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Balancing Value and Risk in Early Discharge of
Patients With Kawasaki Disease
Nathan M. Money, DO,a John B. Darby, MDb

Kawasaki disease (KD) continues to present clinicians with challenges and uncertainties. When diagnosing and
treating KD, lack of a deﬁnitive diagnostic test, symptom overlap, and atypical presentations can perplex even
experienced physicians. Treatment is costly because of hospitalization and subspecialist follow-up. Although
concerns exist that KD may be overdiagnosed,1 a missed diagnosis of KD may have severe consequences.
A particular challenge for clinicians caring for a child with KD is the timing of discharge. Because 10% to 20% of
patients are refractory to initial therapy with intravenous immune globulin (IVIg),2 clinicians must decide how
long to observe patients post-IVIg treatment and when to retreat if fever recurs, understanding that IVIg can also
cause fever.3 The American Heart Association KD guidelines do not specify post-IVIg observation time,2 which
varies between clinicians.4 KD is estimated to account for 5000 to 6000 hospitalizations a year in the United States5
with an average length of stay of 3 days.6 Identifying patients at low risk for IVIg resistance could characterize
patients safe for early discharge and may reduce costs and resource use.
In this month’s issue of Hospital Pediatrics, Hester et al7 present an IVIg nonresponse risk model from the angle of
high-value care by focusing on patients at low risk of IVIg resistance. This contrasts with previous KD risk models,
which have been aimed to identify high-risk patients who may beneﬁt from more aggressive initial therapies.8,9
Sensitive and speciﬁc risk scores have been successfully developed in Japanese populations but discriminate
poorly in other populations.10,11
Hester et al7 analyzed a retrospective cohort of 430 patients with KD from a single, large Midwestern hospital to
create a clinical prediction model for IVIg nonresponse in patients with KD. Eighty one (18.9%) patients met the
criteria for IVIg nonresponse, deﬁned as meeting 1 or more of the following criteria: (1) fever 36 hours to 7 days
after IVIg completion, (2) a second dose of IVIg administered at least 20 hours after IVIg completion, or (3)
readmission within 7 days of discharge and receipt of a second dose of IVIg. Eight variables were selected by
using a multivariate stepwise regression model: white blood cell count, platelets, hemoglobin, aspartate
aminotransferase, sodium, albumin, classic presentation (versus incomplete), and maximum temperature within
6 hours of completing IVIg. The authors present their stratiﬁcation of model accuracy at various predictive
probabilities. For example, by using a predictive probability cutoff of 0.10 (ie, 10% probability for nonresponse
to IVIg), the model has a 90% sensitivity for determining risk for nonresponse to IVIg and identiﬁes 26% of
children that are IVIg responders within the population and eligible for early discharge. At this predictive cutoff,
the model provides a negative predictive value of 93%, indicating that 7% of patients could be falsely identiﬁed as
low risk.
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The authors’ clinical prediction rule
improved on current existing tools by having
a larger sample size and by using commonly
obtained laboratories as potential predictors.
The derived model was also found to have a
better ﬁt for the data than previous studies
(concordance index 5 0.7). Additionally, the
authors describe the model with various
predictive probabilities, giving providers the
ability to make shared decisions with
families by incorporating the risk
preferences of both groups.
The study has several limitations. The
single-center nature of this study precludes
generalizability. Geographical and racial
differences in IVIg resistance have been
described12,13; therefore, a larger, more
diverse population would likely yield more
externally valid results. Also, nonresponse
to IVIg, as deﬁned in this study, may not be
generalizable to institutions that strictly
adhere to American Heart Association
guidelines. For example, only 46 (57%)
patients classiﬁed as IVIg-resistant in this
study had fever .36 hours, and 22 (27%)
did not receive a second dose of IVIg.
Furthermore, the risk model has
questionable usability in its present form
and would likely require an electronic
health record–based calculation tool for use
because of its reliance on continuous
variables.
The role of risk models also warrants
discussion. Clinical risk prediction models
have become increasingly prevalent; a
PubMed search reveals a near 40-fold
increase in article titles containing “risk
score” over the last 2 decades (9 in
1998; 342 in 2018). Risk models provide
valuable information, but overreliance on
them may lead to missed cases or
overtreatment. For example, authors of a
recent analysis of multiple appendicitis
risk prediction models found that none
of the models reached appropriate
performance benchmarks, which may lead
to overdiagnosis and increased imaging.14
The Kaiser Permanente neonatal earlyonset sepsis calculator, although having
led to signiﬁcant decreases in antibiotic
use and sepsis evaluations, has received
scrutiny for its susceptibility to miss
cases of neonatal sepsis in some

patients,15 which may have catastrophic
consequences.
Risk prediction tools should be used to
augment clinical decisions rather than
make them and simultaneously incorporate
patient-speciﬁc circumstance and
preference in joint decision-making.
Providers should carefully scrutinize a risk
model before implementation into
personal or institutional practice. After
development and internal validation, risk
models should be tested further for
external validity, as well as through impact
studies assessing the ability to improve
outcomes in a cost-effective manner.16 With
respect to KD, the harms of missing
refractory KD should be balanced with the
beneﬁts of early discharge, which allows
for avoiding unnecessary costs and
iatrogenic harms. Family health literacy
should also be considered because
unnoticed fever at home could lead to
unnecessary disease progression and
signiﬁcant morbidity.17
The risk model described by Hester et al7
identiﬁes patients at lower risk of IVIg
nonresponse who may be safe for early
discharge in the study population.
Multicenter, prospective studies used to test
external validity, as well as impact studies
investigating clinical and cost-effectiveness,
are necessary before implementation and
dissemination. Although more work is
needed before adopting a clinical prediction
rule for early discharge, Hester et al7 have
helped pave the road toward high-value
care in children with KD.
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