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* Interventional research in respiratory illness

» Randomized trials in asthma / bronchiolitis
e NHLBI K 23 Award

 American Academy of Pediatrics (AAP) & PECARN multicenter research
 AAP Bronchiolitis Guideline

 Formal Quality Improvement training at Intermountain Health Care

* Information Technology

Initially administrative role, ED tracking system

Implemented full EHR functionality gradually over 15 years
Clinical Informatics Board Certification

Teaching and involvement in CHOP Clinical Informatics fellowship
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Top 5 Reasons to Become an EM Researcher

5. New opportunities to translate evidence effectively



The Doctor, Sir Luke Fildes, 1887


Presenter
Presentation Notes
This is one of my favorite paintings dealing with medicine.  It bears a long look.  For example I had looked at it many times before I realized that the child’s mother is in the painting, over here, below the father, which says something about the role of parents in 19th century healthcare, not a lot of shared decision-making here.  I’ve read different interpretations of what is happening, if she is dying, or if a fever has just broken.  Also, you can see various therapies which appear to discarded on the floor and the table.  I think it invites you to think about the situation, evoking sadnesss, or empathy, and what the physician is thinking.  For me, as an ED physician and an academic who does interventional research, it seems like he is thinking. “ I wish I had some better tools to use here…”  Of course, a century later, that’s no problem…


c/o Ted Eyton http://www.flickr.com/photos/taedc/sets/72157633347033275/



Presenter
Presentation Notes
I’ve just transported them to the high technology exam room that Kaiser Permanente has built in Washingto DC, a few blocks from the Capitol.  As you can see, all the instruments are wired, we’ve given him an iPad, and dad can dial in on his smartphone for telemedicine.  But have we improved the patient’s experience?  And does all this technology just get in the way of providing quality care?

http://www.flickr.com/photos/taedc/sets/72157633347033275/

Promise of IT to improve healthcare

Health IT’s failure to quickly deliver on its promise is not due to
its lack of potential but to shortcomings in the design and
Implementation of health IT systems...

Ultimately, there is only so much that the government and
vendors can do. Providers must do their part by reengineering
existing processes of care to take full advantage of the
efficiencies offered by Health IT

Arthur Kellerman, Health Affairs 2013



Mild-Moderate asthma in the CHOP ED
Problem: Overtreatment with neb instead of MDI

 Evidence review showed benefit of MDI

o Multi-disciplinary review / Process analysis
— Key Driver: MD/NPs reluctant to order MDI: Concern about reassessment
— Duplicated resources: MDI given at discharge
— Measurements: MDI use, length of stay, admissions

Evidence for reduced length of stay
Trend towards reduced admissions




CHOP Asthma Pathway: MDI QI Project

Problem:

* Overtreatment of mild-moderate patients

 MDI instead of neb reduces length of stay / costs
Intervention:

* Order set modification

« EXxplicit options based on triage level

e Mild-moderate (ESI Triage 3/4): MDI puffs g20 x 3

« Conditional order: Respiratory to stop when improved
Goal:

e Increase % of ESI 3 /4 pts discharged in < 3 hrs
by 10% within 3 months
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Inpatient Asthma Practice Pathway

Primary Care Acute Asthma Pathway
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e Very explicit instructions and indications

Order Sets

ED Asthma Pathway
ED Asthma Pathway

ED Asthma Pathway: Pharmacy

Steroids: Order on arrival if not responding to home treatment 0 of 6 selected

Mild Bronchodilator (ESI 4, Minimal/NoVWOB): Administer 2-4 puffs if needed and place orders for discharge 0 of 4 selected
teaching/prescriptions

Moderate Bronchodilator (ESI 3, Mild WOB): Administer puffs, RT to reassess and repeat prn, observe 1 hour after treatment prior to discharge
[ alteralinhaler A puffe F_40kn

[v albuteral HFA (ED Only HOME USE) 108 (90 BASE) mcg/ACT oral inh 6 puffi(s) Em bed d ed 0 rd er pan el

& puff(s) (0.06 Pufffkg), Inhaled, OMCE, 1 dose Today at 1445
[+ albuterol HFA (ED COnly HOME USE) 108 (90 BASE) mcg/ACT oral inh 6 puff(s)
§ puff(s} (0.06 Puffikg), Inhaled, EVERY 20 MIN PRM, 2 doses starting Teday at 1437 Until Dizcontinued, Other, prn moderate or severe assesment, if mil
TotTy MO ang QIZCOnnue Tepedl a52esSments
[ albuterol inhaler 8 puffs: = 20kg

