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ABSTRACT

METHODS: We examined inpatient stays for children 6 months to 18 years hospitalized with AGE
from 2009 to 2018 using the Pediatric Health Information System database. We characterized
demographics, hospital-level resource use (ie, medications, laboratories, and imaging), and
outcomes (ie, cost per case, 14-day revisit rates, and length of stay [LOS]). We compared
demographic characteristics and resource use between 2009 to 2013 and 2014 to 2018 using x2 and
Wilcoxon rank-sum tests. We grouped hospitals on the basis of 2009 use of each resource and
trended use over time using logistic regression. Annual change in mean cost and LOS were
estimated by using models of log-transformed data.
RESULTS: Across 32 354 hospitalizations at 38 hospitals, there was a high use of electrolyte testing
(85.4%) and intravenous ﬂuids (84.1%) without substantial changes over time. There were
signiﬁcant reductions in the majority of laboratory, medication, and imaging resources across
hospitals over the study period. The most notable reductions were for rotavirus and stool testing.
Many hospitals saw a decrease in LOS, with only 3 noting an increased revisit rate. Reductions in
cost per case over time were most associated with decreases in imaging, laboratory testing, and LOS.
CONCLUSIONS: Signiﬁcant variation in resource use for children hospitalized with AGE coupled
with high use of resources discouraged in AGE guidelines highlights potential opportunities to
improve resource use that may be addressed in future AGE guidelines and quality improvement
initiatives.
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OBJECTIVES: Assess trends in inpatient acute gastroenteritis (AGE) management across children’s
hospitals and identify elements of AGE management associated with resource use.

The Centers for Disease Control and
Prevention (CDC) published management
guidelines for AGE in 2003, which were
endorsed by the American Academy of
Pediatrics (AAP) in 2004. These guidelines
emphasized the use of enteral rehydration
except in cases of severe dehydration,
discouraged the routine use of laboratory
and imaging studies, and recommended
against routine administration of antibiotics
and antimotility agents.4,5 The joint European
Society for Pediatric Gastroenterology,
Hepatology, and Nutrition (ESPGHAN) and
European Society for Pediatric Infectious
Disease guideline released in 2014 aligns
with the AAP-endorsed CDC AGE guidelines in
supporting enteral rehydration and
judicious use of laboratory studies, imaging,
and antibiotics. Although use of the CDC AGE
guidelines in the outpatient settings is
associated with decreased illness duration,6
admission rates, and cost,7 the extent to
which these guidelines have inﬂuenced
inpatient management is unclear. Tieder
et al8 found wide variation in the
management of gastroenteritis with high
use of nonrecommended management
strategies, such as laboratory testing,
among emergency department (ED) visits,
and observation stays at children’s hospitals
from 2001 to 2006. They also showed that
hospitals that were more adherent to CDC
guidelines had lower costs for these
patients.8 However, this study was limited to
patients ,6 years of age and did not
examine trends in management over time.
Because other AAP clinical practice
guidelines have taken several years to be
associated with variable changes in
disease-speciﬁc care,9,10 the effects of the
AAP-endorsed CDC recommendations likely
548

were not fully represented in the Tieder
et al8 study.
Analyses examining the use of resources
with regard to gastroenteritis management
guidelines in children’s hospitals in the
post–rotavirus vaccine era may identify
opportunities to improve future guideline
implementation. Therefore, our objectives
with the current study were to assess
trends in gastroenteritis management in the
inpatient setting over time and examine
whether resource use was associated with
hospital-level outcomes, including length of
stay (LOS), cost per case, and 14-day
revisits.

METHODS
Study Design and Data Source
We conducted a multicenter retrospective
cohort study of the Pediatric Health
Information System (PHIS), an
administrative database of 52 children’s
hospitals in the United States afﬁliated with
the Children’s Hospital Association (Lenexa,
KS). Thirty-eight hospitals were included in
the current study, with 14 hospitals
excluded for incomplete data during the
study period. Patient data are deidentiﬁed
within PHIS; however, encryption of patient
identiﬁers allows for tracking of individual
patients across visits. The PHIS database
contains patient demographics;
International Classiﬁcation of Diseases,
Ninth Revision (ICD-9), Clinical Modiﬁcation
and International Classiﬁcation of Diseases,
10th Revision (ICD-10), Clinical Modiﬁcation
diagnoses and procedures; and daily billed
resource use. Data quality and reliability are
assured through the Children’s Hospital
Association and participating hospitals. This
study was deemed nonhuman subjects
research by the policies of the local
institutional review board because of use of
deidentiﬁed administrative data.
Study Population
We included inpatient and observation stays
from 2009 to 2018 for children ages 60 days
to 18 years with a principal diagnosis for
gastroenteritis (ICD-9: 0088, 00861; ICD-10:
A080, A084, A088) or a principal diagnosis of
dehydration (ICD-9: 27651; ICD-10: E860) with
a secondary diagnosis of gastroenteritis. We
excluded transfers in from other hospitals

