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ACTION Spring Meeting 
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3 – 6 pm MT

ACTION @ ISHLT

Colorado Convention Center
Room 405-407

TIME (MT) AGENDA TOPIC

3:00 – 3:10 PM WELCOME & INTRODUCTIONS

3:10 – 3:20 PM NETWORK UPDATES 

3:20 - 4:00 PM

HOW DO WE GET DEVICES & MEDICATIONS 

TO KIDS FASTER? 

• Leveraging ACTION Data | Angela Lorts
• Real World Data Example: HM3 | Matt O’Connor
• Prospective Device Trial Update: Active Driver | Bob Kroslowitz
• Defining Adverse Events for Pediatrics | Angela Lorts
• ACTION HF Registry for Baseline Trial Outcome | Joseph Spinner
• ACTION Wearables | David Peng
• ACTION Global | Angela Lorts & Christina VanderPluym

4:00 – 5:00 PM BREAKOUTS

5:00 – 6:00 PM CLOSING & DISCUSSION
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INTRODUCTIONS | Something in Common

Introduce yourselves and work with your table to
find something that you all have in common. 

Get creative! Ideas to get your conversation started… 
• Hobby

• Unique food you have tried 

• Favorite place you have traveled to 

• Favorite Book/TV Show/Movie/Musician

• Least favorite food

When time is up… 
Choose one commonality to share with the group. 

The table with the most unique answer will receive a prize! 
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Network Updates
Pitch Deck & Data Updates



Working together to improve critical 
outcomes for all cardiac patients.
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Despite the prevalence of pediatric 
heart failure…. it is underfunded

and understudied. 

Cardiac devices and medicines are 
not developed for children. 

THE PROBLEM



7 |   A D V A N C E D  C A R D I A C  T H E R A P E S  I M P R O V I N G  O U T C O M E S  N E T W O R K actionlearningnetwork.org

w

mortality adverse events

This leads to an increase in

hospitalizations

pediatric heart failure-related:

Problem
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1 in 5 children with heart failure 
will need a VAD or transplant 

Most heart failure medicines 
are not approved for pediatrics

We don’t always have the right 
treatments...

THE BARRIERS

50% of children needing a VAD 
are too small for advanced 
continuous flow technology
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Relatively small patient numbers

Lack of economic incentive

The best therapies are not 
developed for children due to…

Burden of data collection

Suboptimal awareness of the problem

THE BARRIERS
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Now is the time 

for ACTION. 
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Regulatory
+ 

Industry

Research
+

Technology

Providers 
+ 

Institutions

Patients
+

Caregivers

A learning health network to bring everyone together

Our Solution

About
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Our Principles

About

• Build a cohesive community with 

all stakeholders

• Bring new technologies to pediatrics

• Be cost efficient while being effective

• Focus on the outcomes that matter

To tackle the problem, ACTION will:



1 3 |   A D V A N C E D  C A R D I A C  T H E R A P E S  I M P R O V I N G  O U T C O M E S  N E T W O R K actionlearningnetwork.org

Cardiomyopathy/
Congenital Heart 

Disease

Muscular 
Dystrophy

Pediatric & Adult 
Fontan Circulatory 

Failure

Ventricle Assist 
Device (VAD)

Our Patient Populations & Registries 

About
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w

Our Growth

About

60+
North American 

Network Sites

1,158+
Network members

10
Network-wide 
initiatives

22
Manuscripts 
published

40+
Abstracts 
accepted

35+
Harmonized 
Protocols

8
Countries 
represented
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w

Our Growth

About

60+
North American 

Network Sites

1,158+
Network members

10
Network-wide 
initiatives

22
Manuscripts 
published

40+
Abstracts 
accepted

35+
Harmonized 
Protocols

8
Countries 
represented
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Our Future

About
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Our Global Progress

About
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Share 
ACTION 

models and 
methodologies 

to improve 
outcomes for 

other rare 
diseases

Collaborate
with other 

organizations 
that will help 
further our 

mission

Global 
Expansion 

to international 
heart failure 

centers

Conduct 
trials

to bring new 
devices and 

medications to 
children with 
heart failure

Improve 
outcomes 

for all 
pediatric and 
adult patients 

with heart 
failure

Support

With help, we aim to:

1 2 3 4 5
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actionlearningnetwork.org |  myactioneducation.org

Action-Learning-Network @Action4HF
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• ACTION Global

• ACTION Foundation

• VAD discharge toolkit

• AE trial endpoints

• PRO for DMD

• Revamp Fontan work

• DEI & Access Planning
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Leveraging 
ACTION Data
More sites and More data = More Possibilities
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Our Data

About

• Audit site data

• Adjudicate adverse events

• Link to other data sources, including 

wearable data

• Format data for use as Real World Data

• Collect patient reported data and outcomes

ACTION will have the reliable 
regulatory data at the lowest cost. 

