
PEDIATRICS/EDITORIAL
Sick Kids Look Sick
Steven M. Green, MD*; Lise E. Nigrovic, MD, MPH; Baruch S. Krauss, MD, EdM

*Corresponding Author. E-mail: steve@stevegreenmd.com.

0196-0644/$-see front matter
Copyright © 2014 by the American College of Emergency Physicians.
http://dx.doi.org/10.1016/j.annemergmed.2014.11.012
A podcast for this article is available at www.annemergmed.com.

SEE RELATED ARTICLE, P. 625.

[Ann Emerg Med. 2015;65:633-635.]

Emergency physicians commonly evaluate children with
fever and worry about how to best detect “occult” or “early”
presentations of serious bacterial infections such as
meningitis or sepsis. Laboratory testing is at times used to
supplement clinical examination and physician judgment;
however, the merits of such screening have long been
debated and substantial practice variation remains.1-4

In this issue of Annals, there is a landmark study with
important implications for the evaluation of the febrile child.
Vaillancourt et al5 queried the aggregate health register for
the province of Ontario, identifying 521 children, aged 30
days to 5 years, with confirmed sepsis or meningitis. Given
that all province-wide emergency department (ED) visits are
interlinked in this comprehensive database, they found that
22% of these children were discharged from an ED with a
minor infectious diagnosis (eg, otitis media or upper
respiratory tract infection) within 5 days preceding their life-
threatening illness. Thus, approximately 1 in 5 children
apparently received a misdiagnosis and was sent home
shortly—half of children in 24 hours or less and essentially
all within 72 hours—before a repeated ED visit in which
sepsis or meningitis was ultimately confirmed.

Emergency physicians dread missing early presentations
of sepsis or meningitis and would intuitively expect increased
morbidity and mortality to result should these critical
infections bemissed.However, Vaillancourt et al5 found that
the children with delayed diagnoses had no relative increase
inmortality, critical care use, or length of stay compared with
those receiving a correct diagnosis on the first visit. Their
administrative database lacked the capability to providemore
detailed clinical information than these global measures.

What should we make of this unexpected result? One
interpretation posed by the authors is that of spectrum bias,
ie, children receiving a correct diagnosis on the first visit
might have had more aggressive disease, with an anticipated
greater risk of harm in this group, offsetting the negative
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consequences of delayed diagnoses in the less severely ill
children. This proposed explanation, however, is speculative
and cannot be confirmed by the study. Furthermore, it
would appear improbable that these 2 opposing forces would
so near-perfectly balance each other for all outcomes studied.

A second explanation, simpler and more plausible, is that
sepsis or meningitis was not present at the initial visit. The
first diagnoses of nonserious viral or bacterial infections were
not in error; however, after discharge these children had the
rare misfortune of an unanticipated progression of illness.
We know that sepsis and meningitis are commonly preceded
by a nonserious infectious illness. This initial infection may
induce bacteremia that, in rare circumstances, might advance
to sepsis or meningeal seeding.1-4,6,7

Antibiotics are the critical curative therapy for sepsis
and meningitis, with delays in administration universally
believed to worsen outcomes.6-11 The “missed” children in
this study received a correct diagnosis a median of 25 hours
later. It seems inconceivable that delays of a day or more for
antimicrobial therapy would not result in any measurably
greatermortality, critical care use, or length of stay, even if the
sepsis or meningitis were in an early stage on the initial visits.
The absence of apparent harm from late receipt of antibiotics
corroborates the contention that sepsis or meningitis was not
present on these first visits, but instead developed later.

The study data of Vaillancourt et al5 suggest that, outside
of the neonatal period, sepsis and meningitis are not occult
conditions and that, accordingly, “sick kids look sick.” If
febrile children lack evidence of these serious illnesses after a
careful examination, then at that point they would appear to
not have them. After ED discharge, a more serious infection
may in rare cases develop; however, the child will then look
sick and be clinically identifiable. Vaillancourt et al5 reassure
us that children identified on a second ED visit will have a
similar clinical outcome.