because use data from the transferring
hospital is not available in PHIS. To capture
a generally healthy population of children
with gastroenteritis, we also excluded
children with complex chronic conditions,11
those with an ICU stay, and those not
discharged from the hospital. Complex
chronic conditions are “any medical
condition that can be reasonably expected
to last at least 12 months (unless death
intervenes) and to involve either several
different organ systems or 1 system
severely enough to require specialty
pediatric care and probably some period of
hospitalization in a tertiary care center.”12
Additionally, conditions that may necessitate
expanded laboratory evaluation or
treatment were excluded, including diabetes
mellitus, diabetes insipidus, adrenal
insufﬁciency, chronic kidney disease, short
gut syndrome, heart failure, and hemolyticuretic syndrome. Per guidelines, the
presence of hypotension necessitates
intravenous (IV) ﬂuid replacement, and thus
encounters with diagnostic codes for
hypotension or shock were excluded. We
excluded conditions that would impact the
use of antibiotics, such as bacterial
infections outside the gastrointestinal
tract and immunocompromised states.
Finally, conditions necessitating surgical
procedures that require imaging,
including appendicitis, intussusception,
pyloric stenosis, obstruction, and
perforation, were excluded (Supplemental
Table 4).

Outcome Measures
We measured each hospital’s annual use of
resources as a percentage of encounters
from billing data, including complete blood
count, electrolytes, urinalysis or urine
culture, rotavirus testing, stool studies (any
laboratory study identiﬁed as a stool
specimen), antibiotics, probiotics, IV ﬂuids,
antiemetics (ondansetron, chlorpromazine,
prochlorperazine), computed tomography
(CT), radiographs, and ultrasounds. Because
of their low frequency of use, other
antiemetics and MRI were not included.
Additional measures included regionally
adjusted cost per case (estimated from
charges by using hospital and year-speciﬁc
cost-to-charge ratios and inﬂated to
NABOWER et al
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Introduction of the rotavirus vaccine in
2006 decreased gastroenteritis-related
hospitalizations in the United States and
speciﬁcally reduced rotavirus
hospitalization rates for all children
(vaccinated and unvaccinated) between
2007 and 2011.1,2 Despite this,
gastroenteritis hospitalizations continue to
require signiﬁcant inpatient resources.
From 2010 to 2011, ∼4 in 1000 children were
hospitalized for acute gastroenteritis (AGE),
with an estimated direct cost of
.$200 million annually.2,3

2018 dollars by using the medical
component of the Consumer Price Index13),
14-day all-cause revisit rates (readmission
or return to the ED), and LOS (measured in
hours).

Demographics and Covariates

Statistical Analysis
Continuous data were described with
median and interquartile ranges (IQRs)
because of nonnormal distribution.
Categorical data were summarized with
frequencies and percentages.
Demographics and use were stratiﬁed by
time periods (2009–2013 vs 2014–2018) and
compared by using x2 and Wilcoxon ranksum tests for categorical and continuous
variables, respectively.

Across the 2 time periods (2009–2013 vs
2014–2018), there were signiﬁcant changes
in age (2 [IQR: 1–5] vs 2 [IQR: 0–5]), race
(Hispanic: 17.1% vs 21.2%; non-Hispanic
white: 54.9% vs 51.5%), payer (government:
50.4% vs 57.4%; private: 41.9% vs 38.4%; and
other: 7.7% vs 4.2%; Table 1), 14-day revisit
rate (7.1% vs 8.1%), and cost ($3564 vs

$3369). There was no change in LOS
(Table 2).

