
Fever in Infants < 3 Months Old: 
What is the Current Standard?

Fever has been recognized as a symptom of illness for centuries. It is especially con-
cerning when it is associated with a young infant. The febrile infant has been the 
subject of much debate and research, especially in the last few decades. This drive to 
discover the best management strategy led to the publication of practice guidelines 
in 1993. Many advances have occurred in the last two decades, notably, the avail-
ability of the Haemophilus influenzae type B (Hib) and pneumococcal vaccines.1 

Although most febrile neonates and young infants have self-limiting viral infec-
tions, the aim of practice guidelines is to identify those infants who are at increased 
risk for serious bacterial infection (SBI) (i.e., bacterial meningitis, pneumonia, 
bacteremia, urinary tract infection, bacterial gastroenteritis) and therefore who 
will benefit from hospitalization and perhaps empiric treatment.2  

Unfortunately, due to maturational immunologic deficiencies and a lack of 
effective communication, neonates and young infants may demonstrate few, if any, 
clinical clues to an underlying illness.3,4 Many times, fever may be the only present-
ing symptom. The incidence of SBI is relatively high in febrile infants, particularly 
in those < 28 days, as compared to older children.5 To clinically discern which 
infant is harboring an SBI is difficult to impossible when the infant is well-appear-
ing. This has led clinicians to develop an aggressive approach in managing febrile 
infants, including diagnostic tests and, frequently, hospital admission pending cul-
ture results. However, a “shotgun” approach in every child can be costly and has the 
added risk of complications from medications and diagnostic testing.  

Because of the increasing problem with drug resistance, iatrogenic problems, and 
the relatively low incidence of SBIs in febrile neonates, efforts have been made to 
see if any specific tests can allow febrile neonates with low-risk factors to be observed 
without use of antibiotics and hospitalization.6 Although some studies have shown 
that febrile neonates who fit low-risk criteria can be managed without antibiotics, 
hospitalization and close observation still are required at a minimum.7

Although little disagreement exists regarding the current management of neo-
nates younger than 30 days, considerable disagreement and practice variation 
exists for children 31-90 days old.8

In light of this, the emergency department (ED) physician is faced with a num-
ber of significant decisions in the management of these patients, having to consider 
patients’ inability to communicate, their immune system development, immuniza-
tion status, and parental perception of seriousness.8 This article explores the contro-
versies associated with the febrile infant to discern current recommendations.  

— Ann Dietrich, MD, FAAP, FACEP

Introduction
Definition of Fever. Fever in infants traditionally has been defined as a tem-

perature of > 38° C (100.4° F) measured rectally. This cutoff may be slightly 
higher depending on the study cited and local institution. Although axillary and 
tympanic measurements are convenient, they are not reliable in young infants 
and rectal temperatures remain the standard for detecting fever.4 In any case, 
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temperature should not be the only 
factor used to make a management 
decision. This is particularly impor-
tant if the infant is afebrile but has a 
history of irritability, poor feeding, 
lethargy, or any other behavioral 
change that is of concern to the 
parent.4 

Serious Bacterial Infections. The 
utility of many studies and protocols 
is measured by their ability to identify 
or prevent SBIs. Most studies have 
defined SBIs as bacterial meningitis, 
bacteremia, bacterial pneumonia, soft 
tissue and skin infections (i.e., celluli-
tis, omphalitis), osteomyelitis, bacte-
rial gastroenteritis, septic arthritis, or 
urinary tract infection (UTI).5 

The incidence of SBI reported 
can vary depending on the study 
cited due to the variability in defin-
ing parameters. A meta-analysis of 
studies published between 1974 and 
1990 reported an SBI incidence of 
7% in febrile infants (> 39° C) under 
3 months of age with bacteremia 
and bacterial meningitis occurring in 
2.5%; a higher incidence of infections 
occurred in infants < 1 month of age 
(8.7% and 3.7%, respectively).9

In infants < 3 months of age, UTI 
accounts for about one-third of all 
bacterial diseases with current data 
suggesting the rate of bacteremia 
to be between 2%-3% in all febrile 
infants under 2 months of age.10 
Despite the decrease in incidence, 
SBI continues to be a concern in 
young infants, especially in the first 
month of life. 

Bacterial Pathogens. Historically, 
before the advent of the Hib vac-
cine, the most common pathogens of 
bacteremia included S. Pneumoniae 

(65%-75%), H. influenzae Type b 
(Hib, 10%-20%), N. meningitidis 
(5-15%), and Salmonella sp. (5%-
15%). Pathogens like Streptococci 
group B, E. coli, and L. monocytogenes 
are especially more common among 
neonates. Although S. pneumoniae 
was the most common culprit of 
occult bacteremia, Hib tends to fol-
low a more invasive and dangerous 
course of disease.10 However, since 
the introduction and widespread use 
of the Hib vaccine in the early 1990s, 
the prevalence of Hib disease and 
its sequelae virtually has been elimi-
nated. Recent studies on occult bac-
teremia have reported the incidence 
of occult bacteremia in young chil-
dren with fever to be 1.6%-1.9%; with 
pneumococcus representing 83%-92% 
of these cases.11,12 

The licensing of the heptavalent 
pneumococcal conjugate vaccine 
(PCV7) in 2000, and more recently 
PCV13, also has changed the 
dynamic of invasive bacterial disease. 
Since this licensing, in a study involv-
ing eight U.S. children’s hospitals, 
the rate of invasive pneumococcal 
infection has decreased more than 
75% in children younger than 24 
months.13 A post-licensure re-exam-
ination of the Northern California 
Kaiser Permanente study cohort 
demonstrated a decline in invasive 
pneumococcal disease of 94% in chil-
dren less than 1 year of age.14,15

Protocols
Studies have been conducted in 

an effort to identify patients who are 
low risk for bacterial infections and 
can be managed safely as outpatients 
with or without empiric antibiotic 

treatment.16-26 These studies varied in 
their patient population, inclusion/
exclusion criteria, and uniformity 
in workup and management. This 
had led to a lack of consensus and 
debate concerning the best approach 
to care for the febrile infant. Despite 
the established guidelines, variability 
in application exists among many 
practitioners.27-29  

Nonetheless, these studies estab-
lished that certain infants can be 
managed safely as outpatients and 
can avoid unnecessary hospitaliza-
tion.26 The incidence of serious 
bacterial infection among infants cat-
egorized as low-risk after appropriate 
evaluation ranged from 0.5%-1.1% 
in studies that utilized or excluded 
the lumbar puncture as part of the 
initial evaluation, respectively.30 The 
Boston, Rochester, and Philadelphia 
criteria were established from some 
of the largest and most applicable 
studies.16,18,19,21 

Boston Protocol. Researchers in 
Boston prospectively tested the safety 
and efficacy of outpatient manage-
ment of 504 febrile (> 38° C) infants 
(1-3 months old) with intramuscular 
(IM) ceftriaxone after meeting spe-
cific low-risk criteria.15,30 Their low-
risk criteria included a well-appearing 
child, no immunization or antimi-
crobial in last 48 hours, no evidence 
of soft tissue infection, and reliable 
caretaker. Low-risk laboratory results 
included peripheral white blood cell 
(WBC) < 20,000/microL, urinalysis 
(UA) < 10/microL, cerebrospinal 
fluid (CSF) WBC < 10/microL and 
clear chest x-ray. With a more lib-
eral WBC cutoff than other studies, 
27 (5%) of this low-risk group had 

 ● When managing febrile neonates and young infants, ED 
physicians must consider the patient’s:

� inability to communicate

� immune system development

� immunization status

� parental perception of seriousness

 ● Infants with a history of prematurity or congenital  
disease are not considered “low risk” and should be 
evaluated with a high suspicion for SBI.

