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Introduction: Status asthmaticus (SA) is a cause of many pediatric hospitalizations. This study sought to evaluate how a stan-
dardized asthma care pathway (ACP) in the electronic medical record impacted the length of stay (LOS). Methods: An interdisci-
plinary team internally validated a standardized respiratory score for patients admitted with SA to a 25-bed pediatric intensive care
unit (PICU) at a tertiary children’s hospital. The respiratory score determined weaning schedules for albuterol and steroid therapies.
In addition, pharmacy and information technology staff developed an electronic ACP within our electronic medical record system
using best practice alerts. These best practice alerts informed staff to initiate the pathway, wean/escalate treatment, transition to oral
steroids, transfer level of care, and complete discharge education. The PICU, stepdown ICU (SD ICU), and acute care units imple-
mented the clinical pathway. Pre- and postintervention metrics were assessed using process control charts and compared using
Welch’s t tests with a significance level of 0.05. Results: Nine hundred two consecutive patients were analyzed (598 preintervention,
304 postintervention). Order set utilization significantly increased from 68% to 97% (P < 0.001), PICU LOS decreased from 38.4 to
31.1 hours (P = 0.013), and stepdown ICU LOS decreased from 25.7 to 20.9 hours (P = 0.01). Hospital LOS decreased from 59.5 to
50.7 hours (P = 0.003), with cost savings of $1,215,088 for the patient cohort. Conclusions: Implementing a standardized respira-
tory therapist-driven ACP for children with SA led to significantly increased order set utilization and decreased ICU and hospital LOS.
Leveraging information technology and standardized pathways may improve care quality, outcomes, and costs for other common
diagnoses. (Pediatr Qual Saf 2023,8:¢697, doi: 10.1097/pg9.0000000000000697; Published online December 5, 2023.)
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of children with asthma admitted to our insti-
tution required intensive care. The overall length
of stay (LOS) for all patients (2.8 d) was greater than
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the Children’s Hospital Association national average
benchmark (2.1 d), leading to this quality improvement
initiative. There is evidence that high compliance with
standardized care pathways for status asthmaticus (SA)
is associated with decreased LOS. Still, there are concerns
about sustainability effects if the pathways are not con-
sistently adhered to.**

Standardization of treatment guidelines decreases pro-
vider variability and increases efficiency.>® Several insti-
tutions have implemented objective scoring tools and a
standardized approach to asthma care, including clinical
pathways, electronic scoring tools, and order sets.*** The
electronic medical record (EMR) is a well-known tool for
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standardizing care. However, there is limited literature on
its use to standardize care for patients with SA beyond
scoring tools and order sets. This quality improvement
project includes the development of a clinical care path-
way and its transformation into a decision support tool
utilizing best practice alerts (BPAs) aimed at a sustainable
process not dependent on individual provider preference.
This study sought to evaluate whether an electronic
decision support tool, called the asthma care pathway
(ACP), which involves the implementation of an objec-
tive scoring tool and standardized care pathway, would
lead to decreased hospital days for patients admitted with
SA. The primary aim of this initiative was to decrease the
LOS (2.8 d) by 20% (2.24 d) and meet or exceed national
benchmarks (2.1 d) within 2 years of implementation.

MATERIALS AND METHODS

This project occurred in a 260-bed tertiary care and level
1 trauma center. There is a 25-bed pediatric ICU (PICU),
a 25-bed stepdown ICU (SD ICU), and 76 acute care beds.
All units utilize the EPIC electronic medical record (EPIC
Systems, Verona, Wis.).

The PICU is a closed multidisciplinary medical and sur-
gical unit where a pediatric critical care physician manages
all patients with 24-hour in-house coverage. The PICU
care team includes two attending physician-led teams,
one critical care fellow, four to six pediatric residents, and
a PICU-specialized pharmacist. From 2016 to 2019, the
hospital annually averaged 218 patients with an average
LOS of 2.4 days versus the national benchmark of 2.1
days. Sixty-three percent of those patients were admitted
to the PICU, which annually averaged 1,724 total admis-
sions and 137 patients with SA. The average PICU LOS
was 2.2 days, whereas the national benchmark was 1.7
days. The study period occurred from January 2016 to
February 2020 and included a typical patient population
before the COVID-19 pandemic.

The SD ICU and acute care units are staffed by pedi-
atric hospitalists and residents (pediatrics and family
medicine), with multiple teams that may care for patients
hospitalized for SA. Patients are managed by the same
team when transferring from the stepdown unit to the
acute care units. Similar to other institutions, there was
a suspicion that LOS higher than the benchmark was
affected by variation in asthma management between
providers.* There were no established guidelines, and
each provider ordered and weaned treatments based on
their clinical judgment.