Use Characteristics
In analyzing resource use across hospitals,
we observed the highest use rates for
electrolyte tests (85.4%), IV ﬂuids (84.1%),
and antiemetics (58.2%). The least
frequently used resources were CT imaging
(7%) and rotavirus testing (16.5%) (Table 2).
There were signiﬁcant reductions in the
majority of laboratory, pharmacy, and
imaging resource use between the
2 periods, with the greatest changes in
rotavirus testing (25.4% vs 9.1%) and stool
studies (42.3% vs 24.7%; all P , .001). There
was an increase in the use of antiemetics
(54.4% vs 61.4%; P , .001) (Table 2).
Hospital Performance
As seen from examining the trends in
resource usage at a hospital level, the
majority of hospitals showed decreased use

Hospitals were categorized into 3 groups on
the basis of their 2009 use of each resource:
low users (,25th percentile of hospitals),
moderate users (25th–75th percentile), and
high users (.75th percentile). Each
hospital’s use trends over time were
assessed independently for each resource
by using a logistic regression, with the
binary dependent variable being whether
each encounter received the speciﬁc
resource and adjustments made for year,
age, race, and payer. We also estimated the
change in annual rates of readmission and
return to the ED for each hospital using
logistic regression. Finally, the change in
mean annual cost per case and LOS for each
hospital was estimated from modeled logtransformed data. All analyses were
performed by hospital, and models were
adjusted for changes in age, race, and
payer. All analyses were performed with SAS
v9.3 (SAS Institute, Inc, Cary, NC), and P
values ,.05 were considered statistically
signiﬁcant.

RESULTS
Overall Patient Population
We included 32 354 hospitalizations from
31 706 children with AGE during the study
HOSPITAL PEDIATRICS Volume 10, Issue 7, July 2020

FIGURE 1 Cohort ﬂowchart. CCC, complex chronic condition; Pdx, principal diagnosis; Sdx,
secondary diagnosis.
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Demographics of the cohort included age
(,1, 1–4, 5–9, 10–18 years), sex, race and
ethnicity (non-Hispanic white, Non-Hispanic
African American, Hispanic, Asian American,
other), season, and payer (private,
government, other).

period (Fig 1, Table 1). Only 605 children had
.1 hospitalization. The median number of
admissions per hospital during the study
period was 719 (IQR: 433–1077),
representing a median of 0.38% (IQR:
0.29%–0.61%) of all hospitalizations. Overall,
children 1 to 4 years of age were
responsible for the greatest proportion of
hospitalizations (46.9%) followed by infants
,1 year of age (25.5%). The median LOS
was 35 hours (IQR: 22–49), and the 14-day
ED revisit rate was 7.7% (Table 2). The
median cost per case was $3460 (IQR:
$2422–$5066).

TABLE 1 Demographic Characteristics of the Study Group
Overall (N 5 32 354), n (%)

2009–2013 (n 5 14 785), n (%)

2014–2018 (n 5 17 569), n (%)

P

3650 (24.7)

4595 (26.2)

,.001

Age, y
,1

8245 (25.5)

1–4

15 162 (46.9)

7311 (49.4)

7851 (44.7)

—

5–9

5522 (17.1)

2444 (16.5)

3078 (17.5)

—

10–18

3425 (10.6)

1380 (9.3)

2045 (11.6)

—

Sex
Male

16 811 (52.0)

7784 (52.6)

9027 (51.4)

Female

15 543 (48.0)

7001 (47.4)

8542 (48.6)

.023
—

17 180 (53.1)

8124 (54.9)

9056 (51.5)

,.001

Non-Hispanic African American

5369 (16.6)

2483 (16.8)

2886 (16.4)

—

Hispanic

6259 (19.3)

2530 (17.1)

3729 (21.2)

—

868 (2.7)

338 (2.3)

530 (3.0)

—

2678 (8.3)

1310 (8.9)

1368 (7.8)

—

Non-Hispanic white

Asian American
Other
Season
Spring

10 582 (32.7)

5060 (34.2)

5522 (31.4)

,.001

5861 (18.1)

2602 (17.6)

3259 (18.5)

—

Summer
Fall

6441 (19.9)

2744 (18.6)

3697 (21.0)

—

Winter

9470 (29.3)

4379 (29.6)

5091 (29.0)

—

Payer
,.001

Government

17 544 (54.2)

7456 (50.4)

10 088 (57.4)

Private

12 944 (40.0)

6197 (41.9)

6747 (38.4)