 ● An ill-appearing infant, regardless of age, should receive 
a comprehensive septic evaluation, parenteral antibiot-
ics, and admission.

 ● Infants less than 1 month of age should receive a  
complete septic evaluation, parenteral antibiotics, and  
be admitted.

Executive Summary
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culture-proven bacterial infections 
including UTIs, bacteremia, and gas-
troenteritis.30,31 However, all infants 
recovered uneventfully and none had 
significant complications from their 
initial evaluation. 

Philadelphia Protocol. 
Investigators in Philadelphia stud-
ied 747 infants 29-60 days of age 
with rectal temperature > 38.2° C 
to evaluate the appropriateness of 
outpatient management in low-risk 
patients. Using a more conservative 
screening guideline, 287 (40%) of 
the 747 infants were deemed to be 
at low risk for bacterial disease. In 
contrast to the Boston group, low-
risk patients were not treated empiri-
cally with antibiotics. The sensitivity 
and specificity of this screening tool 
for identifying patients with SBI was 
98% and 42%, respectively.31 Only 
one child in the low-risk group had 
a bacterial disease, translating to a 
negative predictive value (NPV) of > 
99%. Given the high negative predic-
tive value that was reproduced in a 
follow-up study by the same group,20 
the authors concluded that selected 
febrile infants (older than 28 days of 
age) can be managed as outpatients 
without antibiotics after a full septic 
workup, given that reliable follow-up 
care is arranged with a physician.31  

Rochester Protocol. Another 
group of researchers aimed to iden-
tify low-risk febrile infants (rectal 
temperature > 38° C) younger than 
60 days.21 In their study group of 
931 well-appearing infants, 437 
(47%) qualified as low risk for bacte-
rial infection. Only 5 low-risk infants 
had an SBI, yielding a negative pre-
dictive value of 98.9%. However, 
their sensitivity was relatively lower 
at 92.4%. Unlike the Boston and 
Philadelphia studies, they did not 
use a uniform sepsis evaluation on all 
their infants and empiric antibiotic 
treatment was inconsistent.31 Despite 
these limitations, there were no 
reported adverse outcomes, further 
supporting a less aggressive manage-
ment strategy in low-risk infants.32 

Limitations of Protocols 
Although these protocols have 

been well-validated, they are not 

absolute. The Philadelphia and 
Rochester protocols use criteria that 
allow for a high sensitivity; thus, 
they can advocate sending low-risk 
patients home without empiric anti-
biotics. With a lower sensitivity and 
negative predictive value, the Boston 
protocol recommends a full septic 
workup, including lumbar puncture 
(LP), and empiric antibiotics for low-
risk patients pending culture results.

Studies that have evaluated the 
applicability of the various screening 
strategies to infants younger than 28 
days have found an increased num-
ber of missed SBI in this age group 
and higher prevalence of SBI when 
compared to their older counter-
parts.10-12,33,34 The patient popula-
tion in the Boston and Philadelphia 
studies excluded infants under 1 
month of age. A retrospective study 
that applied these low-risk criteria 
to febrile infants 1-18 days of age 
revealed a negative predictive value 
of 97% for both protocols.37 The 
authors concluded that these proto-
cols, when applied to infants 28 days 
or younger, will miss 3% of febrile 
infants with SBI. The Philadelphia 
and Rochester protocols also were 
re-evaluated recently in a prospective 
study that enrolled infants 56 days 
or younger. The authors here found 
the negative predictive value for the 
Philadelphia and Rochester criteria 
to be 97.1% and 97.3%, respectively, 
compared to the original report of 
99.7% and 98.9%, respectively.38 
Adequate compensation for this small 
percentage of missed SBI is addressed 
through the admission of all infants 
less than 1 month of age and the 
establishment of timely follow-up. 

American College of Emergency 
Physicians (ACEP). ACEP 
revised its 1993 pediatric fever 
policy in 2003. In a question-answer 
approach, it advises evidence-based 
recommendations that parallel those 
expressed by this article. Namely, 
ACEP advocates the admission of all 
febrile infants less than 1 month for 
observation and parenteral antibiot-
ics. Furthermore, infants should not 
be viewed in discrete age-defined 
categories but rather as a continuum 
of disease, growth, and maturation. 

Recognition and General 
Approach: Laboratory 
Studies and Diagnostic 
Radiology

WBC. Faced with a well-appearing 
infant with a fever, the patient should 
be risk stratified using developed 
protocols as described above. One 
of the simplest tests to obtain is a 
complete blood count (CBC). The 
magic number for WBC seems to be 
less than 15,000-20,000 to be con-
sidered low risk. In a recent study, 
Gomez and colleagues found that a 
WBC was not an accurate measure 
or predictor of SBI.39 Other studies 
have reproduced similar results.40,41 
Thus, although a good parameter 
to monitor during treatment and 
perhaps identify certain infants who 
might be more at risk, the WBC 
should not be used as the only basis 
for decision making in obtaining 
blood cultures or pursuing further 
workup. 

Blood Culture (BC). Blood cul-
ture is advocated as one of the initial 
tests to obtain in febrile infants. 
However, the reality is that this prac-
tice can vary among clinicians. Out 
of 1,125 infants admitted with FWS 
(fever without source), Gomez and 
colleague found that blood cultures 
were obtained in 1,018 (91.5%). 
Those which did not receive a blood 
culture were older infants; 80.4% 
were older than 2 months.39 Another 
large retrospective study found that 
non-pediatric ED physicians were 
more likely to obtain chest x-ray 
and lumbar puncture, yet less likely 
to obtain blood cultures or urine 
cultures.42 The authors reasoned 
this heterogeneity might be due to 
the general ED physician’s lack of 
awareness regarding the sequelae of a 
missed bacteremia or UTI. 