If unanticipated progression of illness rather than
misdiagnosis is a more credible explanation for the current
study’s findings, then important corollaries for emergency
care of the febrile child follow:

Progression of illness to sepsis or meningitis is
unpredictable in normal healthy children. If sepsis and
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meningitis are often preceded by nonserious, common
bacterial or viral illnesses, then later rapid progression
would appear unpredictable. By the time sepsis or
meningitis is clinically detectable, some children will
have unavoidable morbidity and mortality.

The addition of screening interventions is
unwarranted. If little can be done at present to enhance the
early detection of progression from minor illness to sepsis or
meningitis, then attempts to implement screening in well-
appearing, low-risk, febrile children with imperfect
diagnostic tests (eg, WBC counts, C-reactive protein,
procalcitonin, blood cultures)4 or clinical decision rules12

would not appear useful. The nature and extent of screening
that occurred during the current study are unknown;
however, Ontario EDs are unlikely to differ substantially
from those in the United States, where most children who
are febrile without source receive no laboratory testing.3

Data from the current study illustrate the challenge
for screening for significant bacterial infections. In this
investigation, 114 of 2,397,427 ED visits, or 1 in 21,000,
had meningitis or sepsis purportedly missed on the initial
ED visit. If one conservatively assumes that roughly half of
this total denominator of visits was due to some form of
minor viral or bacterial illness and optimistically speculates
that a new screening test or algorithm might reduce the
frequency of misdiagnosis by half, then the number needed
to benefit would be 21,000 screening tests per child with
a theoretical benefit. If the screening test decreases the
frequency of misdiagnosis by only 20%, then the number
needed to benefit is approximately 100,000. This would
represent enormous effort for a miniscule or nonexistent
gain.

The alternative to diagnostic screening in healthy, well-
appearing, febrile children is relying on a careful physical
examination, clinical gestalt, careful parent instructions,
and watchful waiting with close follow-up.

The status quo is working. Because the current study
found that children receiving a diagnosis on the second ED
visit experienced no additional measurable harm, whatever
Ontario’s emergency physicians are doing appears to be
effective. There is nothing in this study to suggest physician
error or a need to alter practice. The sick kids would appear
to have looked sick and to have been identified as such at
the earliest visit possible, whether by emergency physicians
staffing larger EDs, pediatricians staffing children’s hospital
EDs, or family physicians staffing Ontario’s smaller EDs.5

Sepsis and meningitis are rare. During 5 years in this
populous province, only 521 occurrences of these serious
illnesses were noted in 2,397,427 ED visits in children
within the study’s 30-day to 5-year age range, or 1
diagnosis per 4,602 ED visits. Given the low prevalence of
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invasive bacterial infections in the conjugate vaccine era,
individual emergency physicians treating largely healthy
children may not encounter a child with either condition
during decades of practice.

Revisits often involve different EDs. Another
important observation from the current study is that 30%
of the time, parents took their children to a different
hospital for their second visit. The reasons for seeking an
alternate ED are unknown and likely multifactorial, and
may include distrust of the initial hospital, a preference for
a fresh evaluation, or embarrassment at returning so quickly
after discharge.

Careful evaluation remains the best approach. We
mention medical malpractice issues last, but they will not
be least in many physicians’ minds. The current study
provides evidence that common, nonserious, infectious
illnesses often precede the rapid onset of sepsis and
meningitis, and that this does not appear to reflect any
failure of the health care team. “Sick kids look sick”
reassures us that the children did not have sepsis or
meningitis on the first visit, but developed them later.
Such thinking should provide emergency physicians the
confidence that they can and should continue to rely on
careful examinations and their best clinical judgment.
Watchful waiting is an appropriate strategy when coupled
with parental education about the uncommon possibility
of rapid progression of illness. Rare unfortunate outcomes
will occur but appear unavoidable at present.

In summary, the study by Vaillancourt et al5 reassures us
that although children discharged from the ED with a
diagnosis of a minor infectious illness may rarely develop
sepsis or meningitis, they ultimately do not have worse
outcomes than if they had received the diagnosis on their
original presentation. The most credible interpretation is
that sepsis and meningitis were absent on the first visit and
cannot be diagnosed until clinically manifest. In other
words, sick kids look sick. These results encourage
emergency physicians to trust the power and value of
their clinical gestalt.