—

Other

1866 (5.8)

1132 (7.7)

734 (4.2)

—

—, not applicable.

of rotavirus testing (36 out of 38) and stool
studies (35 out of 38) over time regardless
of performance in 2009. Similarly, there was
a decrease in antibiotic use in 16 out of
38 hospitals over the study period. There
was wide variation in the use of probiotics,
with 11 hospitals not using them at all and
17 hospitals showing unchanged usage over
time. The use of antiemetics increased in
15 out of 38 of hospitals studied.
Interestingly, 13 out of 15 hospitals
reporting an increase were low or
moderate users in 2009. IV ﬂuids were
commonly used in patients admitted for
AGE, with only 15 out of 38 hospitals
reporting a decrease in their usage over
time. Although the use of CT and
radiographs decreased in many hospitals,
the use of ultrasounds increased across
most hospitals (Fig 2).

Changes in Cost and LOS Over Time
In examining trends in hospital-level
outcomes over time, we observed
550

reductions in LOS in 15 out of 38 hospitals,
with only 3 hospitals showing an increase in
14-day revisit rates (Fig 1). There was a
reduction in adjusted annual costs in 21 out
of 38 hospitals and increased annual costs
in 1 out of 38 hospitals. The cost savings
among these hospitals ranged from $42 to
$290 per case. Cost savings was most
commonly associated with decreased LOS,
although in ∼1 out of 4 hospitals it was also
associated with decreased use of imaging
or laboratory studies (Table 3).

DISCUSSION
In this multicenter retrospective study of
children hospitalized with AGE, we observed
varied resource use with regards to the CDC
guidelines. A high percentage of patients
received IV ﬂuids, complete blood counts,
and electrolyte testing across the majority
of hospitals. Although we observed
consistent reductions in rotavirus testing
and stool studies over time, changes in
other resource use were small and suggest

future opportunities for diagnostic and
resource stewardship as well as cost
savings. This is supported by our ﬁnding
that reductions in resource use and LOS
were associated with cost savings over
time. Among resources not explicitly
addressed in the CDC guidelines, including
probiotics, imaging, and antiemetics, we
observed wide variation in use that could
also beneﬁt from clariﬁcation and/or
standardization in future guidelines.
Electrolyte testing was common across PHIS
hospitals, with little reduction over the
study period. This ﬁnding is at odds with
both CDC and the ESPGHAN guidelines,
which advise against supplementary
laboratory studies including electrolytes,4,5
representing a potential target for future
interventions. The high use of laboratory
testing found in our study is consistent with
previous publications in which authors
describe a trend of unnecessary laboratory
tests in the evaluation and management of
AGE and other common pediatric
NABOWER et al
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Race and ethnicity

TABLE 2 Resource Use Characteristics
Overall (N 5 32 354) 2009–2013 (n 5 14 785) 2014–2018 (n 5 17 569)

P

Laboratory, n (%)
CBC

17 786 (55)

Electrolyte test

,.001

9502 (54.1)

27 639 (85.4)

13 032 (88.1)

14 607 (83.1)

,.001

8257 (25.5)

4175 (28.2)

4082 (23.2)

,.001

Urinalysis

14 461 (44.7)

6884 (46.6)

7577 (43.1)

,.001

Rotavirus

5349 (16.5)

3748 (25.4)

1601 (9.1)

,.001

10 593 (32.7)

6258 (42.3)

4335 (24.7)

,.001
,.001

Urine culture

Stool studies
Pharmacy, n (%)
Antibiotics

4676 (14.5)

2400 (16.2)

2276 (13)

Probiotics

6837 (21.1)

3208 (21.7)

3629 (20.7)

.022

27 217 (84.1)

12 440 (84.1)

14 777 (84.1)

.940

18 838 (58.2)

8044 (54.4)

10 794 (61.4)

,.001

IV ﬂuids
Antiemetics

a

Imaging, n (%)
2257 (7)

1147 (7.8)

1110 (6.3)

,.001

Radiograph

12 080 (37.3)

5815 (39.3)

6265 (35.7)

,.001

Ultrasound

7573 (23.4)

2751 (18.6)

4822 (27.4)

,.001

CT

Clinical course
Median LOS (IQR),h
14-d revisit, n (%)

35 (22–49)
2483 (7.7)

35 (21–49)
1054 (7.1)

