
Translating Best Evidence into Best Care

EDITOR’S NOTE: Studies for this column are identified using the Clinical Queries feature of PubMed, “hand” searching JAMA,
JAMA Pediatrics, Pediatrics, The Journal of Pediatrics, and The New England Journal of Medicine, and from customized
EvidenceUpdates alerts.

EBM PEARL: TEST-NEGATIVE DESIGN (TND): TND is a recent approach employed in estimating influenza vaccine
efficacy. Compared with traditional statistical estimation in case-control or cohort studies, TND is less prone to bias from in-
fection misclassification and to spurious results from variable healthcare-seeking behavior. Mathematically, vaccine efficacy is
the same as the relative risk reduction × 100% = ([influenza rate (IR) unvaccinated patients − IR vaccinated patients]/IR un-
vaccinated patients) × 100% = (1 − relative risk [RR] for influenza [of vaccinated/unvaccinated]) × 100%. The resulting per-
centage is the relative risk of not having influenza in vaccinated/unvaccinated patients. When the overall IR is low, the RR
approximates the odds ratio (OR). The OR is useful in certain cohort and in case control studies. There are some important
assumptions underlying the TND approach (eg, influenza vaccine efficacy does not vary among various levels of healthcare
seeking behavior), but overall, the TND is considered a robust approach in assessing influenza vaccine efficacy. An example of
TND may be seen in the Jackson et al study below.

APPLICATION/TRANSLATION PEARL: CLINICAL EXPERTISE: “EBM is a systematic approach to clinical
problem solving which allows the integration of the best available research evidence with clinical expertise and patient values.”1

The previous “Pearl” discussed the first of the 3 legs of the EBM definition, “the best available evidence.” This Pearl focuses on
clinical expertise. Just as the highest level of EBM practice brings the best evidence “to the bedside,” the highest level of EBM
practice also brings clinical expertise—at the highest possible level—“to the bedside.” Verifying clinical and laboratory find-
ings prior to assessing likelihood ratios, arriving, conclusively, at a correct diagnosis before searching for therapeutic evidence,
discerning which therapeutic choices are germane to our patient’s current clinical context prior to considering the magnitude
of a specific number needed to treat—these are the ABCs of medical practice and are absolutely part of the EBM process. Clini-
cal uncertainty necessitates accessing the clinical acumen of our colleagues and specialists, and all this perhaps even before for-
mulating an answerable clinical question. Contextual patient issues such as life settings, access barriers, economic pressures,
familial responsibilities—these all importantly factor into EBM decision making. Extrapolating from a study’s patient popu-
lation to one’s own patient is not always simple or appropriate: notably outstanding evidence may fit the patient’s disease but
not the patient’s personal or clinical context; it may even cause harm. EBM application issues constitute a field of emerging
research. And even when the literature may be ample, sage, discerning clinical expertise will constitute, solidly, the second leg
of the EBM practice definition.

—Jordan Hupert, MD
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Live, attenuated influenza vaccine
demonstrated ineffective
Jackson ML, Chung JR, Jackson LA, Phillips CH, Benoit J,
Monto AS, et al. Influenza Vaccine Effectiveness in the United
States during the 2015-2016 Season. N Engl J Med
2017;377:534-43.

Question Among children, what is the therapeutic efficacy of
the live attenuated influenza vaccine, compared with those not
receiving any influenza vaccine, in preventing influenza disease?

Design Prospective cohort during the 2015-2016 influenza
season using the test-negative design.

Setting Geographically diverse US sites.

Participants Patients 6 months of age or older, with cough
for 7 or fewer days.

Intervention Live attenuated influenza vaccine or none.

Outcomes Vaccine efficacy.

Main Results The live attenuated vaccine was not effective: 5%
(95% CI, −47%-39%) among those who received versus those
who did not receive vaccination. The inactivated vaccine was
effective: 60% (95% CI, 47%-70%).