Despite the obvious heterogene-
ity in practice, which probably stems 
from a combination of experience 
and training, it is recommended to 
obtain blood cultures in all febrile 
infants. The culture can be obtained 
from the same site of IV placement 
after sterile preparation of the skin.
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Recognition and General 
Approach: Inflammatory 
Markers

C-reactive Protein (CRP). CRP 
is an acute phase protein produced in 
the liver in response to inflammatory 
stress. Its level rises within 6 hours 
and peaks at 48 hours. Thus, CRP is 
a common tool utilized by the clini-
cian to predict bacterial infection. 
Garcia found that at a cutoff point of 
2 mg/dL, CRP performed at a sensi-
tivity and specificity of 53% and 85%, 
respectively.41 Another larger study, 
also conducted in Spain, found a 
specificity of 93.8% but a sensitivity 
of only 69.6% with the cutoff point 
of 70 g/L (7 mg/dL).39 

Erythrocyte Sedimentation Rate 
(ESR). Erythrocyte sedimentation 
rate is the rate at which red blood 
cells precipitate in 1 hour. This rate 
will increase if the balance between 
presedimentation factors (i.e., fibrin-
ogen) and those factors resisting 
sedimentation is offset; as in acute 
inflammation due to an infectious 
process. In the same study by Garcia, 
at a cutoff of 20 mm/hr, ESR had a 
sensitivity and specificity of 38% and 
75% respectively in predicting SBI in 
0- to 90-day-old infants.41 In another 
retrospective study of 1,051 chil-
dren aged 1 month to 10 years old, 
sedimentation rate > 30 mm was not 
a reliable predictor for occult bac-
teremia.44 Hiew et al examined the 
haematologic indices of 100 infants 
< 3 months old and concluded that 
an elevated sedimentation rate, 
when used in combination with 
raised CRP or leukocyte counts, was 
significantly associated with SBI.43 
Erythrocyte sedimentation rate is at 
best an insensitive and nonspecific 
marker for bacterial infection. It may 
be useful in conjunction with other 
inflammatory markers and clinical 
information but should not be relied 
upon solely to dictate management. 

Procalcitonin (PCT). 
Procalcitonin is produced by the 
parafollicular cells of the thyroid 
and the neuroendocrine cells of the 
lung and intestine. It serves as the 
precursor of the hormone calcitonin. 
Under physiological stress, the level 

of procalcitonin will rise accordingly. 
Although this lab value is not rou-
tinely obtained in U.S. EDs, there is 
evidence to support that PCT offers 
better specificity than CRP in detect-
ing bacterial infections in infants. 
One study suggests that at a cutoff 
of 0.53 ng/mL, PCT had a sensi-
tivity and specificity of 65.5% and 
94.3% for detecting bacterial vs. viral 
infections.45 Another more recent 
study concluded that at optimal cut-
off value of 0.6 ng/mL, PCT carried 
a sensitivity, specificity, and positive 
predictive value (PPV) of 100%, 
65%, and 67%, respectively, for diag-
nosing nosocomial infection in neo-
nates.46 Mantadakis et al conducted 
a meta-analysis of 10 studies with 
the conclusion that in children with 
culture-proven UTI, a serum PCT 
level > 0.5 ng/mL predicts reason-
ably well the presence of acute renal 
parenchymal involvement in DMSA 
scintigraphy.47 Children in the 
involved studies ranged from 1 week 
to 16 years old. Procalcitonin may be 
a useful tool in identifying children 
at risk for severe UTI with kidney 
involvement (i.e., pyelonephritis). 

IT Ratio. Studies that looked at 
WBC found it to be an unreliable 
marker, both in sensitivity and speci-
ficity, for detecting SBI. As such, 
some researchers have explored the 
IT (immature-to-total neutrophil) 
ratio as perhaps a more convincing 
marker. In a small study, Janota et al 
found the IT ratio to be poorly cor-
related with neonatal sepsis in low 
birth weight infants.48 Looking at 
febrile children younger than 2 years, 
Kuppermann found that although 
children with SBI had a higher mean 
absolute neutrophil count than 
children with respiratory infections, 
there was no difference in band-
neutrophil ratio between the two 
groups.49 

Urinalysis (UA). Infants are 
unable to verbalize the clinical symp-
toms associated with a UTI. Fever 
can be, many times, the only pre-
senting sign. 

The practice guidelines advo-
cated a urinalysis to be obtained in 
all febrile children without source 
under 3 months.1 The guideline used 

evidence in a report by Jaskiewicz 
et al which found that of the 227 
low-risk infants under 28 days, one 
had an SBI: a urinary tract infection 
caused by E. coli.21 In the large pro-
spective cohort study that led to the 
Boston protocol, UTIs were among 
the common causes of culture-
positive bacterial diseases in the 503 
infants ages < 3 months deemed to 
be low-risk for SBI.19 In another 
large study of 2,411 children  
(< 2 years) presenting with fever  
> 38.5° C, researchers found a 
prevalence of 3.3% for UTI.50 Febrile 
children are more likely to have a 
UTI than an occult bacteremia; 
uncircumcised boys and Caucasian 
heritage in girls are risk factors.50 

Urine Culture. Due to the high 
prevalence of UTIs in young infants, 
it is hard to argue against obtain-
ing a urinalysis. The next question 
becomes is a urine culture necessary 
for all febrile infants? Hoberman et al 
looked at this question in their study 
of 4,253 children younger than 24 
months evaluated in the ED.51 They 
examined the use of “enhanced uri-
nalysis” to evaluate for pyuria (10 or 
more WBCs per HPF in an unspun 
urine specimen) and bacteriuria (any 
bacteria/10 oil immersion fields on 
a Gram-stained smear). The pres-
ence of both pyuria and bacteriuria 
defined a positive urinalysis. The 
sensitivity and PPV of enhanced UA 
for identifying positive urine culture 
was 84.5% and 93.1%, compared to 
65.6% and 80.8% for the standard 
UA, respectively. The authors advo-
cate always obtaining a urine culture 
in patients with previous UTI, uri-
nary tract abnormality, and those 
who will be treated presumptively 
with antibiotics. In a meta-analysis of 
literature concerning rapid diagnos-
tic tests for UTI, Gorelick and Shaw 
demonstrated that a urine gram 
stain had the optimal combination 
of sensitivity and false-positive rate 
for detecting UTI in children; 93% 
and 4% respectively.52 Furthermore, 
they found the urine dipstick to 
perform nearly as well with either a 
positive leukocyte esterase or nitrite 
test outcome, with sensitivity of 88% 
and false-positive rate of 4%. A urine 
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culture should be ordered along with 
the urinalysis due to the inability of 
this age group to express symptoms 
of a UTI and the serious potential 
sequelae (missing underlying struc-
tural abnormalities of the urinary 
tract system) that may result from a 
delayed diagnosis. 

Due to the unacceptable contami-
nation rate associated with “bagged” 
urine samples, ED physicians should 
obtain a catheterized urine sample 
for urinalysis and urine culture. 
In addition to infants less than 3 
months of age, urine culture is espe-
cially recommended in high-risk 
populations, which includes uncir-
cumcised boys under 1 year of age, 
boys under 6 months of age, and 
girls under 24 months. Apprehensive 
parents should be reassured that 
the procedure is part of a thorough 
workup in the interest of the child.  

