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BACKGROUND: Differences among febrile infant institu-
tional clinical practice guidelines (CPGs) may contribute to
practice variation and increased healthcare costs.

OBJECTIVE: Determine the association between pediatric
emergency department (ED) CPGs and laboratory testing,
hospitalization, ceftriaxone use, and costs in febrile infants.

DESIGN: Retrospective cross-sectional study in 2013.

SETTING: Thirty-three hospitals in the Pediatric Health
Information System.

PATIENTS: Infants aged �56 days with a diagnosis of fever.

EXPOSURES: The presence and content of ED-based feb-
rile infant CPGs assessed by electronic survey.

MEASUREMENTS: Using generalized estimating equations,
we evaluated the association between CPG recommenda-
tions and rates of urine, blood, cerebrospinal fluid (CSF)
testing, hospitalization, and ceftriaxone use at ED discharge
in 2 age groups: �28 days and 29 to 56 days. We also
assessed CPG impact on healthcare costs.

RESULTS: We included 9377 ED visits; 21 of 33 EDs
(63.6%) had a CPG. For neonates �28 days, CPG recom-
mendations did not vary and were not associated with dif-
ferences in testing, hospitalization, or costs. Among infants
29 to 56 days, CPG recommendations for CSF testing and
ceftriaxone use varied. CSF testing occurred less often at
EDs with CPGs recommending limited testing compared to
hospitals without CPGs (adjusted odds ratio: 0.5, 95% con-
fidence interval: 0.3-0.8). Ceftriaxone use at ED discharge
varied significantly based on CPG recommendations. Costs
were higher for admitted and discharged infants 29 to 56
days old at hospitals with CPGs.

CONCLUSIONS: CPG recommendations for febrile infants
29 to 56 days old vary across institutions for CSF testing
and ceftriaxone use, correlating with observed practice vari-
ation. CPGs were not associated with lower healthcare
costs. Journal of Hospital Medicine 2015;000:000–000.
VC 2015 Society of Hospital Medicine

Febrile young infants are at high risk for serious bac-
terial infection (SBI) with reported rates of 8.5% to
12%, even higher in neonates �28 days of age.1–3 As

a result, febrile infants often undergo extensive diag-
nostic evaluation consisting of a combination of urine,
blood, and cerebrospinal fluid (CSF) testing.4–6 Several
clinical prediction algorithms use this diagnostic test-
ing to identify febrile infants at low risk for SBI, but
they differ with respect to age range, recommended
testing, antibiotic administration, and threshold for
hospitalization.4–6 Additionally, the optimal manage-
ment strategy for this population has not been
defined.7 Consequently, laboratory testing, antibiotic
use, and hospitalization for febrile young infants vary
widely among hospitals.8–10

Clinical practice guidelines (CPGs) are designed to
implement evidence-based care and reduce practice
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variability, with the goal of improving quality of care
and optimizing costs.11 Implementation of a CPG for
management of febrile young infants in the Inter-
mountain Healthcare System was associated with
greater adherence to evidence-based care and lower
costs.12 However, when strong evidence is lacking,
different interpretations of febrile infant risk classifica-
tion incorporated into local CPGs may be a major
driver of the across-hospital practice variation
observed in prior studies.8,9 Understanding sources of
variability as well as determining the association of
CPGs with clinicians’ practice patterns can help iden-
tify quality improvement opportunities, either through
national benchmarking or local efforts.

Our primary objectives were to compare (1) recom-
mendations of pediatric emergency department–based
institutional CPGs for febrile young infants and (2)
rates of urine, blood, CSF testing, hospitalization, and
ceftriaxone use at emergency department (ED) dis-
charge based upon CPG presence and the specific
CPG recommendations. Our secondary objectives
were to describe the association of CPGs with health-
care costs and return visits for SBI.

METHODS
Study Design

We used the Pediatric Health Information System
(PHIS) to identify febrile infants �56 days of age who
presented to the ED between January 1, 2013 and
December 31, 2013. We also surveyed ED providers
at participating PHIS hospitals. Informed consent was
obtained from survey respondents. The institutional
review board at Boston Children’s Hospital approved
the study protocol.

