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An estimated 40-80% of pediatric intensive care unit (PICU) patients receive antibiotics and
as much as half of that use may be inappropriate [1, 2]. Antibiotic overuse can have
deleterious consequences, including drug toxicities, Clostridium difficile infections, and
antibiotic resistance, the latter of which is a growing public health concern [3]. The need for
judicious antibiotic use has been highlighted by several national and international
organizations, and as of January 15t, 2017, antimicrobial stewardship is a Joint Commission
standard for all hospitals [4]. However, because delays in antibiotic administration or
inappropriate antibiotic choice have been associated with increased mortality in patients
with sepsis, rapid administration of broad-spectrum antibiotics is recommended in both the
2016 surviving sepsis campaign guidelines, clinical practice parameters for pediatric septic
shock, and is now a Centers for Medicare and Medicaid Services (CMS) performance
measure for adult hospitals in the United States [5-8]. Recognizing the apparent tension
between rapid administration of broad-spectrum antibiotics and judicious antimicrobial use,
these guidelines further recommend daily consideration of whether antibiotics can safely be
narrowed in spectrum or discontinued altogether. Unfortunately, data informing optimal
antibiotic de-escalation strategies, especially in patients with suspected but not culture
proven infections, are limited.

To help understand factors that influence duration of antibiotic prescription for critically ill
patients, Fontela et al performed a survey of 62 Canadian pediatric intensivists and 37
pediatric infectious diseases physicians [9]. Four clinical scenarios were presented in which
a previously healthy child was admitted to the PICU with pneumonia, sepsis, meningitis, or
peritonitis and required mechanical ventilation, fluid boluses, and/or inotropes. By day 3 of
hospitalization, the patient has markedly improved and respondents were asked to specify
the duration of antibiotic therapy they would prescribe if they were the treating physician.
Several additional clinical, laboratory, and microbiologic factors were then presented, and
respondents were asked to modify their original treatment duration based on each variable.
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The median recommended duration of antibiotic therapy for the original scenarios ranged
from 7 days (pneumonia scenario) to 10 days (meningitis scenario), with infectious diseases
physicians generally recommending longer durations of therapy than intensivists, though
this difference was not statistically significant. Several “core” factors led to extending the
antibiotic duration across all scenarios, including illness severity, presence of an
immunodeficiency, infant age group, positive bacterial cultures, persistent leukocytosis or
elevated C-reactive protein (CRP), and whether the infection was hospital acquired.
However, only viral testing resulted in a shorter duration. The authors concluded that
decisions surrounding antibiotic discontinuation are complex and that clinicians often
lengthen treatment duration based on non-reassuring clinical or laboratory characteristics
despite little evidence supporting this practice.

While surveying clinicians regarding current practice patterns is a valuable first step in
informing antibiotic de-escalation strategies, this approach has limitations. In all proposed
scenarios, bacterial cultures were obtained after antibiotic administration, precluding a
reliably negative microbiologic culture from being factored into treatment decisions. Given
multiple guidelines recommending blood cultures priorto initiation of antibiotics, clinicians
would (hopefully) most often have this information available and consider it along with
other characteristics in making antibiotic treatment decisions. Related, peritonitis and
meningitis are relatively infrequent indications for antibiotic use in the PICU relative to
other indications, including suspected ventilator-associated infection, which accounts for up
to half of antibiotic use [2]. The study findings may therefore not encapsulate the most
frequent considerations for antibiotic discontinuation nor the greatest opportunity to safely
reduce antibiotic use. Furthermore, and perhaps beyond the scope of this survey, factors
influencing transition from broad to narrow spectrum agents were not measured but
represent an important opportunity for judicious antibiotic use. Finally, as the authors
acknowledge, a survey can only reflect clinicians’ reported practice and preferences, not
evaluate the effectiveness of the stated approach. Evidence based guidelines informing
optimal antibiotic de-escalation strategies are therefore urgently needed.

Unfortunately, data to inform such guidelines are currently limited. Several biomarkers have
been studied as both screening tools to differentiate bacterial infection from other causes of
sepsis as well as to guide duration of therapy, of which procalcitonin is perhaps the best
studied. A large randomized trial demonstrated shorter durations of antibiotic therapy with
lower mortality in adult ICU patients when procalcitonin level was used as a guide for
antibiotic discontinuation compared to usual care [10]. However, data on the effectiveness of
this approach are conflicting, the optimal cutoff is yet undetermined and variable across
studies, and pediatric data are extremely limited [10-12]. Emerging rapid molecular
diagnostic techniques hold promise in earlier tailoring of antimicrobial therapy over of
traditional methods by more rapidly identifying both the infecting organism as well as
antibiotic resistance determinants, allowing earlier prescription of targeted therapy [13].
Screening cultures for methicillin-resistant Staphylococcus aureus (MRSA) may be of
benefit in identifying patients at low-risk for invasive MRSA infection, which may allow for
more judicious initiation or earlier discontinuation of vancomycin therapy [14]. Finally, and
perhaps the most immediately available strategy, collaboration between intensivists and
infectious diseases consultants and/or antimicrobial stewardship programs is needed to
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optimize adherence to existing guidelines for antibiotic treatment choice and duration. Data
suggests that such collaboration results in earlier and more effective antibiotic tailoring as
well as improved patient outcomes [15].

Both pediatric intensivists and infectious diseases physicians are faced with the challenge of
rapidly administering appropriate broad-spectrum antibiotics to critically ill patients with
infections while at the same time limiting unnecessary antibiotic exposure in an era of
burgeoning antibiotic resistance. Although on the surface these appear to be opposing forces,
they are equally important components of effective antimicrobial stewardship in the PICU.
Development of collaborative and evidence-based strategies for antibiotic de-escalation, as
advocated for by Fontela et al, represent potential ways to integrate these priorities and in
doing so, improve outcomes for individual patients as well as slow the emergence of
antibiotic resistance. Regulatory organizations mandating bundled sepsis care as well as
antibiotic stewardship programs should promote such collaboration between pediatric
subspecialists and measure adherence to currently available as well as future guidelines for
antibiotic choice, duration, and de-escalation.
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