Stool. The established protocols 
call for a stool sample if the clinician 
evaluating the infants deems it a use-
ful test after obtaining the history 
and physical examination.49 Bacterial 
enteritis occurs in approximately 3% 
of febrile children.33 The presence of 
polymorphonuclear cells (> 5 PMNs/
hpf) in the stool seems to be the best 
predictive variable for a positive bacte-
rial stool culture with sensitivity and 
specificity of 85% and 88%, respec-
tively.53 A history of abrupt onset of 
diarrhea, greater than 4 stools per 
day with absence of vomiting before 
diarrhea has a diagnostic sensitivity of 
86% and specificity of 60%.53 

Lumbar Puncture. Although 
there is almost no argument regard-
ing a complete septic evaluation, 
including lumbar puncture, in febrile 
infants under 1 month, there is room 
for debate in older infants. The deci-
sion to perform a lumbar puncture 
on an older infant depends on the 
clinical exam of the patient, risk fac-
tors for SBI, comfort level of the 
physician, and reliability of follow-
up. For instance, a clinician using 
the Boston protocol might choose 
to perform a lumbar puncture on 
a well-appearing 2-month-old and 
discharge the patient with antibiotics 
and close follow-up, pending CSF 
results. With the average incidence of 

meningitis in this group being 1.7%, 
the absence of lethargy, irritability, 
poor feeding, bulging fontanel, or 
vomiting can be reassuring (NPV = 
98.8%); however, in isolation these 
clinical signs are poor predictors of 
positive CSF cultures.33,54 

Barraff pointed out that in studies 
which looked at the cohort of febrile 
infants under 3 months who met 
low-risk criteria, those using lumbar 
puncture as part of the diagnostic 
evaluation had a combined total of 
1,051 “low-risk” infants, of which 
30 (2.9%) had an SBI.30 In a study 
assessing the utility of low-risk cri-
teria, excluding a lumbar puncture, 
Jaskiewicz found only 5 out of 437 
infants who met the low-risk crite-
ria to have an SBI; none of which 
had meningitis.21 Therefore, some 
clinicians support the exclusion of 
the lumbar puncture in infants > 1 
month of age given that they qualify 
as “low-risk” after clinical exam 
and diagnostic tests, with reliable 
follow-up and receptive parents. 
Furthermore, although the presence 
of UTI does not exclude other con-
current SBIs, Schadower et al found 
infants aged 29-60 days with cul-
tured proven UTIs were at very low 
risk of adverse events after meeting 
certain low-risk criteria, including 
well-appearing and benign medical 
history.55 Only 1 child in the 1,206 
low-risk infants had an adverse event, 
yielding a negative predictive value 
of 99.9%. The decision to perform 
a lumbar puncture in this age group 
should be up to the discretion of the 
treating physician with the under-
standing that omission of this test 
carries with it potential of greater 
risk.56 However, it always should be 
done if empirical antibiotics are to be 
given.30 

Chest X-ray. The need to obtain 
chest radiograph in all febrile infants 
younger than 3 months remains 
controversial. There are studies to 
suggest the probability of a posi-
tive or abnormal chest x-ray finding 
to be 1%-3% in infants presenting 
without respiratory symptoms.30,57,58 
Well-appearing children with 
abnormal chest x-ray are likely to 
have viral infections. Children with 

hyperpyrexia and marked leukocy-
tosis (WBC > 20,000/mm3) are 
more likely to have occult bacterial 
pneumonia.59 Despite the low prob-
ability of a positive finding, many 
physicians order the chest x-ray in 
fear of missing an occult pneumonia; 
radiographs should be done only 
in infants who present with respi-
ratory symptoms, abnormal pulse 
oximetry, hyperpyrexia, or marked 
leukocytosis. 

Evaluation and 
Management:  
Neonates (0-28 days)

There is general consensus among 
physicians regarding the manage-
ment of the febrile neonate. With a 
documented fever, the neonate (0-28 
days of age) should undergo a sepsis 
evaluation and be admitted to the 
hospital for 48-72 hours of antibiotic 
coverage.8 Despite the relatively low 
risk of occult bacteremia in neonates 
who qualify as low risk, the recom-
mendation continues to support a 
full septic diagnostic evaluation and 
admission due to the higher rate of 
occult bacteremia, lower immuno-
competency, lack of reliable physical 
and verbal signs, and the suggested 
lower NPV of protocols when 
applied to this age group.10,18,21,49

Diagnostic evaluation in this age 
group should be comprehensive 
including CBC with differential, 
blood cultures, catheterized urinaly-
sis and urine culture, CSF analysis, 
chest x-ray (if indicated), and stool 
studies (if indicated). A reason-
able choice for empiric antibiotics 
includes ampicillin and an aminogly-
coside or cefotaxime. If the infant is 
suspected to have meningitis, cefo-
taxime may be preferred. Ceftriaxone 
generally is avoided in this age group 
due to the theoretical possibility of 
biliary sludge. (See Figure 1.) 

Evaluation and 
Management: Young 
Infants (29-60 days) 
Although there is little debate 
on the workup of febrile infants 
less than 1 month of age, there 
exist considerable variations for 
management of older infants. 
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Established protocols, including 
the Rochester criteria, perform 
relatively well in identifying low-risk 
infants, with the Rochester criteria 
generally having an NPV of 97%-
100%.21,33,60,61 This is especially true 
for infants older than 1 month. 

Ill-appearing. Despite proto-
cols and guidelines, ED physicians 
should not dismiss the history and 
clinical exam. An ill-appearing child 
trumps any “pretest probability” of 
harboring an SBI. The established 

protocols have conveniently pro-
vided guidelines to identify low-risk 
infants. However, it can be difficult 
to define what the “ill-appearing” 
infant looks like. Infants who have 
intractable vomiting, appear dehy-
drated, lethargic, inconsolable, 
failure to thrive, should be admit-
ted to the hospital following a full 
septic evaluation and IV antibiotics. 
Infants with questionable follow-up 
or unreliable parents also should be 
admitted. 

Well-appearing. Well-appearing 
infants in this age group are more 
challenging to manage. This stems 
from the technicality of the estab-
lished guidelines. For instance, one 
might argue the arbitrariness of let-
ting a 35-day-old infant go home 
vs. admitting a 28-day-old infant. 
Personal disposition of these patients 
will vary depending on the ED phy-
sician’s training background and 
level of comfort with physical exami-
nation and diagnosis.42 Infants who 

Figure 1. Algorithm for Management of Febrile Neonate
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meet the low-risk criteria by using 
any of the three established protocols 
can be safely managed as outpatients, 
granted that reliable follow-up is 
arranged.33,49,62,63 Antibiotics should 
not be provided to patients who 
are discharged home unless a lum-
bar puncture was performed (i.e., 
the Boston protocol approach) for 

concern of compromising later find-
ings if the patient returns due to 
worsening condition. (See Figure 2.) 