[ Instruct patientfamily member in the use of metered dose inhaler/spacer

[ Smoking Cessation Education

Severe Bronchodilator (ESI 172, Mod-5evere WOB): Administer albuterol/ipratropium via unineb over 1 hour, observe 1-2 hours 0 of 4 selected
prior to discharge

Poor response to initial therapy (Mod-Severe WOB): Repeat unineb, consider IV Mg wih N5 bolus 0 of 3 selected
Severe without response: Continuous albuterol, place IV. Consider IV terbutaline bolus after IV Mg if admitted to ICU 0 of 3 selected

Asthma Discharge Teaching
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- Bronchodilator effect on clinical
W score for bronchiolitis
A Gadomski, Cochrane Reviews 2014
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2014 AAP Bronchiolitis Guideline

Committee:

A group who individually can do nothing,

but together can decide that nothing can be done
Fred Allen

of Pediatrics

American Academy (‘fﬁ
1ILNTR EMN*

CLINICAL PRACTICE GUIDEI

Clinical Practice Guideline: The Diagnosis, Management,
and Prevention of Bronchiolitis

Shawn L Ralston, MD, FAAR, Allan 5. Lieberthal, MD, FAAR
zigsner, MD, RAAR, Verson, H[I FAAR Jill E.
This guideline is a revision of the clinical practice guideline, Ll|d SN0sIs
and Hdnd it o itis,” published by American Academy
of Pediatrics in 2 Illlh ]h guideline applies to children from 1 through
23 months of

2014134 4 and children with a diagnosis of bronchiolitis
(Evidence Quality: B; Recommendation Strength:
Strong Recommendation).
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American Academy of Pediatrics 2014 Bronchiolitis
Guidelines: Bonfire of the Evidence

Paul Walsh, MD, MSc*! *University of California, Davis, Department of Emergency Medicine, Davis, California
Stephen J. Rothenberg, PhD? TSutter Medical Centers of Sacramento, Pediatric Emergency Medicine, Sacramento,
California
fInstituto Nacional de Salud Publica, Centro de Investigacién en Salud Poblacional,
Cuernavaca, Morelos, Mexico

Supervising Section Editor: Mark 1. Langdorf, MD, MHPE

Submission history: Submitted December 4, 2015; Accepted January 6, 2015
Electronically published January 12, 2015

Full text available through open access at http://escholarship.org/uc/uciem_westjem
DOI: 10.5811/westjem.2015.1.24930

[West J Emerg Med. 2015;16(1):85-88.]



Pediatric Emergency Medidine Discussion List <PED-EM-L@LISTSERY.BROWM.EDU =
Jay Fisher <jdfisher L@COX.MET =

To: PEDEM-L@LISTSERV.BROWM.EDL
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N=24, 15t episode of bronchiolitis, sedated with chloral hydrate

Albuterol
10

Typical variation
of infants with bronchiolitis?

Varied response?

9
8
7
6
5
4
3
2
1
0

No significant change in score or PFTs with albuterol (salbutamol)
Sanchez et al. Journal of Pediatrics, 1993



Albuterol Racemic Epinephrine

Sanchez et al. Journal of Pediatrics,1993




Related Pathway: — ED Pathway for Evaluation/Treatment of
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Key to effective care for asthma and bronchiolitis

ED Pathway for Evaluation/Treatment of
Children with Bronchiolitis
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Top 5 Reasons to Become an EM Researcher

4. Build a career in academic medicine

5. New opportunities to translate evidence effectively



Systemic steroids for acute asthma: Cochrane meta-analysis

Pediatric studies

Storr 1987 —

Tal 1990

Scarfone 1993

Connett 1994a >
Connett 1994b
Wolfson 1994

Total
Steroids better

0.10.2

OR =0.4 (0.3-0.7)

No steroids better

1 5 10

Odds Ratio for hospitalization

Rowe et al. Cochrane Database 2005



Triage Nurse Initiation of Corticosteroids in Pediatric
Asthma Is Associated With Improved Emergency
Department Efficiency

AUTHORS: Roger Zemek, MD.® Amy Plint, MD, MSc.® Martin M g WHAT’S KNOWN ON THIS SUBJECT: Early administration of oral
H. Osmond, MD, CM,® Tom Kovesi, MD,* Rhonda Gorrell, ' corticosteroids is essential for children presenting to emergency
B3cN,” Micholas Perri,® and Nick Barrowman, PhD® W departments with moderate to severe acute asthma exacerbations,
a0gpartment of Pediatrics, Children’s Hospita of Egstern Ontario, because subsequent admission need is directly related to time to