Supervising editor: Michael L. Callaham, MD

Author affiliations: From the Department of Emergency Medicine,
Loma Linda University Medical Center and Children’s Hospital,
Loma Linda, CA (Green); and the Division of Emergency Medicine,
Boston Children’s Hospital and the Department of Pediatrics,
Harvard Medical School, Boston, MA (Nigrovic, Krauss).

Funding and support: By Annals policy, all authors are required to
disclose any and all commercial, financial, and other relationships
in any way related to the subject of this article as per ICMJE conflict
of interest guidelines (see www.icmje.org). The authors have stated
that no such relationships exist.
Volume 65, no. 6 : June 2015

http://www.icmje.org/


Green, Nigrovic & Krauss Sick Kids Look Sick
Dr. Callaham was the supervising editor on this article. Dr. Green
did not participate in the editorial review or decision to publish this
article.
REFERENCES
1. Green SM, Rothrock SG. Evaluation styles for well-appearing febrile

children: are you a “risk-minimizer” or a “test-minimizer”? Ann Emerg
Med. 1999;33:211-214.

2. American College of Emergency Physicians. Clinical policy for children
younger than three years presenting to the emergency department
with fever. Ann Emerg Med. 2003;42:530-545.

3. Simon AE, Lukacs SL, Mendola P. Emergency department laboratory
evaluations of fever without source in children aged 3 to 36 months.
Pediatrics. 2011;128:e1368-e1375.

4. Manzano S, Bailey B, Gervaix A, et al. Markers for bacterial infection in
children with fever without source. Arch Dis Child. 2011;96:440-446.

5. Vaillancourt S, Guttmann A, Li Q, et al. Repeated emergency
department visits among children admitted with meningitis or
septicemia: a population-based study. Ann Emerg Med. 2015;65:
625-632.
Volume 65, no. 6 : June 2015
6. National Institute for Health and Care Excellence (NICE). Bacterial
meningitis and meningococcal septicaemia: management of bacterial
meningitis and meningococcal septicaemia in children and young
people younger than 16 years in primary and secondary care. June
2010. Available at: http://www.nice.org.uk/guidance/cg102.
Accessed November 4, 2014.

7. Mann K, Jackson MA. Meningitis. Pediatr Rev. 2008;29:417-430.
8. Tunkel AR, Hartman BJ, Kaplan SL, et al. Practice guidelines for the

management of bacterial meningitis. Clin Infect Dis. 2004;39:
1267-1284.

9. Dellinger RP, Levy MM, Rhodes A, et al. Surviving Sepsis Campaign.
Crit Care Med. 2013;41:580-637.

10. Miner JR, Heegaard W, Mapes A, et al. Presentation, time to
antibiotics, and mortality of patients with bacterial meningitis at an
urban county medical center. J Emerg Med. 2001;21:387-392.

11. Proulx N, Frechette D, Toye B, et al. Delays in the administration of
antibiotics are associated with mortality from adult acute bacterial
meningitis. QJM. 2005;98:291-298.

12. Verbakel JY, Van den Bruel A, Thompson M, et al. How well do clinical
prediction rules perform in identifying serious infections in acutely ill
children across an international network of ambulatory care datasets?
BMC Med. 2013;11:10.
CORRECTION

In the April 2015 issue, regarding the Policy Statement by Marin et al (“Point-of-Care Ultrasonography by
Pediatric Emergency Physicians,” pages 472-478) the Pediatrics Point-of-Care Ultrasound Work Group
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Jennifer R. Marin, MD, MSc, Chairperson, Lead Author
Alyssa M. Abo, MD
Stephanie J. Doniger, MD, RDMS
Jason W. Fischer, MD, MSc
David O. Kessler, MD, MSc, RDMS
Jason A. Levy, MD, RDMS
Vicki E. Noble, MD, RDMS
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Resa E. Lewiss, MD, Lead Author

Additionally, the Financial Disclosure/Conflict of Interest statement for Dr. Marin should have read:
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