Evaluation and 
Management: Young 
Infants (61-90 days)

Ill-appearing. Although the dis-
position of febrile infants in this age 

group can warrant much debate, the 
presence of an ill-appearing infant 
rather simplifies management. A 
child who does not meet the low-risk 
protocol or is ill-appearing should 
receive a comprehensive septic evalu-
ation in the ED and be admitted for 
observation and IV antibiotics. 

Well-appearing, Immunized. 

Figure 2. Algorithm for Infants 1-2 Months Old
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With the introduction of the Hib 
vaccine in the late 1980s and more 
recently the pneumococcal vaccine, 
the incidence of SBI in children has 
decreased dramatically. One study in 
Northern California found that rou-
tine vaccination with pneumococcal 
vaccine resulted in an 84% reduction 
of S. pneumoniae bacteremia (1.3-
0.2%) and a 67% reduction in overall 
bacteremia (1.6-0.7%) in the study 
population of children 3 months to 3 
years old.64 Interestingly, during this 

5-year study, there was a 35% reduc-
tion in total blood cultures drawn 
in outpatient pediatric clinics but it 
remained unchanged in emergency 
departments. ED physicians should 
be more conservative in their man-
agement, to not miss an occult bac-
teremia in a child with an incomplete 
immunization series (only 1 vaccine) 
without an established relation-
ship with the family and guaranteed 
follow-up. 

Parents should be instructed to 

return in 24 hours or follow up 
with their primary care physician 
the following day for re-evaluation. 
It would be prudent to call the 
patient’s primary care physician to 
arrange this follow-up.

Well-appearing, Not Immunized. 
Whatever the reason might be (reli-
gious, poverty, negative media, birth 
in foreign country, etc.), ED physi-
cians still face parents who bring in 
an unimmunized child for evalua-
tion. These children benefit from a 
more mature immune system than 
younger infants but lack the added 
protection of their immunized coun-
terparts. Unfortunately, it is more 
likely that these same patients lack 
the appropriate follow-up for outpa-
tient management. Low-risk infants 
in this subset will benefit from 
admission for observation pending 
cultures from urine, blood, and spi-
nal fluid (if the ED physician deems 
appropriate). (See Figure 3.) 

Antibiotic Therapy
Routine hospitalization with 

administration of antibiotics can 
result in unnecessary risk of iat-
rogenic complications and high 
costs.65,66 Febrile newborns up to 1 
month of age mandate a comprehen-
sive evaluation and empiric antibiot-
ics. The relatively low, but real, risk 
of infection by Listeria sp. in this 
group requires the inclusion of ampi-
cillin as part of the empiric regimen. 
Although thoughts on the second 
antibiotic can vary, gentamycin or 
cefotaxime are reasonable choices. In 
older infants, empiric therapy should 
begin with ampicillin and cefotaxime 
or ceftriaxone.67 Vancomycin can be 
employed if MRSA or S. pneumoniae 
resistant to penicillins and cephalo-
sporins is suspected. 

Acyclovir. In infants younger than 
28 days, herpes simplex virus (HSV) 
meningoencephalitis should be sus-
pected if CSF pleocytosis is present 
with a negative gram stain. Clinical 
presentation may include seizures, 
ill-appearing, cutaneous vesicles, and 
evidence of elevated transaminases 
(elevated LFTs) or coagulapathy. 
The physician should inquire specifi-
cally about the laboring process and 

Figure 3. Algorithm for Infants 2-3 Months Old
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maternal risks. Neonatal HSV disease 
most commonly presents in the first 
and second week of life. Acyclovir 
should be added to the empiric regi-
men if HSV infection is suspected. 

Difficult Clinical 
Situations

Traumatic Lumbar Puncture. A 
traumatic lumbar puncture inducing 
blood in the CSF can occur on occa-
sion, usually by puncturing the radic-
ular vessels which accompany each 
nerve root.68 Nigrovic and colleagues 
have shown that risk factors for a 
traumatic lumbar puncture includes 
operator experience, excessive move-
ment, advancing needle with stylet 
in place, and lack of adequate local 
anesthesia.69 The presence of a family 
member, although intimidating to 
the clinician, can help with calming 
the patient and has not been shown 
to affect success rate.70 Traumatic 
lumbar puncture can be minimized 
by  avoiding the previously men-
tioned risk factors. Depth of needle 
insertion in children younger than 3 
months is between 1-1.5 cm while 
weight-based formulas for deter-
mination of depth are available for 
older children.71,72 Contamination of 
CSF with traumatic blood can make 
interpretation of cell counts and dif-
ferential difficult. In these cases, the 
child should be treated presump-
tively for meningitis if pleocytosis is 
present until gram stain and culture 
data are available. 

In the event of a dry tap, in an 
infant < 1 month of age, ED physi-
cians may consider initiating empiric 
antibiotics and have the admitting 
physician attempt an LP at a later 
time, though in some instances, and 
according to local/institutional prac-
tices, hospitalization and observation 
without antibiotics may be a reason-
able approach after a discussion with 
the admitting physician. One can 
infer this approach by the results of 
the Rochester study.

Parents Refuse Lumbar 
Puncture. The seemingly boisterous 
ED environment can be anxiety-
provoking for parents. Although 
they recognize something is wrong 
with their child, they may not 

appreciate the severity of the illness 
and the mortality and morbidity 
associated with delayed diagnosis 
and treatment. If confronted with 
resistance, the clinician must advo-
cate for the child and educate the 
parents about the risks and possible 
outcomes of not performing certain 
diagnostic procedures. Although par-
ents’ wishes should be honored, the 
refusal of diagnostic and therapeutic 
care in a life-threatening illness is 
deemed to be medical neglect; in this 
case, the clinician should involve the 
appropriate authorities and treat the 
child accordingly. However, in the 
context of a “low-risk” infant  
> 1 month of age, this refusal can be 
reasonably upheld with subsequent 
admission of infant for observation. 

Patient on Antibiotic. Prior or 
current antibiotic therapy can con-
found the physical examination and 
laboratory results in the infant’s eval-
uation. In fact, no prior history of 
recent or current antibiotics is part of 
the low-risk history in the Rochester 
and Boston criteria. Pretreated chil-
dren can have a significant change 
in their clinical features with less 
high-grade temperatures and more 
well-appearing.73 A lumbar puncture 
of a pretreated infant might reveal 
pleocytosis with a negative culture. A 
full course of parenteral antibiotic is 
necessary because this negative cul-
ture can be interpreted to be either 
partially treated bacterial meningitis 
or aseptic meningitis.30 

Subjective Fever at Home. Many 
times the clinician will examine an 
afebrile infant brought in for evalu-
ation because of a subjective fever at 
home. In the event of a well-appear-
ing child, the clinician must make an 
expert judgment on the reliability 
of the parents and what diagnostic 
workup is appropriate. Parents’ anxi-
ety can result in overestimation of 
the child’s clinical appearance and 
degree of compromise.74 One study 
found that tactile or subjective fever 
determination by parents had a sensi-
tivity of 67%, specificity of 84%, PPV 
of 33%, and NPV of 95%.75 Callanan 
found a sensitivity and specificity of 
91% and 79% for perceived fever and 
83% and 86% for temporal artery 

detection, respectively.76 Thus, sub-
jective fever is relatively unreliable 
and rectal thermometry remains 
the most accurate method. Some 
conservative clinicians may treat a 
subjective fever by a reliable parent 
as a documented fever with appro-
priate workup. However, it is not 
unreasonable to observe the child in 
the ED for a few hours for the devel-
opment of fever before appropriate 
discharge and follow-up if the patient 
remains afebrile and well-appearing.