34 (22–48)
1429 (8.1)

.575
.001

CBC, complete blood cell count.
a
Ondansetron, chlorpromazine, and prochlorperazine.

conditions.10,14–16 Further studies are
warranted to determine key drivers of
electrolyte testing and appropriate clinical
scenarios necessitating electrolyte testing.
In this cohort, 84% of patients received IV
ﬂuid, with no signiﬁcant change in use over
time. Current guidelines universally
recommend enteral hydration as ﬁrst-line

therapy; however, failure of oral hydration
or moderate to severe dehydration are
indications for IV ﬂuid and possible
inpatient admission.4,5 Whether the high rate
of IV ﬂuid use in our data set represents an
overreliance on IV ﬂuids or an appropriate
application of CDC guidelines for
hospitalized patients is unknown because

We found that supplementary testing
including infection evaluation (ie, urinalysis
or urine cultures, rotavirus testing, and stool
studies) decreased between the 2 time
periods. Encouragingly, we observed
reductions for rotavirus and stool study
testing, consistent with guideline
recommendations. Although it is certainly
possible that the decrease in speciﬁc
rotavirus testing was due to the emergence
of microbial panel tests that included
rotavirus, the corresponding decrease in all
stool studies makes this less likely. Our
observations of reduced infection testing
therefore likely represent a combination of
the introduction of the rotavirus vaccine and
recommendations outlined in the CDC
guidelines reserving obtainment of stool
studies for cases of bloody diarrhea or
diarrhea in immunocompromised patients.4,5
Despite several guidelines discouraging the
empirical use of antimicrobial agents for
AGE,4,5 we observed that nearly 1 in

FIGURE 2 Heat map revealing the hospital-level change in resource use and clinical outcomes over time compared with other PHIS hospitals. Each
column represents 1 PHIS site, and each row represents 1 resource. aOndansetron, chlorpromazine, and prochlorperazine included.
Sites are organized from lowest overall usage in 2009 to highest. CBC, complete blood cell count.
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8284 (56)

we are unable to assess the failure of oral
rehydration or severity of dehydration in
this data set. Additionally, patient and family
expectations for medical intervention may
also play a role in IV ﬂuid use, especially in
resource-rich countries.17 This possibility
warrants further investigation because
reducing IV ﬂuid use in favor of oral
rehydration could potentially result in
signiﬁcant cost savings and reduction in
downstream laboratory testing.

TABLE 3 Resource Reduction Related to Reduced Cost
ID

Annual Change in Adjusted Cost per Case in US
Dollars (95% CI)

Resource Reduction Associated With
Decreasing Cost
LOS

Imaging

Laboratory

Pharmacy
—

20

2290.0 (2337.5 to 2242.5)

X

X

X

25

2263.6 (2306.0 to 2221.2)

X

X

X

—

37

2229.8 (2332.5 to 2127.0)

X

—

—

—
—

2212.2 (2264.0 to 2160.4)

X

—

X

2209.5 (2297.8 to 2121.2)

X

—

—

X

24

2197.9 (2246.9 to 2149.0)

X

—

—

—

17

2157.7 (2188.8 to 2126.7)

—

—

—

—

6

2137.3 (2181.0 to 293.6)

X

—

—

—

18

2130.4 (2186.9 to 273.9)

X

X

X

—

38

2114.4 (2133.0 to 295.8)

—

X

—

—

27

2114.1 (2168.5 to 259.8)

X

—

—

—

34

296.6 (2118.8 to 274.5)

X

X

X

—

4

292.6 (2119.0 to 266.3)

—

—

X

—

23

292.2 (2133.8 to 250.7)

—

—

—

—

11

292.0 (2130.3 to 253.7)

X

—

—

X

32

279.8 (2105.1 to 254.6)

X

—

—

—

33

273.7 (295.6 to 251.9)

X

X

—

—

1

270.6 (286.3 to 254.9)

X

X

X

—

15

263.7 (294.2 to 233.2)

—

—

X

—

28

251.5 (287.7 to 215.3)

—

—

—

—

2

241.9 (259.6 to 224.1)

—

—

—

—

Annual change in adjusted cost per case based on logistic regression data. Variables signiﬁcantly
associated with decreased cost are denoted with an X (P , .05). CI, conﬁdence interval; ID, identiﬁer; —,
not applicable.