Conclusions The live attenuated influenza vaccine was not
effective.

www.jpeds.com • THE JOURNAL OF PEDIATRICSCURRENT BEST EVIDENCE

266

http://refhub.elsevier.com/S0022-3476(17)31464-6/sr0010
http://refhub.elsevier.com/S0022-3476(17)31464-6/sr0010


Commentary This is one of the studies that were the reason
the Advisory Committee on Immunization Practices did not
recommend the live attenuated influenza vaccine for the 2016-
2017 season.1 The authors analyzed the data in detail with many
calculations and adjustments, all supporting the main con-
clusion. It is discouraging that the reason for the failure of this
live attenuated vaccine during 2015-2016 is not known. Clearly,
surveillance of influenza vaccine effectiveness on an annual basis
needs to be continued, considering surprises and the base-
line low effectiveness. The test-negative design was used in the
study. If, in a group of children presenting with respiratory
illness, fewer children with proven influenza have been vac-
cinated compared with those without influenza, it can be pre-
sumed that the vaccine prevented influenza specific illness in
the proportion of the children with alternative etiologies. The
quantitation of the presumed protection (effectiveness) is de-
scribed and discussed in the current paper and in their refer-
ence 20.2 This is a somewhat new technique that has appeared
in the pediatric literature for only a few years and readers may
wish to review it to understand how it is valid yet different from
more traditional methods.

Arthur Frank, MD
University of Illinois at Chicago

Chicago, Illinois
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Early-onset sepsis risk calculator reduces
empiric antibiotic use
Kuzniewicz MW, Puopolo KM, Fischer A, Walsh EM, Li S,
Newman TB, et al. A Quantitative, Risk-Based Approach to the
Management of Neonatal Early-Onset Sepsis. JAMA Pediatr
2017;171:365-71.

Question Among newborns, what is the clinical benefit of an
early-onset sepsis (EOS) risk calculator, compared with na-
tional guidelines, in reducing antibiotic use?

Design Cohort.

Setting Kaiser Permanente Northern California (KPNC).

Participants Neonates, 35 weeks of gestation or older.

Intervention EOS calculator or national guidelines.

Outcomes Empiric antibiotic use.

Main Results Fewer babies in the EOS calculator group ex-
perienced blood culture use: adjusted number needed to treat
(aNNT) 13 (95% CI, 8 to 42), and less empirical antibiotic ad-
ministration in the first 24 hours: aNNT, 56 (95% CI, 44 to
77) with no difference between 24 and 72 hours after birth and
no clinical outcome differences.

Conclusions An EOS calculator reduced neonatal blood culture
and empiric antibiotic use.

Commentary A liberal threshold for initiating antibiotic
therapy in neonates, based on early-onset sepsis (EOS) risk
factors with poor predictive value, has led to overuse of an-
tibiotics in non-infected neonates. This contrasts starkly with
the low prevalence of EOS. Antibiotic overuse early in life may
have severe short-term and long-term adverse consequences.1,2

This large cohort study from KPNC investigated clinical man-
agement of term and near-term infants with suspected or
proven EOS over a 6-year period. The remarkable 50% rela-
tive reduction in antibiotic use after introduction of an EOS-
calculator was not followed by a delay in therapy for infected
infants or an increase in readmissions. It is evident that not
only the EOS-calculator but also a bundle of co-interventions
including improved patient monitoring was implemented, most
likely at the same time. Moreover, the KPNC-staff must have
undergone rigorous training in order to use the EOS-calculator
and follow the bundle of interventions appropriately. The
authors are to be congratulated for this very successful ap-
proach. The use of an EOS calculator has the potential to reduce
antibiotic overuse, especially in areas where maternal risk
factors, earlier, may have been over-emphasized. However,
similar results may be achieved with different approaches. We
recently presented data from a population-based study of
168,000 term infants in Norway over a 3-year period. In our
setting, with a tradition of not recommending therapy based
on risk factors alone, the proportion of term infants receiv-
ing antibiotic therapy in the first week of life was 2.3% and
mortality was low.3

Claus Klingenberg, MD, PhD
University Hospital of North Norway

Tromsø, Norway
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Early childhood sedentary behavior associated
with worse working memory
López-Vicente M, Garcia-Aymerich J, Torrent-Pallicer J, Forns
J, Ibarluzea J, Lertxundi N, et al. Are Early Physical Activity and
Sedentary Behaviors Related to Working Memory at 7 and 14
Years of Age? J Pediatr 2017;188:35-41.e1.

Question Among primary and high school children, what is
the therapeutic efficacy of early-childhood physical activity,
compared with sedentary behavior, on working memory?
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Design Prospective cohort.