University of Ottawa, Ottawa Ontarie, Canada; *Clinical Research receipt of systemic steroids, yet delays to administration remain long.
Urit, Children's Hospital of Eastern Ontario Research Institute

ttawa, Ontario, Canada; and SFaculty of Medicine, University of
Ottawa, Ottawa, Ontario, Canada

WHAT THIS STUDY ADDS: A medical directive allowing nurse
initiation of oral corticosteroids before physician assessment was

KEY WoRDS iated with improved quality and efficiency of care provided

asthma, pediatrics, emergency department, multidisciplinary _assoma X i P a ¥ ¥ X P

teams, medical directive in the pediatric emergency department by ensuring

implementation of evidence-based practice. /

Cl—confidence interval

ED—emergency department
PRAM-—Pediatric Respiratory Assessment Measure

TABLE 5§ Secondary Outcomes

Qutcorme Physician-Ordered Phase Murse-Initiated Phase Group Differences

Hospital admission rate 19.0% 11.7% OR =056 (95% Cl: 0.36-087)
Time to receipt of steroids 72 min (I0R: 45-125) 28 min (IQR: 15—43) 44 min (95% Cl: 38-51)
lime to "mild” status 262 min (IQR: 239-250) 211 min (IQR: 197238 51 min (95% Cl: 17-84)
lime to discharge 360 min (IQR: 341-380) 316 min (IQR: 305340 44 min (95% Cl1:117-68)

DK, interguartile range; OR, odds ratio.
a Median time to clinical improverment before and after implementation was computed and 95% Cls for differences were obtained
b Adjusted for preceding URTI and use of salbutamaol, oral montelukast, chronic inhaled corticosteroids, and for previous ICU admissi
using logistic regression. Time to events was compared between phases by using Cox proportional hazards regression.

Zemek et al., Pediatrics 2012




Dexamethasone vs. prednisone for asthma meta-analysis

Relapse to ED
RR 1.07,
95% CI 0.77-1.50

o 5 | SeOEN  \/Omiting in ED
RR 0.29,
30 Days 95% CI 012_069

Gries, LISA, 2000

Overall (P= 0L0%)

Relapse Rate (Relative Risk)

Keeney et al. Pediatrics 2014,;133:493-9



lpratropium: Cochrane meta-analysis

Reisman 1988 L

Schuh 1995 —

Peterson 1996 —

Qureshi 1998 +

Zorc 1999 —r
Total . RR =0.75 (0.62 - 0.89)
I NNT =12 (8 - 32)
Severe only & RR =0.74 (0.59 — 0.93)

NNT =7 (5 - 20)
Ipratropium better |pratropium worse

Total 0102 1 5 10

Relative risk for hospitalization

Plotnick et al. Cochrane database, 2003



Magnesium
Ciarallo et al, 1996

» Eligibility:
— 31 children age 6-18 yrs
— PEFR < 60% predicted after 3 doses albuterol

e [ntervention:
— All received corticosteroids
— Randomized to MgSO, (25/kg, max. 2g) IV vs. NS

e Outcomes:
— FEV1, peak flow
— ED disposition




Magnesium
Effect on pulmonary function: Ciarallo et al., 1996
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Higher dose magnesium: Ciarallo et al., 2000

O 25/kg
40/kg
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50 110
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Magnesium
Summary
 Mentioned in NHLBI Guidelines as a rescue medication
e Should we be using IV Mg more regularly?
— Survey: Concerns about adverse effects, monitoring, 1V
Schuh et al. Acad Emerg Med 2010

— PECARN Regqistry: Low use, no increased revisits after discharge
Johnson et al. PAS Meeting 2017

* Nebulized Mg:

— MAGNETIC study - Powell et al. Health Tech Assess 2013

* Multicenter study of 508 children in the United Kingdom

« Randomized to Mg/NS given with albuterol / ipratropium x 3

* 1 hour score: Clinically insignificant improvement in Mg group
— Ongoing Canadian study (MagNUM PA): Nebulized Mg as rescue



Top 5 Reasons to Become an EM Researcher

2. Collaborate in research networks
3. Travel and meet colleagues around the world
4. Build a career in academic medicine

5. New opportunities to translate evidence effectively



Corticosteroids

A Multicenter, Randomized, Controlled Trial
of Dexamethasone for Bronchiolitis

Multicenter randomized trial of infants with bronchiolitis

600 infants < 12 months with 15t episode wheeze

RDAI score > 6 (maximum of 17)

Randomized to one dose oral dexamethasone vs. placebo
Respiratory treatments per MD discretion: 80% albuterol / 15% epi

