach in a large 
cohort of febrile infants. Additionally, 
although favorable outcomes have 
been reported for infants managed 
as outpatients with the step-by-step 
approach, 33 future investigation is 
needed to evaluate outcomes with 
use of the modified Philadelphia 
criteria.

Our study has several limitations. 
First, data were collected through a 
medical record review, and clinical 
variables, such as clinical appearance, 
may not be accurately documented. 
However, we used a previously 
utilized definition of ill appearance, 
and we only included infants who 
were not ill appearing.17 Second, 
although our search strategy for 
identifying case patients made it 
unlikely that we missed infants with 
IBI, we were unable to calculate the 
positive and negative predictive 
values of the Rochester and modified 
Philadelphia criteria because we 
did not include all febrile infants at 
study sites. Third, only 17 infants in 
our sample had bacterial meningitis, 
reflecting the low prevalence of this 
condition among infants who do 
not appear ill. However, our study 
included the largest sample to date 
of febrile infants ≤60 days of age 
with IBI who did not appear ill. 
Additionally, although we excluded 
26 infants with bacterial meningitis 
who appeared ill, all of these infants 
would have been classified as high 

risk by both the Rochester and 
modified Philadelphia criteria.9,  23  
Fourth, although we reviewed 
subsequent visits for controls, we 
cannot exclude the possibility that 
a control was diagnosed with IBI at 
a nonparticipating hospital. Fifth, 
although we excluded infants with 
IBI who had missing documentation 
of any component of the Rochester 
or modified Philadelphia criteria, we 
included these infants in a sensitivity 
analysis. Sixth, the band count was 
recorded as 0 if only an automated 
differential was performed on the 
complete blood count, and no bands 
were reported. Manual differentials 
are triggered reflexively by a 
hospital’s automated hematology 
analyzer or on request from a 
clinician. It is therefore possible that 
some low-risk infants with IBI and 
0 bands would have been classified 
as high risk if a manual differential 
had been performed, which may have 
resulted in an underestimation of the 
sensitivity of the criteria. Lastly, we 
only included infants who presented 
to EDs at participating children’s 
hospitals, and our results may not 
be generalizable to other settings, 
particularly community-based EDs.

CONCLUSIONS

The modified Philadelphia criteria, 
which does not include routine 
CSF testing, classifies most febrile 
infants with IBI as high risk. Because 
a few infants >28 days of age with 
bacteremia were classified as low 
risk, febrile infants discharged from 
the ED without CSF testing should 
have close outpatient follow-up. 
Caution should be exercised in 
applying low risk criteria to infants 
≤28 days of age. A prospective study 
is needed to confirm the safety of 
routinely omitting CSF testing in low-
risk febrile infants >28 days of age.
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