Clinical Practice Guideline Survey

We sent an electronic survey to medical directors or
division directors at 37 pediatric EDs to determine
whether their ED utilized a CPG for the management
of the febrile young infant in 2013. If no response
was received after the second attempt, we queried ED
fellowship directors or other ED attending physicians
at nonresponding hospitals. Survey items included the
presence of a febrile young infant CPG, and if present,
the year of implementation, ages targeted, and CPG
content. As applicable, respondents were asked to
share their CPG and/or provide the specific CPG
recommendations.

We collected and managed survey data using the
Research Electronic Data Capture (REDCap) electronic
data capture tools hosted at Boston Children’s Hospi-
tal. REDCap is a secure, Web-based application
designed to support data capture for research studies.13

Data Source

The PHIS database contains administrative data from
44 US children’s hospitals. These hospitals, affiliated
with the Children’s Hospital Association, represent

85% of freestanding US children’s hospitals.14

Encrypted patient identifiers permit tracking of
patients across encounters.15 Data quality and integ-
rity are assured jointly by the Children’s Hospital
Association and participating hospitals.16 For this
study, 7 hospitals were excluded due to incomplete
ED data or known data-quality issues.17

Patients

We identified study infants using the following Inter-
national Classification of Diseases, 9th Revision (ICD-
9) admission or discharge diagnosis codes for fever as
defined previously8,9: 780.6, 778.4, 780.60, or
780.61. We excluded infants with a complex chronic
condition18 and those transferred from another insti-
tution, as these infants may warrant a nonstandard
evaluation and/or may have incomplete data. For
infants with >1 ED visit for fever during the study
period, repeat visits within 3 days of an index visit
were considered a revisit for the same episode of ill-
ness; visits >3 days following an index visit were con-
sidered as a new index visit.

Study Definitions

From the PHIS database, we abstracted demographic
characteristics (gender, race/ethnicity), insurance sta-
tus, and region where the hospital was located (using
US Census categories19). Billing codes were used to
assess whether urine, blood, and CSF testing (as
defined previously9) were performed during the ED
evaluation. To account for ED visits that spanned the
midnight hour, for hospitalized patients we considered
any testing or treatment occurring on the initial or
second hospital day to be performed in the ED; billing
code data in PHIS are based upon calendar day and
do not distinguish testing performed in the ED versus
inpatient setting.8,9 Patients billed for observation care
were classified as being hospitalized.20,21

We identified the presence of an SBI using ICD-9
diagnosis codes for the following infections as
described previously9: urinary tract infection or pyelo-
nephritis,22 bacteremia or sepsis, bacterial meningi-
tis,16 pneumonia,23 or bacterial enteritis. To assess
return visits for SBI that required inpatient manage-
ment, we defined an ED revisit for an SBI as a return
visit within 3 days of ED discharge24,25 that resulted
in hospitalization with an associated ICD-9 discharge
diagnosis code for an SBI.

Hospitals charges in PHIS database were adjusted
for hospital location by using the Centers for Medi-
care and Medicaid Services price/wage index. Costs
were estimated by applying hospital-level cost-to-
charge ratios to charge data.26

Measured Exposures

The primary exposure was the presence of an ED-
based CPG for management of the febrile young
infant aged �28 days and 29 to 56 days; 56 days was

Aronson et al | Febrile Infant CPGs

2 An Official Publication of the Society of Hospital Medicine Journal of Hospital Medicine Vol 00 | No 00 | Month 2015



used as the upper age limit as all of the CPGs
included infants up to this age or beyond. Six institu-
tions utilized CPGs with different thresholds to define
the age categories (eg, dichotomized at 27 or 30
days); these CPGs were classified into the aforemen-
tioned age groups to permit comparisons across stand-
ardized age groups. We classified institutions based on
the presence of a CPG. To assess differences in the
application of low-risk criteria, the CPGs were further
classified a priori based upon specific recommenda-
tions around laboratory testing and hospitalization, as
well as ceftriaxone use for infants aged 29 to 56 days
discharged from the ED. CPGs were categorized based
upon whether testing, hospitalization, and ceftriaxone
use were: (1) recommended for all patients, (2) recom-
mended only if patients were classified as high risk
(absence of low-risk criteria), (3) recommended
against, or (4) recommended to consider at clinician
discretion.

