Data-driven Quality Care Initiatives Through the NPC-QIC:
A Methodology for Improving Outcomes after Fontan Operation
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Learning Networks

Communities of patients, families,
clinicians and scientists who use data
for clinical care, improvement,
discovery, and innovation




Learning Networks supported by CCHMC
516 teams, 289 sites, 43 states + DC, 5 countries
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“The Heart of the Matter”

National Pediatric Cardiology Quality Improvement Collaborative and Sisters by Heart
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NPC-QIC Phase I

HLHS interstage between Norwood and Glenn

« Reduced interstage mortality by >40%; stable ~5%

P Chart - NPC QIC Mortality
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National Pediatric Cardiology Quality
Improvement Collaborative
Sisters
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Zoe Madison (Age 6, HLHS)




Phase I Change Package

Highlights:
P o e cunonoo Patient and Family Support
e « Sisters by Heart website and informational brochures
in English and in Spanish
INTERSTAGE
CHANGE PACKAGE

Care Transitions and Coordination
« NPC-QIC’s transition bundle of 11 key activities for
effective transition from inpatient to Interstage care

Oral Feeding and Growth
» Using a standard post-Norwood feeding evaluation.
« Use of a home scale for Interstage weight monitoring




Digoxin Use Is Associated With Reduced Interstage Mortality in
Patients With No History of Arrhythmia After Stage | Palliation for
Single Ventricle Heart Disease

Diarvid W, Brown, MD; Callesn Mangeol, M5; |efirey B Andersan, MI; Lsum E Petessan, B3N, SM; Blean C. King, PAD); Stacey L Litm, R
Steven R Neish, MD; Craig Flsishiran, MD; Chriskns Phets, MD; Samusd Harike, MD; Rabert H. Beskoman 11, MD; Carcle M. Lsnnan, MO,
MPH on hehalf of the Nabonsl Pedistri Cardiokogy usity bmgravement Colshorstie

Backgmound—interstage mortaiily |IM) remains significant after stage 1 paliation (51P for singleveniricle heart diseass [SVD),
with many desths sudden and unexpected. We spught to detenmine whether digoxin use post-& 1P is associsted with reduced IM,
ulilizing the multicenter database of the National Pedistric Cardology Quality lmpr L NPCOIC).

Methods and Results—From June 2008 to |uly 2013, B14 infants discherged sfter S1P from 50 surgical sites completed the
interstage 1o stage || palistion, tramsplant, o IM. Arhylhemi a during § | P hospitalization or dischargs on anlianmythmis medications
weste exclusions |n=270F 2 patents were lost b fallow-up. Two anslyses were pedormed: (1] propensity-score adjusted logistc
regression wilh |M as oulcome: and {2) retrospective coharl analysis lor patients discharged on digodn versus not, matched for
surgicsl sts and other sstablished M rigk factors Of 544 study patisnte, 119 (21.9%) were discharged on digoain. Logisse
regression analysis with propensity score, site-size group, and digoein use s predictor variabies showed an increased sk of IM In
thase nolt discharged on digoxin {odds ralio, 8.6; lower confidence mil, 1.9; upper confidence limit, 38.% P<0.01). The
retrospectve cohort analyeis for 60 patients on digedn jmatehed for site of eare, typs of S1F, post-S1P ECMO use, genese
syndrome, dischange feeding route, venmicular function, tricuspid regurgitation, and aortic arch gradient) showed 0% IM in the
digasin gt dschasge group and an estimated 1M difference bebween the 2 Eoups of 0% (P-0.04}

Condlusiors—Among SVD infants in the NPCOIC databese discharged post-51P with no history of arfythmie, e of digodin al
discharge was associated with reduced IM. (J Am Meart Assoc. 2016;5:0002 376 dai: 10.1161,/JAHA.115.002376)

rital heart disssse « mortality « quality improvement

Koy Words: cardiovasculsr disorders = flar sEgery =

Association of Digoxin With Interstage Mortality: Results From the
Pediatric Heart Network Single Ventricle Reconstruction Trial Public
Use Dataset

Matthew E. Oster, 8D, MPH, Michas! Kelleman, MEPH; Courmey MoCracien, Phi; Richard G Ohys, MD; Wilkam T. Mshle, MD

Background—Martallly for infants with singls veniricde congenital haart disease remsing as high as B% to 12% during ite
interstage penod, the time bebween discharge sfter the Noswood procedure and before the stage Il paitation, The objective of our
Shidy was & detesmine (he association belween digoxin uwse and interstage mostsiily in thess infants,