Documented Fever at Home. 
An afebrile infant in the ED, with a 
documented fever at home, should 
be treated as a febrile infant with 
the appropriate septic workup.62 
In a retrospective study of 292 
infants, of which 244 infants had 
documented fever at home, Bonadio 
found 224 (92%) of the 244 infants 
with reported fever to have fever 
on presentation or during the next 
48 hours of admission.77 Thus, a 
reported fever at home via thermom-
eter should be managed similarly as a 
fever in the ED. 

Fever and Bundling. The rela-
tively high ratio of body surface area 
to body mass in newborns makes 
them more vulnerable to changes 
in body temperature from envi-
ronmental causes. In very young 
infants, physicians particularly should 
question parents about bundling. 
Bundling and ambient heat may raise 
core temperature in newborns to 
“febrile” range.78 Another study sug-
gests that while bundling can cause 
significant rise in skin temperature, 
this does not hold true in rectal 
temperature.79 However, their study 
group included older infants. Despite 
the susceptibility of body tempera-
ture in very young infants (neonates) 
to bundling, given the significant risk 
of SBI in this age group, it would be 
wise to manage these infants with the 
recommended approach for febrile 
infants < 1 month of age; especially 
if a rectal temperature was recorded. 
Well-appearing, older infants may 
benefit from a careful examination 
and selective workup including mea-
sured rectal temperature in the ED 
after unnecessary clothing and gar-
ments have been removed. 



10    Pediatric Emergency Medicine Reports / January 2011

Concurrent Viral 
Infection

Respiratory Syncytial Virus 
(RSV). RSV is a prevalent viral cause 
of bronchiolitis, especially from 
fall to spring. Patients typically are 
younger than the age of 2 and often 
present with upper respiratory infec-
tion symptoms, coupled with lower 
respiratory symptoms including 
wheezing and retractions. Children 
with documented RSV infection are 
found to be at lower risk for SBI 
compared to their RSV-negative 
counterparts.80 Despite the lower 
risk of SBI in RSV-infected infants, 
the prevalence for SBI as a result of 
UTI remains appreciable and should 
be sought after.81,82 Given the data, 
infants older than 1 month of age 
with confirmed RSV may benefit 
from a more selective workup with 
minimization of cost and time. 

Bronchiolitis. Although RSV is 
a key player in bronchiolitis, it only 
accounts for 50%-80% of cases.83 
Thus, the clinical presentation of 
bronchiolitis does not necessitate 
infection with RSV. In a prospec-
tive study following admitted infants 
aged 90 days or less, Bilavsky et al 
discovered SBI in 30 of the 312 
(9.6%) infants without bronchiolitis 
and 3 of 136 (2.2%) with bronchi-
olitis; UTI being the predominant 
infection in the first group and 
the only infection in the second.84 
Kuppermann et al reported similar 
numbers with 1.9% of children with 
bronchiolitis having SBI vs. 16.3% 
in children without bronchiolitis.85 
Although there is low yield in per-
forming a sepsis evaluation in infants 
1-3 months of age with clinical bron-
chiolitis and fever,86 a urine culture is 
at least indicated in the older infants.

Influenza. Influenza, especially in 
the appropriate season, can influence 
a provider’s management of febrile 
infants. Studies have shown that 
children with diagnosed viral infec-
tions are less likely than their coun-
terparts to have SBIs. Influenza is no 
exception. In a retrospective study 
of 705 children, aged 0-36 months, 
Smitherman found a lower incidence 
of bacteremia, UTIs, radiographic 
evidence of pneumonia, or any SBI 

in febrile children with influenza A.87 
Concentrating on the age group of 
0-3 months, Mintegi and colleagues 
found similar results. The incidence 
of SBIs was significantly lower in the 
positive RIT (rapid influenza test) vs. 
the negative RIT; (3/133; 2.65%) 
vs. (47/268; 17.5%), respectively.88 
The utility of rapid influenza testing 
for febrile infants may translate to 
significantly decreased time spent in 
the ED and unnecessary testing.89 

Concurrent Findings
Otitis media. The prevalence 

and epidemiology of otitis media 
has changed in the last few decades. 
There seems to be an increasing 
incidence in young children and 
earlier onset of acute otitis media 
(AOM). One likely explanation is 
the high rate of daycare attendance.90 
Thus, the ED clinician should be 
vigilant of this source of infection. 
However, the presence of otitis 
does not correlate or increase the 
risk of an associated serious bacte-
rial infection.91 S. pneumoniae and 
H. influenzae remain the common 
pathogens and an isolated AOM in 
infants under 3 months does not 
place them at higher risk for serious 
bacterial infections.92,93 In the evalu-
ation of 137 infants < 2 months of 
age with AOM, Turner et al reported 
no SBI in 37 children who were 
low risk outside of having AOM.93 
Infants who had a SBI (mostly UTIs, 
no bacterial meningitis) were high 
risk when excluding the diagnosis of 
AOM. Thus, it may be reasonable to 
treat an infant > 1 month of age with 
AOM, who is otherwise low risk, 
the same as a low-risk child without 
AOM. 

Pneumonia. Community-acquired 
pneumonia continues to be a 
prominent cause of serious bacterial 
infections in children. Pneumonia 
in neonates younger than 3 weeks 
usually is caused by an infection 
acquired from the mother at birth 
(i.e., E. coli, Group B streptococci, 
L. monocytogenes). Streptococcus 
pneumoniae and viruses are the most 
common culprits in older infants.94 
Unfortunately, there has not been a 
particularly useful low-yield criterion 

developed to effectively identify 
febrile infants as low risk for pneu-
monia and thereby decrease the use 
of radiographs. An abnormal pulse 
oximetry reading, particularly less 
than 95%, has been shown to effect 
clinician’s disposition of febrile 
infants and aid in diagnosing occult 
pneumonia.95,96 Bachur et al reported 
radiographic pneumonia in 26% 
of children with a temperature of 
39.0° C or greater and a WBC count 
20,000/mm3 or greater even though 
they displayed no clinical evidence 
of pneumonia.97 Recently, using 
the same high-risk parameters, but 
on a slightly younger patient group 
(under 3 years of age), Mintegi 
reports a lower incidence of 13.3% 
in those in which chest radiographs 
were obtained.98 The introduction of 
PCV7 may be a likely reason for this 
lower incidence. Although obtain-
ing chest x-ray in all febrile infants is 
controversial, a chest x-ray should be 
obtained in infants with respiratory 
symptoms, abnormal pulse oximetry 
reading, hyperpyrexia, or marked 
leukocytosis.