Results

No difference in hospitalization or severity score between groups
Corneli et al. NEJM 2009



Subgroup
Analysis

Overall
Atopy

Risk of Hospitalization
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http://proxy.library.upenn.edu:5540/content/vol357/issue4/images/large/05f2.jpeg

Epinephrine and Dexamethasone
in Children with Bronchiolitis

Multicenter randomized trial of infants with bronchiolitis
800 infants < 12 months with 15t episode wheeze

RDAI score >4 (maximum of 17)

Randomized to 4 groups:

— Nebulized Saline / Oral Placebo

— Nebulized Epinephrine / Oral Placebo

— Nebulized Saline / Oral Dexamethasone

— Nebulized Epinephrine / Oral Dexamethasone

Plint et al. for PERC, New Engl J Med 2009



Admission by day

Hospitalization by day 7
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Practice Variation in Acute Bronchiolitis:
A Pediatric Emergency Research Networks (PERN) Study
Suzanne Schuh and TNTC others

Variation Across Global Networks
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Chest radiography
Schuh et al., J Pediatrics 2007

Prospectively studied 265 infants 2-23 mos. w/ bronchiolitis
o Defined “typical bronchiolitis”
— Non-toxic appearance, cold symptoms, cough, 15t wheeze
— Excluded children with chronic disease, prematurity, OM
« All received chest radiographs, reviewed by 2 radiologists
 Asked ED MD about antibiotic treatment pre/post X-ray
* Results:
— Routine CXR no benefit (2 incidental findings, ? 1 “lobar™)

— 1 extra antibiotic course for every 9 CXRs



Mild hypoxemia in the ED: Schuh et al. JAMA 2014

RCT of previously healthy infants at Toronto Sick Kids

o 4 weeks — 12 months old

« Mild-moderate bronchiolitis v —\

e Oxygen sat > 88%

« Randomized after triage — —

* Intervention: pulse ox 1 3%

Outcomes

e Admission rate 41 % 25 %
ARR 16%, RR=0.6 , p=0.005

e Revisits 21% 14%




Hypoxemia after ED discharge

* Prospective cohort: 118 infants after ED d/c for bronchiolitis

* Oxygen saturation measured with blinded pulse oximeter

 Measured desaturations at home lasting > 1 minute:
— 64% had > 1 desaturation < 90%
— 50% had > 1 desaturation < 80%
— 24% had > 1 desaturation < 70%
— Median desaturation lasted 3 minutes 22 seconds

e Infants with desaturation had similar outcomes to those w/o:
— Unscheduled medical visits: 24: vs 26%
— Hospitalization: 1% vs 5%

Principi et al. JAMA Pediatr 2016



High-flow nasal cannula oxygen

High-flow warm humidified oxygen versus standard
low-flow nasal cannula oxygen for moderate bronchiolitis

(HFWHO RCT): an open, phase 4, randomised controlled trial

ristopher Qldmeadow, Adam Collison, Andrew Searles, Bernadette Goddard, Jodi Hilton,

« Australian single center RCT:
— 202 children 0-24 mos. with moderate bronchiolitis
— Reduced treatment failure with HFNC: 33% vs 14%
— 61% of failures on standard O, rescued with HFNC
— No difference in ICU transfer rates: 12% vs 14%
— No difference in hospital LOS
Kepreotes et al. Lancet 2017



HFENC Multi-center A Randomized Trial of High-Flow Oxygen
Therapy in Infants with Bronchiolitis

Paediatric Research in

PREDlCT Emergency Departments
\ @ 4 International Collaborative

 PREDICT Network multi-center RCT:
— 1,472 children < 12 months with bronchiolitis requiring O,
— HFENC 2 L/kg/min vs. standard 0-2 L/min oxygen
— Reduced escalation with HFNC: 23% vs. 12%, NNT 9
— 61% of failures on standard O, rescued with HFNC
— No difference in ICU transfer rates: 9% vs 12%
— No difference in hospital LOS
Franklin et al. NEJM 2018



Top 5 Reasons to Become an EM Researcher

1. Impact patients and improve care

2. Collaborate in research networks

3. Travel and meet colleagues around the world
4. Build a career in academic medicine

5. New opportunities to translate evidence effectively



imagequilts.com
Edward Tufte et al.



Bronchiolitis

Initial Management Severe Disease

Suctioning HFENC Oxygen
Repeat assessments  Epinephrine
Routine care:

No CXR or viral test

No bronchodilators

Early steroids IV Magnesium
Severity assessment
Mild-moderate: MDI
Severe:
Continuous albuterol
|pratropium
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