Methods amd Resulis—We conducted 2 relrospective cohort sludy using the Pedistrie Heart Matwork Single Venlricle
Reconstruction Trial pubie use datsset which includes data on infants with single rfght venlricle congenital hear disease
randamized to recelve aither o Blalock-Taussig shunt or fght ventricde-to-pulmonary anery shunt during the Nonsood procedure st
15 instilutiong in North America fom 2005 b 2008, Paramelric sunvival models were used 10 compare the risk of interstage
martality between those dischanged In home on digaxin versus those dscharged 1o home not an digadn, adjusting for center
volume, ascending sorta dismetsr, shunt type, and socioeconomic status. OF the 330 infants sRgibde for this study, 102 [31%) were
discharged hame on digoxin, Interstage mortalty for those not on digoxin was 12,3, compared ta 2.9% among those on digoxin,
with an adjusted harand ratio of 3.5 (958 CL L1-10.7; P=0004). The mumber needed to treal 1o prevent | death was 11 patients.
There were ng diffefences in complications bebween the I groups during the nferstage period.

Conclusions—Digonin 1=a In infants with single ventdcle congenitsl Mearl discese is sscociated with significantly reduced
intarstage mortaity, (J Am Heart Assoe. 2016;5:€002566 doi 10,1161/ JAHA 115.002566]

Key Words: congenitsl = digosin « heart delects » mostality « pedistrics + singls venkicie

January 2016
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Discovery and Spread: changing the field

Congenital Heart Disease

Enalapril in Infants With Single Ventricle
Results of a Multicenter Randomized Trial

Daphne T. Hsu, MD; Victor Zak, PhD; Lynn Mahony, MD; Lynn A. Sleeper, ScD;

Andrew M. Atz, MD; Jami C. Levine, MD; Piers C. Barker, MD; Chitra Ravishankar, MD;
Brian W. McCrindle, MD; Richard V. Williams, MD; Karen Altmann, MD; Nancy S. Ghanayem, MD;
Renee Margossian, MD; Wendy K. Chung, MD; William L. Border, MBChB, MPH;

Gail D. Pearson, MD, ScD; Mario P. Stylianou, PhD;

Seema Mital, MD; for the Pediatric Heart Network Investigators

Backg d—Angi in- erting enzyme i therapy improves clinical outcome and ventricular function in
adults with heart failure. Infants with single-ventricle physiology have poor growth and are at risk for abnormalities in
ventricular systolic and diastolic function. The ability of angiotensin-converting enzyme inhibitor therapy to preserve
ventricular function and improve somatic growth and outcomes in these infants is unknown.

Methods and Results—The Pediatric Heart Network conducted a double-blind trial involving 230 infants with
single-ventricle physiology randomized to receive enalapril (target dose 0.4 mg kg ' +d Y or placebo who were
followed up until 14 months of age. The primary end point was weight-for-age z score at 14 months. The primary
analysis was intention to treat. A total of 185 infants completed the study. There were 24 and 21 withdrawals or deaths
in the enalapril and placebo groups, respectively (P=0.74). Weight-for-age z score was not different between the
enalapril and placebo groups (mean=SE —0.620.13 versus —0.4220.13, P=0.28). There were no significant group
differences in height-for-age z score, Ross heart failure class, brain natriuretic peptide concentration, Bayley scores of
infant development, or ventricular ejection fraction. The incid; of death or ) ion was 13% and did not differ
between groups. Serious adverse events occurred in 88 patients in the enalapril group and 87 in the placebo group.

Conclusions—Administration of enalapril to infants with single-ventricle physiology in the first year of life did not
improve somatic growth, ventricular function, or heart failure severity. The results of this randomized trial do not
support the routine use of enalapril in this population.

Clinical Trial Registration—URL: http://www clinicaltrials.gov. Unique identifier: NCT00113087.

(Circulation. 2010;122:333-340.)

2010

"
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Digoxin Use Is Associated With Reduced Interstage Mortality in
Patients With No History of Arrhythmia After Stage | Palliation for

Single Ventricle Heart Disease

David W. Brown, MD; Colleen Mangeot, MS; Jeffrey B. Anderson, MD; Laura E. Peterson, BSN, SM; Eileen C. King, PhD; Stacey L. Linn, BA;
Steven R. Neish, MD; Craig Fleishman, MD; Christina Phelps, MD; Samue! Hanke, MD; Robert H. Beekman Ill, MD; Carole M. Lannon, MD,
MPH; on behalf of the National Pediatric Cardiology Quality Improvement Collaborative

Background—Interstage mortality (IM) remains significant after stage 1 palliation (S1P) for single-ventricle heart disease (SVD),
with many deaths sudden and unexpected. We sought to determine whether digoxin use post-S1P is associated with reduced IM,
utilizing the multicenter database of the National Pediatric Cardiology Quality Impravement Collaborative (NPCQIC).