Outcome Measures

Measured outcomes were performance of urine,
blood, CSF testing, and hospitalization rate, as well as
rate of ceftriaxone use for discharged infants aged 29
to 56 days, 3-day revisits for SBI, and costs per visit,
which included hospitalization costs for admitted
patients.

Data Analysis

We described continuous variables using median and
interquartile range or range values and categorical
variables using frequencies. We compared medians
using Wilcoxon rank sum and categorical variables
using a v2 test. We compared rates of testing, hospi-
talization, ceftriaxone use, and 3-day revisits for SBI
based on the presence of a CPG, and when present,
the specific CPG recommendations. Costs per visit
were compared between institutions with and without
CPGs and assessed separately for admitted and dis-
charged patients. To adjust for potential confounders
and clustering of patients within hospitals, we used
generalized estimating equations with logistic regres-
sion to generate adjusted odd ratios (aORs) and 95%
confidence intervals (CIs). Models were adjusted for
geographic region, payer, race, and gender. Statistical
analyses were performed by using SAS version 9.3
(SAS Institute, Cary, NC). We determined statistical
significance as a 2-tailed P value <0.05.

Febrile infants with bronchiolitis or a history of pre-
maturity may be managed differently from full-term
febrile young infants without bronchiolitis.6,27 There-
fore, we performed a subgroup analysis after exclu-
sion of infants with an ICD-9 discharge diagnosis
code for bronchiolitis (466.11 and 466.19)28 or pre-
maturity (765).

Because our study included ED encounters in 2013,
we repeated our analyses after exclusion of hospitals
with CPGs implemented during the 2013 calendar
year.

RESULTS
CPG by Institution

Thirty-three (89.2%) of the 37 EDs surveyed com-
pleted the questionnaire. Overall, 21 (63.6%) of the
33 EDs had a CPG; 15 (45.5%) had a CPG for all
infants �56 days of age, 5 (15.2%) had a CPG for
infants �28 days only, and 1 (3.0%) had a CPG for
infants 29 to 56 days but not �28 days of age (Figure
1). Seventeen EDs had an established CPG prior to
2013, and 4 hospitals implemented a CPG during the
2013 calendar year, 2 with CPGs for neonates �28
days and 2 with CPGs for both �28 days and 29 to
56 days of age. Hospitals with CPGs were more likely

FIG. 1. Specific clinical practice guideline (CPG) recommendations for
diagnostic testing, hospitalization, and ceftriaxone use at ED discharge by
institution among the 21 institutions with a CPG. Urine testing is defined as
urine dipstick, urinalysis, or urine culture; blood testing as complete blood
count or blood culture, and cerebrospinal fluid (CSF) testing as cell
count, culture, or procedure code for lumbar puncture. Abbreviations: ED,
emergency department.
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to be located in the Northeast and West regions of
the United States and provide care to a higher propor-
tion of non-Hispanic white patients, as well as those
with commercial insurance (Table 1).

All 20 CPGs for the febrile young infant �28 days
of age recommended urine, blood, CSF testing, and
hospitalization for all infants (Figure 1). Of the 16
hospitals with CPGs for febrile infants aged 29 to 56
days, all recommended urine and blood testing for all
patients, except for 1 CPG, which recommended con-
sideration of blood testing but not to obtain routinely.
Hospitals varied in recommendations for CSF testing
among infants aged 29 to 56 days: 8 (50%) recom-
mended CSF testing in all patients and 8 (50%) rec-
ommended CSF testing only if the patient was high
risk per defined criteria (based on history, physical
examination, urine, and blood testing). In all 16
CPGs, hospitalization was recommended only for
high-risk infants. For low-risk infants aged 29–56
days being discharged from the ED, 3 hospitals rec-
ommended ceftriaxone for all, 9 recommended consid-
eration of ceftriaxone, and 4 recommended against
antibiotics (Figure 1).