Setting Four regions in Spain.

Participants Two cohorts of 4- and 6-year-old children.

Intervention Parental written report of their child’s lifestyle
habits.

Outcomes Working memory at 6- and 14-years-old, respec-
tively (see “Participants”).

Main Results Sedentary habits in the 6-year-old (but not 4-
year-old) cohort was associated with reduced working me-
mory: correct response reduction,−4.2% (95% CI,−8.1 to −0.4).

Conclusions Sedentary behavior may be related to later, de-
creased working memory.

Commentary The role of a physically active lifestyle in cog-
nition, learning outcomes, and academic achievement has re-
cently received considerable attention in both research and
teaching at schools. Based on a recent review,1 studies that have
examined the relationship between physical activity and cog-
nition, brain structure, and brain function have generally found
positive results in primary schoolchildren. The current study
focuses on working memory, one of the most relevant execu-
tive functions for learning. A prospective study design with a
relatively long period between measurements was the main
strength of the study. However, the observational study setting
where the exposure and outcome were measured only once and
at a different time point limited the opportunity to draw con-
clusions about causal connections. The current study relies on
parental reports of physical activity and sedentary behaviors.
In forthcoming studies, the combination of both the objec-
tively measured amount and self-reported content of these be-
haviors would be optimal. Adequate adjustments for
confounding effects of socioeconomic status, health, obesity,
and physical fitness would strengthen the analyses. Current
results suggest that promoting physical activity in early life may
increase the cognitive potential of children. Well-designed in-
tervention studies are needed to confirm the causal effect of
early life physical activity and sedentary behavior on the de-
velopment of cognitive functions, including working memory.

Tuija Tammelin, PhD
LIKES Research Centre for Physical Activity and Health

Jyväskylä, Finland
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Mite-impermeable bedding casings and severe
asthma exacerbations
Murray CS, Foden P, Sumner H, Shepley E, Custovic A, Simpson
A. Preventing Severe Asthma Exacerbations in Children. A Ran-
domized Trial of Mite-Impermeable Bedcovers. Am J Respir
Crit Care Med 2017;196:150-8.

Question Among mite-sensitized children with asthma, what
is the therapeutic efficacy of mite-impermeable bedding, com-
pared with none, in reducing severe asthma exacerbations?

Design Randomized controlled trial.

Setting 14 hospital-associated acute service centers in North-
west England.

Participants Mite-sensitized asthmatic children 3-17 years of
age.

Intervention Active versus placebo encasings.

Outcomes Severe exacerbation: oral corticosteroid use or in-
crease following acute visit.

Main Results Emergency hospital attendance was decreased
among those with mite-impermeable encasings: number needed
to treat, 9 (95% CI 5-474). There was no difference in corti-
costeroid use.

Conclusions Mite-impermeable encasings reduced acute care
attendance, but not steroid use.

Commentary Exposure to house dust mites is common and
can exacerbate asthma symptoms. Murry et al suggest that mite-
impermeable encasings may significantly reduce the risk of hos-
pital admissions associated with severe exacerbations among
mite-sensitized asthmatic children. Although several system-
atic reviews and meta-analyses have questioned the clinical
utility of measures designed to reduce exposure to dust mites,1

this study reinforces the important role of allergen-specific in-
terventions in atopic asthma. The results from this British re-
search group are intriguing. However, further research with
larger, well-controlled trials is required to validate the study
findings. It will be important to assess who might benefit most
from the use of impermeable covers and whether the results
are generalizable to other populations and age groups. Indeed,
sensitization and exposure patterns can be highly variable and
differ across populations. While almost half of the partici-
pants in the British study were mono-sensitized to dust mites,
mono-sensitization is much less prevalent in the United States,
although dust mites are common sensitizers among atopic
patients.2 Nonetheless, this study demonstrated clinical ben-
efits even when focusing on only 1 allergen and 1 reservoir lo-
cation in the home, suggesting that it may be time to revisit
the widely-debated issue of the efficacy of mono- versus mul-
tifaceted environmental interventions for asthma. Given the
clinical and economic burden of asthma-related emergency care
and hospital admissions,3 cost-effective interventions could have
a significant public health impact.