To ensure that this is true we will:
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44
sites

1200
patients

as of April 2023: 
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44
sites

1200
patients

as of April 2023: 

ALL
VAD sites

1500
patients

Goal for December 2023: 
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14
sites

153
patients

as of April 2023: 
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14
sites

153
patients

as of April 2023: 

25
sites

500
patients

Goal for December 2023: 
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22
sites

275
patients

as of April 2023: 
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22
sites

275
patients

as of April 2023: 

400
patients

Goal for December 2023: 
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Manuscripts

22
manuscripts 

published

35
harmonized 

protocols
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Real World Data 
Example: HeartMate 3™
Matthew O’Connor, CHOP
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• Pediatric Surgical 
training

• Education for children

• Insurance and hospital 
acceptance

Benefits of FDA Labeling
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Real World Data Sources
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HeartMate 3™ Pediatric 
Expanded Labeling 

18 months from Idea to Approval 

• ACTION Registry Data

• Adjudication

• Application submitted to 
FDA

• 2-year post surveillance 
study by ACTION
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Where are we now? HeartMate 3™ Data
Not Adjudicated – Do not reproduce or distribute
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Prospective Device 
Trial Update: 
Berlin Active Driver
Bob Kroslowitz, Berlin Heart
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As of today –
20 patients and 

10 have met 90-day 
end point or were 

explanted. 
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15
sites

20
patients

as of April 2023: 

15
Sites

40
patients

Goal for Fall 2023: 
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ACTION HF Registry for 
Baseline Trial Outcome
Joseph Spinner, Texas Children’s
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What Don’t We Know?

• What doses are we using?  

• Are we titrating to goal doses? 

• Is there a difference in outcomes based on reaching “target dose”

• If we don’t get to “target dosing”…WHY?  Inertia or side effects?

• Does switching from ACEi/ARB          ARNI improve outcomes?

• Do MRAs improve outcomes in children? Why is use so low?

• Are we using SGLT2 inhibitors? What are the side effects?
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Where We Are Going:  Let’s Figure This Out

• How can we best answer these questions?

• We have the infrastructure within ACTION

• We have a track record of rapidly acquiring and sharing 
information, initiating protocols, HM3 FDA approval (!)

• Collaborating TOGETHER, we can work with drug 
companies to increase access to and study new 
(and old?) drugs in our patients
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Recent HF related Projects

PHIS-ACTION linkage and report cards
Medication Titration

Communication Checklist

Education

VAD “Recovery”

Discharge
DMD

Wearables

Admissions/Enrollment
CardioMEMS
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Let’s Simplify This

For all Heart Failure projects:

• 1 shared Enrollment REDCap

• 1 ACTION HF ID to link all projects
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Let’s Simplify This

For all Heart Failure projects:

• 1 shared Enrollment REDCap

• 1 ACTION HF ID to link all projects

• Exception: Dystrophinopathy
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• All patients admitted to the hospital to receive treatment for heart 

dysfunction or symptoms of heart failure

• We have specific questions to capture their “phenotype” (including Fontan)

• Patients ”participating” in Outpatient Medication titration

Who Do We Include?
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• All patients admitted to the hospital to receive treatment for heart 

dysfunction or symptoms of heart failure

• We have specific questions to capture their “phenotype” (including Fontan)

• Patients ”participating” in Outpatient Medication titration

• Any patient who had received an Apple Watch

• Any patient with HF who has received an SGLT2-inhibitor 

• Any patient with HF who has received a CardioMEMS

Who Do We Include?



HF Registry - Data Entry
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A Centralized Registry  to Connect 

ACTION Heart Failure Related Projects

ACTION Heart Failure Registry

Heart Failure 
Enrollment Form

Admission & 
Hospitalization

Medication 
Titration

Wearables

Patient info at 
time of 

admission and 
at discharge, 
and follow up

i.e., HF status, 
meds

Patient demographics, 
diagnosis, & 

select project 
enrollment 

Patient meds initiation 
and titration information 

at pre-specified 
timepoints 

Patient health data 
collected in watch app
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A Centralized Registry  to Connect 

ACTION Heart Failure Related Projects

ACTION Heart Failure Registry

Heart Failure 
Enrollment Form

Admission & 
Hospitalization

Medication 
Titration

Wearables

Studies

SGLT2i

CardioMEMS

Fontan
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14
sites

153
patients

as of April 2023: 

16
meds 

titration

25
CardioMEMS™
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ACTION Wearables
David Peng, CS Mott



We are up and running! 

