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nvasive bacterial infections (IBl; ie, bacterial meningitis, bac-
teremia) are an uncommon but potentially devastating occur-
rence in young febrile infants. The challenge for clinicians is
that physical examination cannot reliably exclude such infec-
tions. Thus, these infants have historically received comprehensive
emergency department evaluation, including routine cerebrospi-
nal fluid (CSF) assessment, and, often, required hospitalization for
parenteral antibiotic administration while awaiting CSF culture
results. The new American Academy of Pediatrics (AAP) guide-
lines were necessary given changing bacteriology, advances in
diagnostic testing, greater insight into the differential risk of poor
outcomes by site of infection, and better appreciation of the po-
tential harms of unnecessary care and interventions.! The 21 rec-
ommendations apply to well-appearing febrile infants 8 to 60 days
of age, with recommendations stratified by age group, and ex-
clude infants with certain conditions, including prematurity, focal
bacterial infection, congenital or chromosomal abnormalities, and
bronchiolitis. Four key recommendations are highlighted.

KEY RECOMMENDATIONS

FOR THE HOSPITALIST

Recommendation 1: Diagnostic evaluation. For all age
groups, blood culture and urinalysis (UA) are routinely recom-
mended. For infants 8 to 21 days old, urine culture is routinely
recommended. For older infants, urine culture is recommend-
ed if the UA is positive. All specimens for culture should be
obtained via catheterization or suprapubic aspiration.

Infants 8 to 21 days old
* May assess inflammatory markers (grade B, weak).
 Should obtain CSF for analysis and culture (grade A, strong).

Infants 22 to 28 days old
* Should assess inflammatory markers (grade B, strong).
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TARGET POPULATION: Well-appearing, otherwise
healthy infants with fever, ages 8 to 60 days, excluding
those with prematurity (<37 wk gestation), focal bacterial
infections except acute otitis media, high suspicion for
herpes simplex virus (vesicles), clinical bronchiolitis

e May obtain CSF for analysis and culture even if no inflamma-
tory marker obtained is abnormal (grade B, moderate).

¢ Should obtain CSF for analysis and culture if any inflamma-
tory marker obtained is abnormal (procalcitonin >0.5 ng/
mL [preferred]; C-reactive protein >20 mg/L; absolute neu-
trophil count >4000-5200/mm?3; or temperature >38.5 °C)
(grade B, moderate).

Infants 29 to 60 days old

¢ Should assess inflammatory markers (grade B, moderate).

e May obtain CSF for analysis and culture if any inflammatory
marker is abnormal, (grade C, weak).

¢ Need not obtain CSF for analysis if all inflammatory markers
obtained are normal (grade B, moderate).

Recommendation 2: Initial disposition decision
Infants 8 to 21 days old
e Admit (grade B, moderate).

Infants 22 to 28 days old

e Admit if CSF analysis is abnormal, UA is positive (A, strong),
or if CSF is not obtained or is uninterpretable (grade B, weak).

* May manage at home if UA is normal, inflammatory markers
are normal, CSF is normal or enterovirus positive, family has
received verbal and written home monitoring instructions
for concerning signs that should prompt immediate return
for care, follow-up plan for reevaluation in 24 hours is in
place, and means of communication for change in clinical
status has been established (grade B, moderate).

Infants 29 to 60 days old

e Admit if CSF analysis is abnormal (grade A strong).

* May hospitalize if any inflammatory marker obtained is ab-
normal (grade B, moderate).

¢ Should manage at home if all the following are present: CSF
is normal, if obtained; UA is negative; all inflammatory mark-
ers obtained are normal; teaching is complete; follow-up
plan for reevaluation in 24 hours is in place; and means of
communication for change in clinical status has been estab-
lished (grade B, moderate).
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Recommendation 3: Empiric antimicrobial treatment

Infants 8 to 21 days old

e Should initiate parenteral antimicrobial therapy (grade A, strong).

* This recommendation is based on the high prevalence of
IBls in this age category, and IBl may be present despite a
negative UA and/or normal inflammatory markers.