5 children in our study were prescribed an
antibiotic, despite accounting for diagnosed
bacterial infections outside the
gastrointestinal system. Multiple guidelines
recommend limiting antibiotic use to
speciﬁc pathogens and for deﬁned clinical
situations, including infants,
immunocompromised hosts, and those with
underlying disorders who are systemically
ill.4,5,18 Routine use of antimicrobial agents
for treating diarrhea wastes resources,
increases treatment cost, and can lead to
increased antimicrobial resistance or
prolonged diarrheal illness.4,19 Although we
observed small decreases in antibiotic use
across several hospitals over time, our
observations highlight an important
antimicrobial stewardship opportunity.
Neither the CDC nor subsequent ESPGHAN
guidelines recommend imaging in the
evaluation of gastroenteritis.4,5 Despite this
fact, 84% of patients admitted with
gastroenteritis underwent radiologic
552

imaging, although we did see a shift away
from studies requiring radiation exposure
and toward ultrasound imaging over the
2 study periods. This transition is consistent
with other research showing an increase in
ultrasound use in hospitalized children.20
For future guidelines, authors should seek
to deﬁne the role of imaging in AGE (ie,
inability to exclude appendicitis or
intussusception) to optimize use of
resources and control costs.
Currently, none of the published pediatric
AGE guidelines address the use of probiotics
in management. Wide variation in probiotic
use was seen across centers and even
within centers over time in our study. This
highlights the knowledge gap in this area,
and our results are likely reﬂective of
providers’ preferential practices. Probiotic
use in pediatric AGE remains an area for
further research because available studies
have yielded conﬂicting results regarding
its beneﬁts.19,21,22

Our ﬁndings should be interpreted in the
context of several limitations. First, the PHIS
database is an administrative database and
does not contain data pertaining to clinical
decision-making surrounding diagnostic
testing and resource use. Consequently, we
are limited in our ability to evaluate the
appropriateness of diagnostic testing, use
of ﬂuid resuscitation, and antimicrobial
agents. Although we used a case
identiﬁcation strategy based on previously
published literature,14 the use of billing
codes for creating our cohort could result
in misclassiﬁcation bias. Additionally, the
use of certain resources, such as
nasogastric rehydration, cannot be reliably
captured within PHIS. Within PHIS, we are
limited in our ability to examine how local
protocols and policies inﬂuence testing
patterns at individual institutions because
these data are not collected. Although we
accounted for factors such as age, sex, race,
and payer in our analyses, unaccounted-for
differences in patient characteristics could
contribute to variation and observed
differences in the relationship between test
variation and hospitalization outcomes
across groups. Additionally, we were unable
to determine what interventions occurred in
the ED setting as opposed to after
admission. Finally, our analysis only
includes data from freestanding children’s
hospitals, which may not be representative
of other pediatric acute care and inpatient
settings. It is crucial to also study these use
patterns in nonchildren’s hospitals because
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The use of antiemetics, most commonly
ondansetron, increased over the study
period. However, we were unable to assess
what proportion represented use before
admission. Ondansetron use has been
shown in some studies to decrease
admission rates and the need for IV
rehydration23 and therefore could be used
appropriately as a single dose to avoid
admission. Few data exist on the efﬁcacy of
continuing antiemetics in admitted patients
with potential adverse events, including
increased diarrhea24 and dose-dependent QT
prolongation.25 As such, both the CDC and
ESPGHAN guidelines recommended against
their routine use until further data are
available,4,5 representing another potential
point for clariﬁcation in future guidelines.

children in rural and other medically
underserved areas frequently have limited
access to dedicated pediatric care.26

CONCLUSIONS
In this study, we expand on previous
knowledge by examining trends in resource
use in the inpatient management of
pediatric AGE since the introduction of the
rotavirus vaccine. Although decreased use
of rotavirus testing, stool studies, and
antimicrobial agents are to be commended,
high use of resources not recommended in
current guidelines, such as electrolyte
testing and the use of IV ﬂuids, persists.
These ﬁndings underscore the need for
future large-scale quality improvement
initiatives to address these management
practices. Additionally, the wide variation
observed in the use of probiotics and
antiemetics highlights an opportunity to
more speciﬁcally address these medications
within future AGE guidelines. Addressing
unwarranted variation in care may lead to
improvements in the quality and cost of
care for children hospitalized with AGE.
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