Methods and Results—From June 2008 to July 2013, 816 infants discharged after S1P from 50 surgical sites completed the
interstage to stage Il palliation, transplant, or IM. Arrhythmia during 1P hospitalization or discharge on antiarrhythmic medications
were exclusions (n=270); 2 patients were lost to follow-up. Two analyses were performed: (1) propensity-score adjusted logistic
regression with IM as outcome and (2) retraspective cohort analysis for patients discharged on digoxin versus not, matched for
surgical site and other established IM risk factors. Of 544 study patients, 119 (21.9%) were discharged on digoxin. Logistic
regression analysis with propensity score, site-size group, and digoxin use as predictor variables showed an increased risk of IM in
those not discharged on digoxin (odds ratio, 8.6; lower confidence limit, 1.9; upper confidence limit, 38.3; P<0.01). The
retrospective cohort analysis for 60 patients on digoxin (matched for site of care, type of S1P, post-S1P ECMO use, genetic
syndrome, discharge feeding route, ventricular function, tricuspid regurgitation, and aortic arch gradient) showed 0% IM in the
digoxin at discharge group and an estimated IM difference between the 2 groups of 9% (P=0.04).

Conclusions—Among SVD infants in the NPCQIC database discharged post-S 1P with no history of arrhythmia, use of digoxin at
discharge was associated with reduced IM. (/ Am Heart Assoc. 2016;5:¢002376 doi: 10.1161/JAHA.115.002376)

2016




Spread in the Network

NPC QIC Phase |
Percent of Patients Discharged on Enalapril or Captoprill

0

T T T T T T T T T
2008 (n=8) 2009 2010 2011 2012 2013 2014 2015 2016
(n=113)  (n=195)  (n=239) (n=314) (n=347) (n=384) (n=359)  (n=231)

Year

| === ControlLinis === MonthyRale — Centerine
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Current: NPC-QIC Phase 11

| Fetal Dx Norwood ICU & Interstage |:"> Bidirectional -
:> Procedure Stepdown Care Glenn |::> 1t Birthday |

To improve survival and optimize quality of life for
infants (and their families) with a single ventricle
requiring Norwood —
between diagnosis and first birthday




Phase II registry launch October 2016:
571 patients to date from 51 centers

Phase Il Implementation
600
571
500
400 s _agg— 411
o IR
1]
300 v 294
1l
200 o1 [BH
100
~ 47
2 I — . 51
0  —
10/1/2016 12/1/2016 2{1/2017 4/12017 6/12017 8/1/2017 10/1/2017 12{1/2017 2/1f2018
s CENTErS N REDCAp s Patientsin REDCED s Sites in ASQ portal s CH1 0 profiles in ASQ Portal




Fetal and
Perinatal

Prenatal Diagnosis
Prenatal Support
Connection to
Parent Support -
Prenatal

Third Trimester
Echo and
Consultation
Comprehensive
Counseling -
Prenatal

Perinatal
Management
Coordinated
Delivery

Full Term Delivery
Time From Delivery
to ICU Admission At
Surgical Center
Center's HLHS
Palliative Surgical
Outcomes Discussed
Developmental Plan
at Enrollment

Phase II Learning Labs —
65 Improvement Measures

Surgical and
ICU

Time From Delivery to ICU
Admission At Surgical Center
Center's HLHS Palliative
Surgical Outcomes Discussed
Daily Assessment of
Physiological Readiness Prior
to Stage 1 Palliation

Stage 1 Palliation Surgery
Delayed

Adverse Event Prior to Stage 1
Palliation

Patient/Family Pre-Operative
Preparation

Care Team Multidisciplinary
Planning Conference

Connection to Parent Support -

Pre Op

Comprehensive Counseling -
Pre Op

Additional Cardiopulmonary
Bypass Run or ECMO

Care Team Surgical and
Perioperative Communication

Post Op Anatomy and Function

Unplanned Re-Intervention

Timely Extubation Post Stage 1

Palliation

Reintubation after Initial
Extubation

Timely Wean of
Inotropes/Vasoactive
Medications

Adverse Events Following
Stage 1 Palliation

Post Stage 1 Enteral Feeds
Feeding Evaluation
Patients Hospitalized From
Stage 1 to Stage 2 Palliation

Patient and
Family
Support

Prenatal Support
Connection to
Parent Support -
Prenatal
Comprehensive
Counseling -
Prenatal
Developmental Plan
at Enrollment

Developmental

Developmental Plan at
Enrollment

Inpatient Developmental
Plan at 4 weeks Post Stage
I Palliation
Developmental Plan at
Stage I Palliation
Discharge

Inpatient Developmental
Plan at 4 weeks Post Stage
1I Palliation
Developmental Plan at
Stage II Palliation
Discharge