Urinary Tract Infection. No 
discussion of febrile infant manage-
ment is complete without address-
ing the high incidence of UTIs in 
these patients. The rate of urinary 
tract infection for premature infants 
(2.9%) surpasses that for full-term 
infants (0.7%)99 with a male pre-
dominance in the first 3 months; 
after which, the dominance shifts to 
females.100 In febrile infants younger 
than 2 months, UTI has a prevalence 
of 7.5%.101 In a practice parameter 
published in 1999, the American 
Academy of Pediatrics supported 
the cost-effectiveness of pursuing 
the diagnosis of UTI in girls less 
than 2 years of age and uncircum-
cised boys less than 1 year of age.102 
The parameter states the diagnosis 
of UTI should not be made with a 
urine culture obtained by the bag 
method, especially in an ill-appearing 
child. The presence of a UTI does 
not exclude other serious bacterial 
infections. UTIs also repeatedly have 
been shown to be a significant source 
for SBI even in clinically or labora-
tory-confirmed viral infections.87-89 
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Soft-tissue infection. Aseptic 
delivery techniques have rendered 
omphalitis an uncommon complica-
tion. However, a thorough physical 
exam should be conducted to help 
exclude this diagnosis, particularly 
if the mother had a home delivery. 
Untreated omphalitis can progress to 
abdominal wall cellulitis and necro-
tizing fasciitis.103 

Cellulitis in infants under 3 
months of age usually is due to 
Group B streptococci. Infants in this 
age group should receive a compre-
hensive septic workup due to the 
associated risk with bacteremia.104 

Joint infection. Although an 
uncommon cause of SBI, most cases 
of pyogenic arthritis occur in chil-
dren under 3 years of age. S. aureus 
remains the most common cause of 
pyogenic arthritis in all age groups. 
Since introduction of the Hib vac-
cine, K. kingae has become the most 
common gram-negative arthritis 
in children aged 2 months to 5 
years.105 Joint symptoms often are 
preceded by trauma or upper respi-
ratory tract infection.106,107 Suspect 
the diagnosis with a febrile, irritable 
infant, especially with movement of 
the limbs and joints. Older children 
might complain of joint pain along 
with limping. Redness, swelling, and 
warmth might be appreciated over 
the affected joint. If suspected, blood 
and joint fluid should be sent for 
aerobic and anaerobic cultures. Joint 
fluid with a WBC count of 50,000/
mm3 or greater is consistent with 
a bacterial infection.106 Suspicion 
of specific organism, including N. 
gonorrhea and S. pygogenes, should 
be pursued with appropriate test-
ing. Management involves prompt 
decompression of the affected joint 
and appropriate antibiotic therapy. 
Infants younger than 2 months 
should receive nafcillin and a third-
generation cephalosporin to cover 
S. aureus and enteric gram-negative 
bacteria.106,107 Ceftriaxone should be 
used if N. gonorrhea is suspected. 
This antibiotic regimen is also appro-
priate for osteomyleitis. 

Diarrhea. As previously men-
tioned, the incidence of bacte-
rial enteritis in febrile children 

is approximately 3%.33 Both the 
Philadelphia and Rochester proto-
cols include stool studies to rule in 
low-risk patients if clinician deems 
appropriate. Stool samples should 
be obtained for cultures and WBC 
smear from infants with a history 
of vomiting, diarrhea, bloody or 
mucoid stools. 

Current Challenges and 
Controversies

The management of febrile infants 
has been nothing short of contro-
versial since the 1980s and likely will 
continue to be so. Success of the Hib 
and more recently, pneumococcal 
vaccine, has convinced many physi-
cians that perhaps unnecessary tests 
are being performed on low-risk 
infants, specifically older infants. In 
the evaluation of 429 febrile infants 
57-180 days old, Hsiao reported a 
SBI rate of 10.3%, most of which 
were UTI and no bacterial meningi-
tis was diagnosed.108 No infants, aged 
2-3 months, had a positive blood 
culture. This suggests that infants 
2-3 months of age perhaps can be 
managed less conservatively and be 
grouped with their older counter-
parts. In a cost-effectiveness analysis, 
Lee et al demonstrated that if the 
rate of occult bacteremia falls below 
0.5%, then an approach that uses 
empiric testing and treatment should 
be eliminated.109 Although this cut-
off goal has been reached for chil-
dren aged 6 months or older,110 the 
inclusion of younger infants remains 
controversial.  

Pitfalls to Avoid 
The ill-appearing infant, although 

unfortunate, can simplify things for 
the ED physician in terms of man-
agement. On the other hand, the 
well-appearing febrile infant requires 
a more tailored approach that can 
be intimidating for residents and 
young clinicians. Once the decision 
is made to discharge the patient from 
the emergency department, the ED 
physician should contact the primary 
pediatrician to ensure prompt follow-
ing and continuity of care. A concise 
account of this conversation should 
be documented on the patient’s 

chart. Furthermore, empiric antibiot-
ics should not be given unless a full 
workup, specifically a lumbar punc-
ture, has been performed. It falls on 
the ED physician to deem when it 
is inappropriate to send a low-risk 
febrile infant home (i.e., unreliable 
parents, poor follow-up, out-of-town 
patient). Be wary of infants with a 
history of prematurity and congenital 
disease; despite a benign exam, these 
infants are no longer “low risk” per 
the established protocols.  

Summary
Much has been written on the 

topic of febrile infants over the past 
few decades. A febrile infant contin-
ues to be anxiety-provoking for par-
ents and physicians alike. However, 
using scientific data, expert opinion, 
and personal experience, the wise 
clinician will formulate the best 
approach for each patient.  

No established protocols or pre-
test probability should trump a good 
history and physical examination. 
An ill-appearing infant, regardless 
of age, will benefit from a full septic 
workup, parenteral antibiotics, and 
admission with observation pend-
ing culture results. Infants with a 
history of prematurity or congenital 
disease are not considered “low risk” 
and should be evaluated with a high 
suspicion for SBI. Fever, although an 
important parameter should not be 
the only factor to determine manage-
ment. An afebrile infant who appears 
clinically concerning should be man-
aged appropriately. On the contrary, 
a well-appearing afebrile child with a 
documented fever at home should be 
treated like a febrile child in the ED.  

Given the inherent risk of SBI and 
the unacceptable performance of 
established protocols when applied 
to infants < 1 month of age, the 
recommendation remains to per-
form a comprehensive evaluation on 
all febrile infants in this age group 
including hospital admission and 
parenteral antibiotics. Ampicillin and 
aminoglycosides are good antibiotic 
choices. Cefotaxime should replace 
the aminoglycoside if meningitis is 
suspected. It is extremely important 
not to forget about HSV in these 
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young infants. If HSV infection is 
considered, a dose of acyclovir should 
be given pending PCR results. 