Study Patients

During the study period, there were 10,415 infants
�56 days old with a diagnosis of fever at the 33 par-
ticipating hospitals. After exclusion of 635 (6.1%)

infants with a complex chronic condition and 445
(4.3%) transferred from another institution (including
42 with a complex chronic condition), 9377 infants
remained in our study cohort. Approximately one-
third of the cohort was �28 days of age and two-
thirds aged 29 to 56 days. The overall SBI rate was
8.5% but varied by age (11.9% in infants �28 days
and 6.9% in infants 29 to 56 days of age) (Table 1).

CPGs and Use of Diagnostic Testing,
Hospitalization Rates, Ceftriaxone Use, and Revisits
for SBI

For infants �28 days of age, the presence of a CPG
was not associated with urine, blood, CSF testing,
or hospitalization after multivariable adjustment
(Table 2). Among infants aged 29 to 56 days, urine
testing did not differ based on the presence of a
CPG, whereas blood testing was performed less
often at the 1 hospital whose CPG recommended to
consider, but not routinely obtain, testing (aOR:
0.4, 95% CI: 0.3-0.7, P 5 0.001). Compared to hos-
pitals without a CPG, CSF testing was performed
less often at hospitals with CPG recommendations
to only obtain CSF if high risk (aOR: 0.5, 95% CI:
0.3-0.8, P 5 0.002). However, the odds of hospitali-
zation did not differ at institutions with and with-
out a febrile infant CPG (aOR: 0.7, 95% CI: 0.5-
1.1, P 5 0.10). For infants aged 29 to 56 days

TABLE 1. Characteristics of Patients in Hospitals With and Without CPGs for the Febrile Young Infant �56 Days of
Age

Characteristic

�28 Days 29–56 Days

No CPG, n 5 996, N (%) CPG, n 5 2,149, N (%) P Value No CPG, n 5 2,460, N (%) CPG, n 5 3,772, N (%) P Value

Race
Non-Hispanic white 325 (32.6) 996 (46.3) 867 (35.2) 1,728 (45.8)
Non-Hispanic black 248 (24.9) 381 (17.7) 593 (24.1) 670 (17.8)
Hispanic 243 (24.4) 531 (24.7) 655 (26.6) 986 (26.1)
Asian 28 (2.8) 78 (3.6) 40 (1.6) 122 (3.2)
Other Race 152 (15.3) 163 (7.6) <0.001 305 (12.4) 266 (7.1) <0.001
Gender
Female 435 (43.7) 926 (43.1) 0.76 1,067 (43.4) 1,714 (45.4) 0.22
Payer
Commercial 243 (24.4) 738 (34.3) 554 (22.5) 1,202 (31.9)
Government 664 (66.7) 1,269 (59.1) 1,798 (73.1) 2,342 (62.1)
Other payer 89 (8.9) 142 (6.6) <0.001 108 (4.4) 228 (6.0) <0.001
Region
Northeast 39 (3.9) 245 (11.4) 77 (3.1) 572 (15.2)
South 648 (65.1) 915 (42.6) 1,662 (67.6) 1,462 (38.8)
Midwest 271 (27.2) 462 (21.5) 506 (20.6) 851 (22.6)
West 38 (3.8) 527 (24.5) <0.001 215 (8.7) 887 (23.5) <0.001
Serious bacterial infection
Overall* 131 (13.2) 242 (11.3) 0.14 191 (7.8) 237 (6.3) 0.03
UTI/pyelonephritis† 73 (7.3) 153 (7.1) 103 (4.2) 154 (4.1)
Bacteremia/sepsis† 56 (5.6) 91 (4.2) 78 (3.2) 61 (1.6)
Bacterial meningitis† 15 (1.5) 15 (0.7) 4 (0.2) 14 (0.4)
Age, d, median (IQR) 18 (11, 24) 18 (11, 23) 0.67 46 (37, 53) 45 (37, 53) 0.11