Before implementing the ACP and decision support tool,
providers utilized their discretion on patient admission
criteria, treatment regimen weaning methods, criteria to
transfer level of care, and discharge criteria (see Figure 1,
Supplemental Digital Content 1, which describes process
map and key driver diagram with primary and second-
ary leverage points, bttp://links.lww.com/PQ9/A520). An
existing order set allowed efficient ordering of albuterol
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but did not provide recommendations for initial dosing
and weaning. Nurses and respiratory therapists (RTs)
often initiated weaning based on their assessment of per-
ceived wheezing without using a validated RS. Physicians
de-escalated treatment when available to assess patient
progress or when bedside staff (nurses and RTs) informed
them that the patient(s) appeared to improve. As a result,
there was significant variability between providers and
bedside staff on the initial dosing and aggressiveness of
weaning asthma treatments, which anecdotally appeared
to affect hospital LOS.

Multidisciplinary Group

A multidisciplinary group, composed of physicians, phar-
macists, information technologists, nurses, RTs, and a
project manager, convened weekly during the preparation
and development of the RS, weaning protocol, and ACP.

Standardizing Assessment

A standardized respiratory score (RS) was adopted largely
from work by Liu et al and internally validated by a mul-
tidisciplinary group including physicians, nurses, and
respiratory care practitioners in February 2017.7% The
bedside champions trialed the adopted RS on patients and
found scores were consistent across staff with the differ-
ent levels of patient severity. Before implementation, there
was no standardized assessment of asthma severity in our
hospital. The PICU staff initiated the respiratory scoring
tool, which was extended to the SD ICU and acute care
units. This intervention was the first step in building a
foundation for the ACP. Nurses and RT champions ini-
tially scored on paper. Information technology (IT) then
implemented the RS into the EMR as a precursor to fur-
ther pathway development (Fig. 1).

Standardizing Treatment

After a literature review and consultation with our pul-
monology and pharmacy departments, the team adopted
standardized medication (albuterol and glucocorticoid)
doses and formulations. In addition, the team developed
nurse and RT-driven weaning guidelines using the stan-
dardized RS (Fig. 2). PICU staff initially trialed the guide-
lines in March 2017, and SD ICU and acute care staff
subsequently trialed them before complete implementa-
tion through the EMR. Once a patient met the criteria
for a wean, the bedside staff would notify the provider to
place an order to make the wean per the guideline.

Electronic Care Path Development Methodology

Pharmacy and IT staff implemented the ACP within our
EMR. Once a provider entered a diagnosis of asthma
exacerbation or SA into the patient’s electronic problem
list, providers received interruptive BPAs to initiate the
ACP. This order is placed via EMR by physicians upon
admission to the hospital and drives the rest of the ACP.
These BPAs serve as clinical decision support tools within
the EMR that promote efficiency, enhance quality, and
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Variable 0 points | 1 point | 2 points 3 points Total
Respiratory rate
(breaths/min) Count respiratory rate for one full minute while patient is awake
by age:
<2 mo <60 61-69 270
2-12mo <50 51-59 260
1-2y <40 41-44 245
2-3y <34 35-39 240
4-5y <30 31-35 >36
6-12y <26 27-30 231
>12y <23 24-27 228
3 of the following:
* Subcostal
2 of the following: ¢ Intercostal
Retractions None Subcostal or Intercostal | s * Substernal
* Intercostal e Suprasternal
* Nasal flaring ininfants | e Supraclavicular
* Nasal flaring OR head
bobbing in infants
:::Z';?a Definition: Difficult or labored breathing; shortness of breath
1 of the following: 2 of the following:
Normal feeding, « Difficulty feeding e Difficulty feeding Stops feeding, no
0-2y vocalizations, and e Decreased e Decreased vocalizations, OR
activity vocalization vocalization drowsy/confused
e Agitation e Agitation
1 of the following: 2 of the following:
Normal feeding, * Decreased appe'Fite e Decreased appet.ite Stops eating or drinking,
2-4y N * Increased coughing * Increased coughing stops playing, OR
vocalizations, and play
after play after play drowsy/confused
e Hyperactivity e Hyperactivity
25y Counts to 210 in one Counts to 7—9 in one Counts to 4—6in one Counts to £3 in one
breath breath breath breath
: . Inspiratory and
Aus.cu|tatlon Normal breathing; End-expiratory wheeze Expiratory wheeze only expirl:;torv r:rheeze
(as it relates to ) (greater than end- T
) no wheezing present only K AND/OR diminished
wheezing) expiratory wheeze) breath sounds
TOTAL