Well-appearing older infants, 
aged 1-2 months, can be managed 
through the application of low-risk 
criteria. Although significant vari-
ability exists in the workup of these 
patients, at the very least a CBC 
with differential, blood cultures, 
catheterized urinalysis, and urine 
culture are recommended. A chest 
x-ray may be useful with a history 
of respiratory symptoms, hyper-
pyrexia, leukocytosis, or abnormal 
pulse oximetry. Antibiotics should 
not be given if a lumbar puncture is 
not performed. Reliable outpatient 
follow-up is a reasonable option in 
those infants who meet the low-risk 
criteria. Trustworthy parents should 
be instructed to bring the child to 
primary care physician’s office for 
evaluation or back to the ED if that 
is not possible. 

The introduction of the Hib and 
pneumococcal vaccine has led to 
a dramatic decrease in the rate of 
SBI in febrile children. Immunized 
infants older than 2 months have 
similar prevalence of SBI compared 
to their older counterparts and can 
be managed as such. These infants 
may perhaps benefit from a more 
personalized approach in workup 
to avoid unnecessary testing and 
hospitalization.

The evaluation and management 
of infants > 1 month of age also can 
be affected by the presence of con-
current viral infections. Infants with 
viral infections are at decreased risk 
of harboring SBI. Therefore a more 
limited workup could be entertained. 
However, UTIs continue to be a sig-
nificant source of bacterial infection 
in these patients and so still must be 
pursued. 

As more data become available 
concerning the true incidence of SBI 
in febrile infants in the post-pneu-
mococcal vaccine era, along with the 
availability of rapid viral and bacte-
rial testing in the ED, this dynamic 
area of medicine surely will continue 
to evolve. However, no protocols 
or testing should replace an astute 
clinician’s history taking and physical 

examination coupled with evidence-
based medicine to formulate the best 
management plan for each patient. 
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CME Questions
1. A concerned mother brings her 6-week-

old son to the ED for evaluation. She 
states that he has been running a fever 
since yesterday with a rectal temperature 
of 101.7° F at home this morning, which 
she treated with acetaminophen. She 
states he has been a little fuzzy but he is 
still feeding well. She delivered him at 39 
weeks with no complications. You exam-
ine an afebrile, non-toxic appearing child. 
Of the following options, which is the 
most appropriate course of management?
A. Obtain urine sample, and discharge if 

negative for infection.
B. Observe child for 1 hour; if patient 

remains afebrile, discharge home.
C. Obtain urinalysis, urine culture, CBC, 

blood culture, and discharge home 
with empiric antibiotics.

D. Since patient is well-appearing, he can 
be safely discharged with no further 
workup.

E. Obtain catheterized urinalysis, urine 
culture, CBC, and blood culture, 
and if all studies are normal and reas-
sessment shows child is normal, he 
may be discharged with instructions 
to return to ED in 24 hours for re-
evaluation.

2. Which of the following statements is true 
regarding lumbar puncture in infants < 3 
months of age?
A. It should be included in the workup 

of every febrile infant < 3 months of 
age.

B. It can be omitted in well-appearing 
neonates < 1 month of age. 

C. It should be performed only if empiric 
antibiotics have failed.

D. It should be done if antibiotics are to 
be given.

E. It is indicated if WBC is > 15,000.

3. Which of the following regarding urinaly-
sis in infants is recommended by many 
experts?
A. Urinalysis is not indicated in infants 

with confirmed viral infections.
B. Urine specimen collected by bag 

method is acceptable in well-appear-
ing neonates.

C. Urine culture should be ordered with 
urinalysis in this age group.

D. Urinalysis is not indicated in febrile 
male infants.

E. It should only be done in uncircum-
cised male infants.

4. A 40-day-old infant is brought in by her 
parents because she felt warm. The par-
ents informed you that she was born pre-
mature at 34 weeks. She was not fed this 
morning because they brought her imme-
diately to the hospital. Vital signs are rec-
tal temperature 101.4° F, R 35, 100% O2 
sat. On exam, the child is well-appearing 
with no evidence of dehydration or skin 
lesions. Which of the following is the 
most appropriate management strategy?
A. Give antipyretic and discharge if fever 

subsides and patient is tolerating 
feeds.

B. Obtain CBC and urinalysis and 
provide appropriate instructions for 
follow-up upon discharge.

C. Complete septic workup with admis-
sion for observation pending culture 
results.

D. Discharge home with fever control 
instructions to parents with no further 
workup.

E. Because patient is well-appearing, can 
safely follow-up with PCP for further 
workup.

5. You are the physician providing care to a 
7-day-old febrile infant. Besides a detailed 
history and physical examination, what 
laboratory abnormality will best support 
you in your suspicion of HSV infection?
A. WBC > 15,000
B. Elevated CRP
C. Marked bandemia
D. Elevated transaminases
E. Low protein in CSF

6. All of the following statements are accu-
rate except:
A. Infants with viral infections are at 

increased risk for SBIs.
B. UTI is a common source of SBI in 

males < 1 year of age.
C. Chest x-ray should only be obtain 

in infants with signs or symptoms of 
respiratory disease.

D. Infants with unreliable follow-up 
should be admitted for observation.

7. Which of the following statements con-
cerning antibiotics is true?
A. Recent antibiotic therapy should have 

no affect on workup of febrile infants.
B. Empiric antibiotic can be given to dis-

charged infants who did not receive a 
lumbar puncture.

C. Antibiotic treatment in neonates 
should cover Listeria sp.

D. A full course of parenteral antibiotic 
is not necessary in pretreated infants 
with pleocytosis of CSF fluid and 
negative culture.

E. All febrile infants < 3 months of age 
should receive empiric antibiotics.

8. All of the following statements concern-
ing fever are true except:
A. Rectal thermometry is the best 

method for accurate measurement.
B. Documented fever at home by reli-

able parents should be treated as fever 
recorded in ED.

C. Tactile fever is relatively unreliable.
D. Rapid response to antipyretic virtually 

eliminates risks of SBI.

9. You are evaluating a febrile 21-day-old 
infant brought in by the mother for 
congestion. Your exam reveals a well-
appearing, well-nourished infant. A rapid 
RSV came back positive. With this new 
information, you proceed with: 
A. discharging patient with close follow-

up for viral illness.
B. canceling septic workup.
C. ordering chest x-ray and discharge if 

negative.
D. full septic workup with admission.
E. only obtain urinalysis and urine  

culture.

10. Which of the following statements is true 
regarding laboratory markers?
A. CRP is both a sensitive and accurate 

marker for bacterial infection.
B. Procalcitonin level may correlate with 

kidney involvement in infants with 
UTI.

C. Increasing the cut-off for any labora-
tory marker will increase sensitivity.

D. IT ratio can reliably differentiate 
between viral and bacterial infections.

E. Sedimentation rate is the first marker 
to be elevated in infection.

Answers: 1. E, 2. D, 3. C, 4. C, 5. D, 6. A, 
7. C, 8. D, 9. D, 10. B.
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