NOTE: Abbreviations: CPG, clinical practice guideline; IQR, interquartile range; UTI, urinary tract infection.
*Includes UTI/pyelonephritis, bacteremia/sepsis, bacterial meningitis, pneumonia, and bacterial enteritis.
†Some infants had more than 1 site of infection.
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discharged from the ED, ceftriaxone was adminis-
tered more often at hospitals with CPGs that rec-
ommended ceftriaxone for all discharged patients
(aOR: 4.6, 95% CI: 2.3–9.3, P< 0.001) and less
often at hospitals whose CPGs recommended against
antibiotics (aOR: 0.3, 95% CI: 0.1-0.9, P 5 0.03)
(Table 3). Our findings were similar in the subgroup
of infants without bronchiolitis or prematurity (see
Supporting Tables 1 and 2 in the online version of

this article). After exclusion of hospitals with a
CPG implemented during the 2013 calendar year (4
hospitals excluded in the �28 days age group and 2
hospitals excluded in the 29 to 56 days age group),
infants aged 29 to 56 days cared for at a hospital
with a CPG experienced a lower odds of hospitali-
zation (aOR: 0.7, 95% CI: 0.4-0.98, P 5 0.04). Oth-
erwise, our findings in both age groups did not
materially differ from the main analyses.

TABLE 2. Variation in Testing and Hospitalization Based on CPG-Specific Recommendations Among Infants �28
Days of Age With Diagnosis of Fever

Testing/Hospitalization No. of Hospitals No. of Patients % Received* aOR (95% CI)† P Value†

Laboratory testing
Urine testing‡

No CPG 13 996 75.6 Ref
CPG: recommend for all 20 2,149 80.7 1.2 (0.9-1.7) 0.22
Blood testing§

No CPG 13 996 76.9 Ref
CPG: recommend for all 20 2,149 81.8 1.2 (0.9-1.7) 0.25
CSF testing|

No CPG 13 996 71.0 Ref
CPG: recommend for all 20 2,149 77.5 1.3 (1.0–1.7) 0.08

Disposition
Hospitalization
No CPG 13 996 75.4 Ref
CPG: recommend for all 20 2,149 81.6 1.2 (0.9-1.8) 0.26

NOTE: Abbreviations: aOR, adjusted odds ratio; CI, confidence interval; CPG, clinical practice guideline; CSF, cerebrospinal fluid.
*Percent of infants who received test or were hospitalized.
†Adjusted for hospital clustering, geographic region, payer, race, and gender.
‡Urine testing defined as urine dipstick, urinalysis, or urine culture; §Blood testing defined as complete blood count or blood culture. |CSF testing defined as cell count, culture, or procedure code for lumbar puncture

TABLE 3. Variation in Testing, Hospitalization, and Ceftriaxone Use Based on CPG-Specific Recommendations
Among Infants 29 to 56 Days of Age With Diagnosis of Fever

Testing/Hospitalization No. of Hospitals No. of Patients % Received* aOR (95% CI)† P Value†

Laboratory resting
Urine testing‡

No CPG 17 2,460 81.1 Ref
CPG: recommend for all 16 3,772 82.1 0.9 (0.7-1.4) 0.76
Blood testing§

No CPG 17 2,460 79.4 Ref
CPG: recommend for all 15 3,628 82.6 1.1 (0.7-1.6) 0.70
CPG: recommend consider 1 144 62.5 0.4 (0.3-0.7) 0.001
CSF testing|

No CPG 17 2,460 46.3 Ref
CPG: recommend for all 8 1,517 70.3 1.3 (0.9-1.9) 0.11
CPG: recommend if high-risk 8 2,255 39.9 0.5 (0.3-0.8) 0.002