Figure 1. RS and components for calculation. Possible scores range from 1 to 12.

improve clinician recognition of specific diagnoses and
tasks, such as this pathway.!* When physicians start the
pathway, the BPAs prompt bedside staff to record the RS
and wean therapies based on the RS every four hours. The
team established this time frame as a safety limit in case
patients were weaned too quickly. The ACP orders could
be modified if providers and staff agreed that a patient
could be weaned earlier than 4 hours. Additional BPAs
encourage ACP tasks promoting decreased LOS, such as
transitioning from intravenous to oral glucocorticoids,
transferring the patient out of the ICU, and completing
asthma education with the family. In addition, medication
orders for continuous and intermittent doses of nebulizer
treatments and metered-dose inhalers are available for
RTs to select within the ACP to encourage weaning based
on the RS as an order set. (Figures 2 and 3, Supplemental
Digital Content 2, which describes examples of EPIC
orders for intermittent and continuous albuterol with dos-
ing range, bttp://links.lww.com/PQ9/A521.) If a patient’s
RS escalates or remains above a 9, BPAs recommend
re-evaluation and escalation of care with no pathway

weaning (Fig. 3). References to the escalation pathway
guidelines are available through hyperlinks embedded in
the order sets. If providers ordered mechanical ventilation
[including bi-level positive airway pressure (BIPAP)], any
pathway weaning was stopped.

Full Implementation

Once our institution’s EMR fully integrated the ACP, the
team developed and distributed training modules and
videos to all staff, including physicians, nurses, and RTs.
The PICU, SD ICU, and acute care areas officially utilized
the ACP starting in October 2018. Just-in-time training
occurred in each unit throughout implementation. Weekly
meetings with our multidisciplinary group encouraged
frequent plan-do-study-act cycles to analyze different
components of the pathway. Additional interactive elec-
tronic modules and videos were available for new provid-
ers and as ongoing education for established providers.
Real-time feedback demonstrating our outcomes and
balancing measures was available on a dashboard eas-
ily accessible by our study team. (Figure 4, Supplemental
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With orders:
# Initiate Child Life services
* Incentive Spirometer

WEAN' as tolerated
HOLD for diminished
breath sounds
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CONTINUOUS ALBUTEROL
RECOMMENDED STARTING

4 Start reviewing
DOSAGE

» HMPC with patient and

family /" <20 kg: 10 mg/h
- 20-39kg: 15 mg/h
240 kg: 20mg/h

Maximum dose: 40 mg/h

/" NOTIFY PROVIDER
» if patient has two scores of

| 5-8 within 6 hours (at least |

“._  2hoursapart)

Use Escalation

( _ A > » * Dietfor age
AN RS1-—4 y RN assess RS Qzh * Ambulate as tolerated
. RCP assess RS with each * Start Asthma Education
treatment = Peak flow with intermittent treatments,
while awake, if >6 years old
With orders:
» Initiate Child Life services
* Incentive Spirometer
P — DO NOT wean * Consider clear liquids or advancing diet
| RS5—8 | » Continue current therapy »* i‘;ftl‘::""ma Education
\ / * Activity:
- R - IFRS 7—8 > dangle legs off bed
- If RS <6 = get up out of bed
= Peak flow with intermittent treatments,
while awake, if >6 years old
NOTIFY PROVIDER
N RNMCP!WRSQJ-II | Return to prior step of
(RCP may toQzh recommended weaning
once patient is stable on
therapy)

Fig. 2. Guideline for continuous albuterol weaning. Step 2: Choose one and with each scheduled reassessment of RS, assess the
appropriateness of current course and change the course as needed. Notify the provider immediately if: RS worsens or has not
changed after 3 scheduled scores; the patient does not tolerate wean (return to prior dose/frequency for RS 9-12); the patient falls
wean twice; and the patient is noncompliant. 2ZRecommended weaning: Continuous albuterol (wean Q4h): (1) if starting at 40mg/h:
20mg/h — 10mg/h — Q2h; (2) if starting at 20mg/h — 10mg/h — Q2h; and (3) if starting at 15mg/h — 10mg/h — Q2h; and if
starting at 10mg/h — Q2h. Intermittent albuterol (metered-dose inhaler preferred): Wean after two treatments (wean from albuterol
four puffs Q4h after one treatment): (1) do not wean patient’s baseline dose; (2) if starting on continuous: wean to eight puffs Q2h; and
(8) wean from eight puffs Q2h — eight puffs Q3h — four puffs Q3h — four puffs Q4h — 2 puffs Q4h (prepare to transfer the patient
out of PICU once stable on intermittent albuterol). HMPC, home management plan of care.