Now actively collecting physiologic and activity 
data (HR, RR, steps, etc) from our patients using 
the watch!

Will correlate with data from HF Registry to 
better understand our HF patients

65

WEARABLES: My ACTION Tracker



Now open to ALL sites participating in the 
single IRB!





>11yo-19yo hospitalized with acute 
decompensated heart failure (can use 
patient/parent iphone)

Signing up patients is easy!  

Please reach out to me to participate. 
davepeng@med.umich.edu

mailto:davepeng@med.umich.edu
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•Data
•Webinars
• Advocacy
• Educational 

materials
• Trials
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Defining Adverse Events for 
Pediatrics
Angela Lorts on behalf of David Rosenthal
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Our Trial End-Points

About

• Up to date Adverse Event Definitions

• Reliable Patient Reported Outcomes

• Wearable data to determine QOL

ACTION will have the most 
reliable adverse event 

definitions and trial end-points:



Why is it time?

1. Clinical Trial Safety Measures

2. Clean “anchors” in registry data 
collections (often used as endpoints in 
registry analyses)



History of the Peds 
MCS AE definitions

• AE definitions emerged from conversations with FDA                

and device manufacturers in a trial-specific manner

• ISHLT MCS database was initial effort to standardize

• Followed by Intermacs and Pedimacs

• MCS-ARC is current classification of MCS AE’s but is light on 
pediatric input
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• Pediatric Surgical 
training

• Education for children

• Insurance and hospital 
acceptance

Benefits of FDA Labeling
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• AE definitions emerged from 

conversations with FDA and device 
manufacturers in a trial-specific manner

• ISHLT MCS database was initial effort to 

standardize

• Followed by Intermacs and Pedimacs

• MCS-ARC is current classification of MCS 
AE’s but is light on pediatric input
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EDITORIAL COMMENTARY

Updated definitions of adverse events for trials
and registries of mechanical circulatory support: A
consensus statement of the mechanical circulatory
support academic research consortium

Robert L. Kormos, MD,a Christiaan F.J. Antonides, MD,b

Daniel J. Goldstein, MD,c Jennifer A. Cowger, MD,d

Randall C. Starling, MD, MPH,e James K. Kirklin, MD,f

J. Eduardo Rame, MD, MPhil,g David Rosenthal, MD,h Martha L. Mooney, MD,i

Kadir Caliskan, MD,j Steven R. Messe, MD,k Jeffrey J. Teuteberg, MD,l

Paul Mohacsi, MD,m Mark S. Slaughter, MD,n Evgenij V. Potapov, MD,o

Vivek Rao, MD,p Heinrich Schima, PhD,q Josef Stehlik, MD,r

Susan Joseph, MD,s Steve C. Koenig, MD,n and Francis D. Pagani, MD, PhDt

From the aDepartment of Cardiothoracic Surgery, University of Pittsburgh, Pittsburgh, Pennsylvania; bDepartment of
Cardiothoracic Surgery, Erasmus University Medical Center, Rotterdam, The Netherlands; cDepartment of Cardiothoracic
Surgery, Montefiore Medical Center, New York, New York; dDivision of Cardiovascular Medicine, Henry Ford Hospitals,
Detroit, Michigan; eDepartment of Medicine, Cleveland Clinic, Cleveland, Ohio; fDepartment of Surgery, University of
Alabama at Birmingham, Birmingham, Alabama; gDepartment of Medicine, Jefferson Health, Philadelphia, Pennsylvania;
hDivision of Cardiology, Stanford University, Stanford, California; iBayview Infectious Disease Consultants, Chesapeake,
Virginia; jDepartment of Cardiology, Erasmus University Medical Center, Rotterdam, The Netherlands; kDepartment of
Neurology, University of Pennsylvania, Philadelphia, Pennsylvania; lDivision of Cardiovascular Medicine, Stanford Uni-
versity, Stanford, California; mDepartment of Cardiovascular Surgery, Swiss Cardiovascular Center, Inselspital, Univer-
sity Hospital Bern, University of Bern, Bern, Switzerland; nDepartment of Cardiovascular and Thoracic Surgery,
University of Louisville, Louisville, Kentucky; oDepartment of Cardiothoracic and Vascular Surgery, Deutsches Herzzen-
trum Berlin, German Centre for Cardiovascular Research, Berlin, Germany; pDivision of Cardiac Surgery, Peter Munk
Cardiac Centre, Toronto, Ontario, Canada; qDepartment of Cardiac Surgery, Center for Medical Physics and Biomedical
Engineering, Medical University of Vienna, Vienna, Austria; rDivision of Cardiology, University of Utah School of Medi-
cine, Salt Lake City, Utah; sAdvanced Heart Failure Clinic, Baylor Scott and White, Dallas, Texas; and the tDepartment of
Cardiac Surgery, University of Michigan, Ann Arbor, Michigan.