Disposition
Hospitalization
No CPG 17 2,460 47.0 Ref
CPG: recommend if high-risk 16 3,772 42.0 0.7 (0.5-1.1) 0.10
Ceftriaxone if discharged¶

No CPG 17 1,304 11.7 Ref
CPG: recommend against 4 313 10.9 0.3 (0.1-0.9) 0.03
CPG: recommend consider 9 1,567 14.4 1.5 (0.9-2.4) 0.09
CPG: recommend for all 3 306 64.1 4.6 (2.3–9.3) < 0.001

NOTE: Abbreviations: aOR, adjusted odds ratio; CI, confidence interval; CPG, clinical practice guideline; CSF, cerebrospinal fluid.
*Percent of infants who received test, were hospitalized, or received ceftriaxone.
†Adjusted for hospital clustering, geographic region, payer, race, and gender.
‡Urine testing defined as urine dipstick, urinalysis, or urine culture.
§Blood testing defined as complete blood count or blood culture.
|CSF testing defined as cell count, culture, or procedure code for lumbar puncture. ¶For low-risk infants discharged from the emergency department.
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Three-day revisits for SBI were similarly low at hos-
pitals with and without CPGs among infants �28
days (1.5% vs 0.8%, P 5 0.44) and 29 to 56 days of
age (1.4% vs 1.1%, P 5 0.44) and did not differ after
exclusion of hospitals with a CPG implemented in
2013.

CPGs and Costs

Among infants �28 days of age, costs per visit did
not differ for admitted and discharged patients based
on CPG presence. The presence of an ED febrile
infant CPG was associated with higher costs for both
admitted and discharged infants 29 to 56 days of age
(Table 4). The cost analysis did not significantly differ
after exclusion of hospitals with CPGs implemented in
2013.

DISCUSSION
We described the content and association of CPGs
with management of the febrile infant �56 days of
age across a large sample of children’s hospitals.
Nearly two-thirds of included pediatric EDs have a
CPG for the management of young febrile infants.
Management of febrile infants �28 days was uniform,
with a majority hospitalized after urine, blood, and
CSF testing regardless of the presence of a CPG. In
contrast, CPGs for infants 29 to 56 days of age varied
in their recommendations for CSF testing as well as
ceftriaxone use for infants discharged from the ED.
Consequently, we observed considerable hospital vari-
ability in CSF testing and ceftriaxone use for dis-
charged infants, which correlates with variation in the
presence and content of CPGs. Institutional CPGs
may be a source of the across-hospital variation in
care of febrile young infants observed in prior study.9

Febrile infants �28 days of age are at particularly
high risk for SBI, with a prevalence of nearly 20% or
higher.2,3,29 The high prevalence of SBI, combined with
the inherent difficulty in distinguishing neonates with
and without SBI,2,30 has resulted in uniform CPG rec-
ommendations to perform the “full-sepsis workup” in
this young age group. Similar to prior studies,8,9 we
observed that most febrile infants �28 days undergo
the full sepsis evaluation, including CSF testing, and
are hospitalized regardless of the presence of a CPG.

However, given the conflicting recommendations
for febrile infants 29 to 56 days of age,4–6 the optimal

management strategy is less certain.7 The Rochester,
Philadelphia, and Boston criteria, 3 published models
to identify infants at low risk for SBI, primarily differ
in their recommendations for CSF testing and ceftriax-
one use in this age group.4–6 Half of the CPGs recom-
mended CSF testing for all febrile infants, and half
recommended CSF testing only if the infant was high
risk. Institutional guidelines that recommended selec-
tive CSF testing for febrile infants aged 29 to 56 days
were associated with lower rates of CSF testing. Fur-
thermore, ceftriaxone use varied based on CPG rec-
ommendations for low-risk infants discharged from
the ED. Therefore, the influence of febrile infant
CPGs mainly relates to the limiting of CSF testing and
targeted ceftriaxone use in low-risk infants. As the
rate of return visits for SBI is low across hospitals,
future study should assess outcomes at hospitals with
CPGs recommending selective CSF testing. Of note,
infants 29 to 56 days of age were less likely to be hos-
pitalized when cared for at a hospital with an estab-
lished CPG prior to 2013 without increase in 3-day
revisits for SBI. This finding may indicate that longer
duration of CPG implementation is associated with
lower rates of hospitalization for low-risk infants; this
finding merits further study.