Digital Content 3, which describes the dashboard for the
ACP, including data for the LOS details, process mea-
sures, medications measures, supplemental oxygen, and
readmissions, bttp://links.lww.com/PQ9I/A522.)

Dashboard Metrics

The main process measure for this project was the per-
cent order set utilization. The primary outcome measure
was LOS. The LOS at each location (PICU, SD ICU,
and acute care unit) was measured separately. (Figure
4, Supplemental Digital Content 3, which describes
the dashboard for the ACP, including data for the LOS
details, process measures, medications measures, supple-
mental oxygen, and readmissions, bitp://links.lww.com/
PQY/A522.) The Balancing measures were readmissions,
escalation in the level of care (to SD ICU or PICU), and
rate of emergency department/urgent care visits within 30
days. The percent use of supplement oxygen, including
high-flow nasal cannula (HFNC), BiPAP, and invasive
mechanical ventilation, was also tracked. These metrics
were reviewed monthly throughout the implementation
period of 1 year.

Statistical Analysis

Statistical Process Control (SPC) charts showed the progres-
sion of asthma data from preintervention to postinterven-
tion for percent order set utilization, LOS, and adjunctive
support treatment with HFNC. These charts allowed the
team to observe any special cause variation from the pro-
cess as evidenced by any shifts or trends in the data. The
team statistically compared these pre- and postintervention

values using Welch’s ¢ tests with a significance level of 0.05
(JMP 11.2.0) (Table 1). In addition, demographics were
analyzed with ¢ tests (gender, race), linear regressions (age,
gender), and analysis of variance (ethnicity).

RESULTS

During the study period, we analyzed 902 consecutive
PICU patients with a diagnosis of SA (598 in the preinter-
vention group and 304 in the postimplementation group).
Thirty-five percent of the patients were female (319/902),
whereas 65% (583/902) were male. Ages ranged from 2
to 18.7 years, with a median age of 6.9. The average age
was 7.6 +4.1 years of age. The reported ethnicity break-
down was Asian 12.3%, Black 32.5%, Hispanic/Latino
22.7%, and White 32.5.

After implementing the electronic ACP within our
institution’s EMR, order set utilization significantly
increased from 68% to 97% (P < 0.001). The SPC chart
for order set utilization demonstrates special cause vari-
ation with a shift above the centerline starting 7 weeks
(data points) before the intervention that continues post-
implementation (Fig. 4). Hospital LOS decreased by
14.8% from 59.5+13.9 to 50.7=6.1 hours (P = 0.003)
(Table 1). Pediatric ICU LOS significantly decreased by
19% from 38.4+13.7 to 31.1+6 hours (P = 0.013), and
SD ICU LOS decreased by 18.7% from 25.7+8.9 to
20.9+4 hours (P = 0.01) (Table 1). In the SPC chart for
overall hospital LOS, special cause variation was noted
by a shift starting 3 weeks before interventions that con-
tinued postimplementation (Fig. 5). The SPC chart of


http://links.lww.com/PQ9/A522
http://links.lww.com/PQ9/A522
http://links.lww.com/PQ9/A522

Lopez et al e Pediatric Quality and Safety (2023) 8:6;e697

WWW.pQS.Com

912 Escalation Guidelines - Provider to
Manually Place Back on Wearning Step

Ventilation Orders

Launch Peds Asthma
Intermittent Albuterol Care

Toleraed 4 s Path

40 mg/hr (PICU ONLY)
il Tolerated 4
s
o -
Tolerated 4
hes
Sun10mg
S 18 mg
l Tolerated 4 hry

| 15 mg/hr [

Stanat10

mg Q3

P sanaseg
PedsAsth MDI.'Med

Start 24 5 mg Q4H

Stanat28mg
Q4

Start 31 10
mg C2H

RS 9-12 - Notify Provider

- et
Completed

u..cmn VHMPC

2 puffs or 2.5 mg Q4 hrs
- Treatment 2 - GIVEN Dschare

.
oday [ ]

‘ Discharge Patient ’

Fig. 8. Asthma care pathway progression maps. Progression map for the continuous albuterol (A) and intermittent albuterol ACP (B).