Over 25 years ago, it became clear that heart transplan-
tation would become a treatment option for only a limited
group of carefully selected patients with advanced heart
failure (HF) because of limited donor heart organ avail-
ability and restrictive transplant eligibility criteria.1 This
reality energized research focused on clinical applications
of implantable left ventricular assist devices (LVADs) for

long-term mechanical circulatory support (MCS).2,3

Applying LVAD therapy as a bridge to transplant not
only reduced transplant waiting list mortality but also pro-
vided an opportunity to explore the feasibility of longer-
term durable LVAD support for the ultimate application
of LVAD support as permanent therapy.3,4 Experiences
from patients being supported for longer periods for
bridge-to-transplant indication helped establish acceptable
safety criteria of LVADs to support the feasibility for a clin-
ical trial (i.e., Randomized Evaluation of Mechanical Assis-
tances for Treatment of Congestive Heart Failure clinical
trial), establishing an indication for permanent LVAD use

Reprint requests: Robert L. Kormos, MD, FRCS(c), FAHA, FACS,

Department of Cardiothoracic Surgery, University of Pittsburgh, 37 Wood

Duck Trail, Pittsburgh PA 15238. Telephone: 512-963-9107.

E-mail address: rlkvad1951@gmail.com

1053-2498/$ - see front matter ! 2020 International Society for Heart and Lung Transplantation. All rights reserved.

https://doi.org/10.1016/j.healun.2020.03.010

ARTICLE IN PRESS

http://www.jhltonline.org

Goals of the 2020 MCS ARC:

1. Refine/Clarify AE definitions

2. Classify by type/severity/location/timing

3. Harmonize with other ARC initiatives 
e.g. Neuro-ARC

4. Provide guidance for data abstractors

5. Assign cause

6. Review every 2 years and update as 
needed



ACTION AE Definitions

• Based upon Pedimacs which 
were in turn based on 

Intermacs

• We now have considerable 
experience using these 

definitions and understanding 
more about how Pediatric MCS 

has different requirements
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ACTION Adverse Event Adjudication

258 Neuro AEs

189 Adjudicated 
to date

88% 
No 

change

7% 
Changed 

type

2%
Non-
event
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ACTION Adverse Event Adjudication

147 Device 
Malfunction AEs

106
Adjudicated to 

date

31%
No 

change

3% 
Changed 

type

38%
Non-
event



IndustryARC and Adult 
MCS Providers

FDAACTION +
ECMO-Central 

ACTION MCS ARC Initiative 

Our Solution to AE Definitions…..



Our Goals 

• Reliable definitions relevant to 
current VAD practice

• Pediatric specific definitions

• Elimination of irrelevant 
definitions

• Refine and clarify definitions

• Incorporate severity and cause
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Based upon CTCAE categories (well-established, in wide use in cancer)

AE Severity

• Grade 1 (mild):  Asymptomatic or mild symptoms.  
Clinical or diagnostic observation indicated but no 
intervention.

• Grade 2 (moderate):  Local or noninvasive 
intervention indicated

• Grade 3 (severe): Medically significant but not 
immediately life-threatening.  Hospitalization or 
prolongation of hospitalization indicated.  

• Grade 4 (life-threatening): Life-threatening 
consequences; urgent intervention indicated

• Grade 5 (fatal):  Death resulting from AE
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Device/Procedure:  Direct consequence of either the medical device or 
procedure required for implantation (includes device malfunction and user 
error)

Patient/Treatment:  Direct consequence of underlying clinical condition of 
patient including organ dysfunction and its consequences, and of the 
treatment provided to the patient including treatment used to support the 
device

AE Cause (Probably related to) 

1

2
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Breakouts



862023 Spring Meeting

BREAKOUTS: Global and AE definitions 

GROUP 1 GROUP 2 GROUP 3 GROUP 4 GROUP 5

Global ideas

Bleeding AE
Stroke AE

Global ideas

Pump 
Thrombosis
Hemolysis

Global ideas

Device 
Malfunction 

Global ideas

Liver
Respiratory
Renal

Global ideas

Inadequate 
support

Right heart 
Dysfunction 

Global: People to involve, ideas, things you have seen that we should adopt

AE: Does the definition define the problem? What is missing in the definition? 

Other: Any ideas you have for ACTION? 
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Thank you to our collaborators! 
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Closing & Next Steps