The presence of a CPG was not associated with
lower costs for febrile infants in either age group.
Although individual healthcare systems have achieved
lower costs with CPG implementation,12 the mere
presence of a CPG is not associated with lower costs
when assessed across institutions. Higher costs for
admitted and discharged infants 29 to 56 days of age
in the presence of a CPG likely reflects the higher rate
of CSF testing at hospitals whose CPGs recommend
testing for all febrile infants, as well as inpatient man-
agement strategies for hospitalized infants not cap-
tured in our study. Future investigation should include
an assessment of the cost-effectiveness of the various
testing and treatment strategies employed for the feb-
rile young infant.

Our study has several limitations. First, the validity
of ICD-9 diagnosis codes for identifying young infants
with fever is not well established, and thus our study
is subject to misclassification bias. To minimize missed
patients, we included infants with either an ICD-9
admission or discharge diagnosis of fever; however,
utilization of diagnosis codes for patient identification

TABLE 4. Costs per Visit for Febrile Young Infants �56 Days of Age at Institutions With and Without CPGs

�28 Days, Cost, Median (IQR) 29 to 56 Days, Cost, Median (IQR)

No CPG CPG P Value No CPG CPG P Value

Admitted $4,979 ($3,408–$6,607) [n5 751] $4,715 ($3,472–$6,526) [n5 1,753] 0.79 $3,756 ($2,725–$5,041) [n5 1,156] $3,923 ($3,077–$5,243) [n5 1,586] <0.001
Discharged $298 ($166–$510) [n5 245] $231 ($160–$464) [n5 396] 0.10 $681($398–$982) [n5 1,304)] $764 ($412–$1,100) [n5 2,186] <0.001

NOTE: Abbreviations: CPG, clinical practice guideline; IQR, interquartile range.
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may have resulted in undercapture of infants with a
measured temperature of �38.0�C. It is also possible
that some patients who did not undergo testing were
misclassified as having a fever or had temperatures
below standard thresholds to prompt diagnostic test-
ing. This is a potential reason that testing was not
performed in 100% of infants, even at hospitals with
CPGs that recommended testing for all patients. Addi-
tionally, some febrile infants diagnosed with SBI may
not have an associated ICD-9 diagnosis code for fever.
Although the overall SBI rate observed in our study
was similar to prior studies,4,31 the rate in neonates
�28 days of age was lower than reported in recent
investigations,2,3 which may indicate inclusion of a
higher proportion of low-risk febrile infants. With the
exception of bronchiolitis, we also did not assess diag-
nostic testing in the presence of other identified sour-
ces of infection such as herpes simplex virus.

Second, we were unable to assess the presence or
absence of a CPG at the 4 excluded EDs that did not
respond to the survey or the institutions excluded for
data-quality issues. However, included and excluded
hospitals did not differ in region or annual ED volume
(data not shown).

Third, although we classified hospitals based upon
the presence and content of CPGs, we were unable to
fully evaluate adherence to the CPG at each site.

Last, though PHIS hospitals represent 85% of free-
standing children’s hospitals, many febrile infants are
hospitalized at non-PHIS institutions; our results may
not be generalizable to care provided at non–child-
ren’s hospitals.

CONCLUSIONS
Management of febrile neonates �28 days of age does
not vary based on CPG presence. However, CPGs for
the febrile infant aged 29 to 56 days vary in recom-
mendations for CSF testing as well as ceftriaxone use
for low-risk patients, which significantly contributes
to practice variation and healthcare costs across
institutions.
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