© 2023 Epic Systems Corporation.

Table 1. Effect of ACP on LOS

Preimple- Postimple-
mentation mentation Percent
(h) (h) Change P
Overall hospital LOS59.5+13.9 50.7+6.1 14.8 0.003
PICU LOS 38.4+13.7 31.1+6 19 0.013
SD ICU LOS 25.7+8.9 20.9+4 18.7 0.01
Acute care LOS 23.3+5.9 21.1+4.6 9 0.165

PICU LOS demonstrates the start of a shift below the
centerline 6 weeks (data points) before interventions that
continued postimplementation (Fig. 5). There were no
special cause variations for HFNC. There were no signif-
icant changes in acute care LOS. It was notable that all
metrics demonstrated a decrease in the amount of vari-
ation. The run charts from the project dashboard also
demonstrated the overall decreased LOS and decreased
variation. (Figure 5, Supplemental Digital Content 4,
which describes the run chart of the overall LOS from
ACP dashboard, http://links.lww.com/PQ9I/A523.) The

LOS reduction resulted in overall hospital cost savings of
$1,215,088 for the patient cohort. The cost savings were
calculated using our internal hospital cohort subjects
of SA. The average cost savings were calculated using
the average utilization cost for inpatient SA diagnoses.
These average charges were generated from internal
hospital data, Children’s Hospital Association internal
communications, KidsData.org, and Health Plan internal
communications.

The initial readmission rate was 2%, and postinterven-
tion was 1.7%. Rates of HFNC (23%), BiPAP (1.3%),
and mechanical ventilation (0.5%) were steady during
the study period. The mortality rate was 0.1% (the one
death in 2016 was before any interventions). Emergency
department/urgent care visits within 30 days of discharge
were 3.7% preintervention and 6.9% postintervention.
There were no significant differences in the readmission
rate, mode of respiratory support, mechanical ventilation,
or mortality rate between the preintervention and postin-
tervention groups. There were no significant outcome dif-
ferences due to gender, age, ethnicity, or race.
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DISCUSSION with decreased ICU and overall hospital LOS without
Implementing a standardized RT-driven ACP for children  increasing readmission rates. This project demonstrates
with SA led to significantly increased order set utilization  that leveraging EMR technology with effective clinical
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decision tools and standardized pathways for common
diagnoses can improve the quality of care, outcomes, and
cost savings.

Previous studies have established that guideline devel-
opment can result in standardization, improvements in
care, and, at times, decreased LOS.!"-1315:1¢ Electronic clin-
ical pathways have multiple standard functions and deci-
sion support for providers.!” Different levels of decision
support to providers impact patient care delivery, includ-
ing customized order sets, best practice alerts (BPAs),
reporting of variance, and tracking nursing, respiratory
therapist, and pharmacist engagement.'®!” Implementing
electronic clinical pathways well can directly impact the
clinical care provided by improving medication adminis-
tration, encouraging appropriate evaluation for diagno-
sis or treatment, avoiding low-value care, decreasing the
LOS, decreasing the need to transfer to a higher level of
care, and improving overall health outcomes.?**!

The ACP led to obvious decreases in the variation
between providers in the various patient care settings.
Standardization of care through pathways decreases
PICU LOS, overall hospital LOS, duration of receiving
albuterol, and time to transition from continuous to an
intermittent inhaled bronchodilator.*3-1® Additionally, an
RT-driven asthma pathway has been shown to decrease
hospital LOS in the PICU.’

The ACP involved using an order set critical to stan-
dardizing care. The foundations of this order set included
standardized assessments with the RS and standardized
treatment algorithms. Our institution had an asthma
order set in place for 5 years, but it did not involve stan-
dardized assessments, treatment algorithms, and prompts
for clinicians to initiate use. As a result, there was signifi-
cant variation among providers in its use. This variability
led to the development of the current ACP, which allows
RTs to drive the weaning process. Nursing and RT-driven
weaning decrease hospital LOS in other studies.>'>??
Although order sets have impacted care delivery, our proj-
ect would likely not have been successful if it solely relied
on the order sets.!