Päivi M. Salo, PhD
Darryl C. Zeldin, MD

National Institute of Health
Research Triangle Park, North Carolina

References

1. Arroyave WD, Rabito FA, Carlson JC, Friedman EE, Stinebaugh SJ. Imper-
meable dust mite covers in the primary and tertiary prevention of allergic
disease: a meta-analysis. Ann Allergy Asthma Immunol 2014;112:237-48.

THE JOURNAL OF PEDIATRICS • www.jpeds.com Volume 192

268

http://refhub.elsevier.com/S0022-3476(17)31468-3/3sr0010
http://refhub.elsevier.com/S0022-3476(17)31468-3/3sr0010
http://refhub.elsevier.com/S0022-3476(17)31468-3/3sr0010
http://refhub.elsevier.com/S0022-3476(17)31469-5/4sr0010
http://refhub.elsevier.com/S0022-3476(17)31469-5/4sr0010
http://refhub.elsevier.com/S0022-3476(17)31469-5/4sr0010


2. Salo PM, Calatroni A, Gergen PJ, Hoppin JA, Sever ML, Jaramillo R, et al.
Allergy-related outcomes in relation to serum IgE: results from the Na-
tional Health and Nutrition Examination Survey 2005-2006. J Allergy Clin
Immunol 2011;127:1226-35, e7.

3. Nunes C, Pereira AM, Morais-Almeida M. Asthma costs and social impact.
Asthma Res Pract 2017;3:1.

Clinical examination not strongly associated
with pneumonia diagnosis
Shah SN, Bachur RG, Simel DL, Neuman MI. Does This Child
Have Pneumonia?: The Rational Clinical Examination Sys-
tematic Review. JAMA 2017;318:462-71.

Question Among children with suspected community ac-
quired pneumonia (CAP), what is the diagnostic accuracy of
clinical exam, compared with chest radiography, in diagnos-
ing CAP.

Design Systematic review.

Setting Thirty-five percent of the 23 studies were conducted
in the US and Canada.

Participants Children, age less than 5 years old through 21
years old.

Intervention Clinical exam.

Outcomes Infiltrate on chest radiography.

Main Results No single sign or symptom (including auscul-
tation, fever, and tachypnea) was strongly associated with CAP.
Most associated with CAP were hypoxemia (≤96%): likeli-
hood ratio (LR), 2.8 (95% CI, 2.1-3.6), and increased work of
breathing: LR, 2.1 (95% CI, 1.6-2.7).

Conclusions Clinical signs and symptoms were not strongly
associated with CAP diagnosis.

Commentary This systematic review emphasizes the chal-
lenges in diagnosing and studying pediatric CAP. Important
methodological limitations of this review include substantial
heterogeneity, use of a limited reference standard (ie, chest ra-
diography) in defining pneumonia, and moderate strength of

evidence, with most studies having an evidence level of 3 out
of 5. Although the authors conclude that an oxygen satura-
tion ≤96% and increased work of breathing are most associ-
ated with pneumonia, LR’s for these signs did not exceed 3.
The authors chose to highlight findings with positive LR (LR+)
≥2 or negative LR (LR−) ≤0.5. These values generate small shifts
in pretest to posttest probability, whereas LR+ ≥ 5/LR− ≤ 0.2
generate moderate shifts and LR+ ≥ 10/LR− ≤ 0.1 generate large,
often conclusive, shifts in pretest to posttest probability.1 None
of the findings in this review generated moderate or large shifts
from pretest to posttest probabilities. Interestingly, common
findings typically thought to be important in the diagnosis of
pneumonia (eg, magnitude of hypoxia, tachypnea, rales) were
not associated with radiographic pneumonia. A recent meta-
analysis of 18 studies of children <5 years had largely similar
results, finding that tachypnea, chest indrawing, and grunt-
ing were most associated with radiographic pneumonia, but
none with a LR+ >2.2 Both reviews conclude that no single clini-
cal feature is sufficient to diagnose pneumonia in children.
Neither review evaluated whether combinations of findings in-
crease diagnostic accuracy. These findings suggest that im-
proved methods for diagnosing pneumonia, and perhaps more
importantly, which children require antimicrobial therapy, are
necessary.

Todd A. Florin, MD, MSCE
Cincinnati Children’s Hospital Medical Center

Cincinnati, Ohio
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