Infants 22 to 28 days old

® Should initiate parenteral antimicrobial therapy if either
CSF analysis suggests bacterial meningitis or UA is positive
(grade A, strong).

* May administer parenteral antimicrobial therapy if any in-
flammatory marker is abnormal (grade B, moderate).

* May administer parenteral antimicrobial therapy even if ev-
erything is reassuring (grade B, weak).

e Should administer parenteral antimicrobial therapy to infant
who will be managed at home even if all evaluation is reas-
suring (grade C, moderate).

Infants 29 to 60 days old

e Should start parenteral antimicrobials if CSF analysis sug-
gests bacterial meningitis (grade A, strong).

* May use parenteral antimicrobials if any inflammatory mark-
er is abnormal (grade B, moderate).

* Should initiate oral antimicrobial therapy if CSF is normal (if
obtained), UA is positive, and no inflammatory markers ob-
tained are abnormal (grade B, strong).

* Need not start antimicrobials if CSF is normal or enterovi-
rus positive, UA is negative, and no inflammatory marker
obtained is abnormal (grade B, moderate).

Recommendation 4: Hospital discharge decision

Infants 8 to 21 days AND Infants 22 to 28 days old

e Discontinue antibiotics and discharge infant when culture
results are negative for 24 to 36 hours (or positive only for
contaminants), the infant is well or improving, and there are
no other reasons for hospitalization (grade B, strong).

Infants 29 to 60 days old

e Although no specific parameters are given for infants with-
out UTI, presumably the discharge criteria for younger
infants would also apply for this group.

* Forinfants with UTI, discharge if blood and CSF cultures are
negative, infant is well or improving, and no other reasons
for hospitalization remain (grade B, strong).

CRITIQUE
The guideline provides opportunities for safely doing less in a vul-
nerable population. For example, infants with UTls may be man-
aged differently (eg, often with oral antibiotics) from those with
IBls, which represents an important change from conventional
practice.? Additional strengths are the incorporation of procalci-
tonin, which has emerged as the most accurate marker for risk
stratification;® and deemphasis of complete blood count results.
Multiple exclusions for relatively common scenarios represent
missed opportunities for a more complete set of recommenda-
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tions for the febrile infant population. The decision to exclude in-
fants in the first week of life is perplexing since infants 0 to 7 days
old will receive CSF analysis, require admission, and generally
be managed comparably to infants 8 to 21 days old. Infants with
bronchiolitis are excluded; the absence of uniform guidance may
perpetuate variability in management within and across institu-
tions. Finally, exclusion of infants in whom perinatal or congenital
herpes simplex virus is a consideration is not ideal. The require-
ment to consult separate guidance for herpes simplex virus eval-
uation fragments decision-making and may lead to inadvertent
omissions of critical tests or treatment in at-risk infants.

Methods in Preparing the Guideline

The guideline working group included stakeholders from muilti-
ple specialties including general pediatrics, emergency medicine,
hospital medicine, infectious diseases, and family medicine. In ad-
dition to published studies, the committee considered an Agency
for Healthcare Research and Quality commissioned systematic
review, as well as analyses of additional data solicited from previ-
ously published peer-reviewed studies. Once recommendations
were formulated, additional input from physician focus groups
and parents was solicited. Recommendations were rated based
on strength of available evidence (A, B, C, D, X) as well as assess-
ment of the benefit/harm profile (strong, moderate, weak).

Sources of Potential Conflicts of Interest or Bias

The guideline writing group was predominantly male, though
we note that the broader working group was diverse in gender
and specialty. No significant conflicts of interest were noted.

Generalizability

The complexity of this guideline, including age stratification,
multiple exclusions, and multistep processes could lead to
challenges in implementation; a health information technolo-
gy application (app) could substantially ease the difficulty of
implementation at the point of care.

AREAS IN NEED OF FUTURE STUDY

Additional areas in need of guidance include neonates with
bronchiolitis and fever and neonates with focal infection. For
the former, there is an abundance of evidence;* what is needed
is consensus. For the latter, additional study is needed such as
the role of inflammatory markers in stratifying infants with focal
infection who need additional evaluation prior to treatment.
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