The SPC charts noted shifts in the weeks before the
study interventions. For the percent order set utilization
(Fig. 4), there were seven data points above the centerline
before the implementation date. Each data point repre-
sented 1 week, so the shifts appeared seven weeks before
the go-live date. During this period, providers and staff
from the PICU, SD ICU, and acute care were being edu-
cated about the guidelines and the process in anticipation
of the start of the ACP. RTs followed the guidelines and
requested physicians to put orders to facilitate the weaning
process. The SPC chart of PICU LOS (Fig. 5) demonstrated
the start of a shift six weeks before the go-live date, and
the SPC chart of the overall hospital LOS showed a shift
three weeks before that time. It is possible that since the
process started in the PICU, the effects of standardization
(even without the EMR changes) would have been seen as
the staff was utilizing the guidelines and order sets.

WWW.pQS.Com

BPAs were the next important piece for the success of
the ACP. Individual BPAs targeted physicians, nurses, or
RTs to assist with each step of the clinical delivery. Upon
admission, if providers entered a diagnosis of asthma or
SA into the EMR problem list, a BPA prompted them
to consider using the ACP and asthma order set. BPAs
prompted providers to wean albuterol based on the RS,
wean to oral glucocorticoid therapy when the patient tol-
erated intermittent bronchodilator therapy, and transition
care between the PICU, SD ICU, acute care units, or dis-
charge. (Figures 6 and 7, Supplemental Digital Content
5, which describes BPA for transitioning from continu-
ous albuterol to intermittent and discharge, bitp://links.
lhww.com/PQ9/A524.) Combined with a standardized RS,
BPAs have allowed children with asthma to move safely
along the pathway toward discharge. They have ensured
successful treatment weaning without physicians having
to enter an order each time. BPAs have demonstrated
efficacy in multiple facets of care, including maintain-
ing compliance with evidence-based recommendations,
decreasing the provision of low-value care, improving
antibiotic stewardship, and likely decreasing the time
to start antibiotics for sepsis.!'”?>»** BPAs certainly have
limitations, and for patients with ACP orders, if provid-
ers entered any albuterol orders outside of the ACP or
wanted to modify the existing orders, there would be
BPAs asking to discontinue duplicate orders. Initially,
providers would discontinue the ACP orders as closing
the BPA was the easiest choice. The IT team clarified the
BPAs to make it easier to continue the ACP, and the team
educated providers not to use albuterol orders outside
of the ACP if patients met inclusion criteria. The project
team did not review the percentage of BPAs that were
ignored through the implementation process; however,
the significant increase in order set utilization suggests
that acceptance of the BPA offset any alert fatigue that
may have occurred.

Limitations

This study was a single-center project that looked retro-
spectively at the specific impact of the ACP. It excluded
Pandemic-era data due to the effect of COVID-19 on our
hospitalizations. As noted nationwide, with social dis-
tancing and masking, there was a sharp decline in admis-
sions from a typical viral illness and almost no asthma
admissions. There was no analysis of the effects of demo-
graphics such as race, age, weight, asthma severity, or
other comorbidities on LOS. The study did not analyze
the financial impact of decreased albuterol usage from a
pharmacy and purchasing standpoint or capacity manage-
ment/patient flow metrics. Although there was a decrease
in readmission rates, there were no control charts or fol-
low-up analyses on those statistics. There was also no sta-
tistical analysis or charts done on emergency department/
urgent care visit rates within 30 days. The increase noted
did not include investigations on how many were unique
patient encounters. With the decreased overall LOS, it
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could be considered that patients were being discharged
too early, leading to increased emergency department vis-
its; however, the rate of readmission was lower postinter-
vention. Therefore the discharges appeared appropriate.
There were no ethical considerations for this project. The
quality improvement project did not go through a formal
Institutional Review Board review.

Future Directions

Future directions should include investigating the use of
HEFNC and continuous albuterol, including the impact
of respiratory care-driven protocols and the effectiveness
of HFNC as a delivery method. Further investigations
should evaluate if increased rates of emergency depart-
ment/urgent care visits postdischarge without increased
readmissions could be due to increased education and
awareness of symptoms leading to families seeking pro-
vider evaluations at a higher rate. In addition, future
work should study the impact of a standardized escala-
tion protocol that includes inhaled anesthetics.

CONCLUDING SUMMARY

Implementing a standardized RT-driven electronic path-
way for children with SA led to significantly increased
order set utilization and decreased ICU and hospital LOS.
Leveraging IT and standardized pathways for common
diagnoses in which there is existing variability in care
can lead to improved quality of care, outcomes, and cost
savings. There are additional areas within our system
to further standardize, including HFNC use, escalation
pathways, and standards for inhaled anesthetics in treat-
ing severe, refractory SA. However, there is limited evi-
dence about best practices for these care methods.
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