Developmental Screening
at 4 Month Interval
Developmental Screening
at 6 Month Interval
Developmental Screening
at 9 Month Interval
Developmental Screening
at 12 Month Interval
Developmental SE
Screening at 6 Month
Interval

Developmental SE
Screening at 12 Month
Interval

Referral to Early
Intervention Program by 6
Months

Referral for Formal
Developmental Evaluation

Nutrition and

Growth

Post Stage 1 Enteral
Feeds

Feeding Evaluation
Average Daily Weight
Achieved For Patients
Discharged Home After
Stage I Palliation
Average Daily Weight
Achieved For Patients
Hospitalized From
Stage I Palliation to
Stage II Palliation
Growth Failure P Chart
For Patients Discharged
Home After Stage I
Palliation

Growth Failure P Chart
For Patients
Hospitalized from Stage
I Palliation to Stage IT
Palliation

Growth Failure G Chart
For Patients Discharged
Home After Stage I
Palliation

Growth Failure G Chart
For Patients
Hospitalized from Stage
I Palliation to Stage IT
Palliation

Transparency

Feeding Evaluation
Post Stage 1 Enteral
Feeds

Growth Failure P
Chart For Patients
Hospitalized from
Stage I Palliation to
Stage II Palliation
Growth Failure P
Chart For Patients
Discharged Home
After Stage I
Palliation
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The Relentless Effects of the Fontan Paradox
Jack Rychik'

The Fontan operation is the anticipated palliative strategy for children born with single-ventricle
type of congenital heart disease. As a result of important circulatory limitations, a series of end-
organ complications are now increasingly recognized. Elevated central venous pressure and
impaired cardiac output are the hallmarks of cavo-pulmonary flow, which result in a cascade of
pathophysiological consequences. The Fontan circulation likely impacts all organ systems in
’ an indolent and relentless manner, with progressive decline in functionality likely to occur in
many. Liver fibrosis, altered bone density, decreased muscle mass, renal dysfunction,
lymphatic insufficiency, and a host of other conditions are present. Standardized screening
The Childten’s Hospital and evaluation of survivors as they grow through childhood and beyond is indicated and can be
. e facilitated through dedicated multidisciplinary clinical programs. Invasive assessment at
of Philadelphia specific milestones can provide important actionable information to optimize individual status.
More detailed characterization and understanding of these end-organ complications is
necessary to contribute to the goal of achieving a normal duration and quality of life for these
unique individuals.
Semin Thorac Cardiovasc Surg Pediatr Card Surg Ann 19:37-43 © 2016 The Authors.
Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Planning for Phase 3:
Individuals with Fonta




' NPC-QIC Phase 3
n “Things are looking up for Fontan patients”.
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NPC-QIC/SBH Fontan Circulation Key Driver Diagram (KDD)
Project Leader(s): Revision Date: 09/01/2017 (v1)

Global Aim Key Drivers Interventions (LOR #)

Optimized Fontan anatomy and 7 Appropriate timing of Fontan procedure
physiology \

Use of fenestration
SMART Aim

« Physical health and Functioning
 Emotional Health and Resilience
 Neurodevelopment
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Legend

Potential intervention
Active intervention

Adopted/Abandoned intervention




Learning Networks supported by CCHMC
516 teams, 289 sites, 43 states + DC, 5 countries

# Teams in CCHMC Suppo‘r;’ed Learmming Networks
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IMPROVECARENOW

Clinical remission rate in CD and UC
PGA = Inactive (Physician Global Assessment)

B5% T

-~ 81%

= 105 GI Care Centers
>30,000 patients

> 950 physicians
>60% of all patients with
IBD in US

45% -
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Current Active Studies

Number of Active Proposals by Quarter (Calendar year)

. Mindfulness Study: a $4 million N e
research project to determine_the 0 =
optimal type and frequency of 15
mindfulnéss-based treatment for wiry /ﬂﬂf
managing stress T -

« PRODUCE Study: to understand R R R
the effectiveness of the specific L L A A A

carbohydrate diet (SCD) in reducing

symptoms in patients with Crohn’s disease and ulcerative
colitis as compared to a modified SCD and unrestricted diet

» COMBINE Study: For kids with Crohn’s disease who need to
start an anti-TNF medication (Remicade or Humira), does adding
another medication called Methotrexate lead to better outcomes?

» Continued Statural Growth: Predictors of continued statural
growth in older adolescents and young adults with Crohn’s
disease and ulcerative colitis

» ENROLL in Hubble: to increase recruitment through the use of
ICN infrastructure and engagement activities for twenty two ICN
centers participating in the clinical trial with Takeda and PRA
focused on evaluating Vedolizumab

23




"« Automated chronic care reports
* QI Reports

- Transparent performance data

« Data quality reports

» Data (and technology) for research
« Comparative effectiveness
* Clinical trials
* Nof1l







We change the world.
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