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ACHD - Population

40,000 infants born with CHD/ year.
THE most common birth defect

What is successful outcome?

— Surviving initial surgical repair
— Surviving to 1 year of age

— Normal childhood

— Normal adolescence

Surviving to Adulthood
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TOF — Blalock Taussig Shunt

"On November 29, 1944, students and professors crowded into the double-
deck observation gallery above the eighth-floor operating room 1n the
Halsted Clinic. Because there was a danger of losing the child Eileen

betfore the operation began, Dr. Merel Harmel decided not to use a strong

anaesthetic and put her slowly to sleep with a diluted mixture of ether and
oxygen.
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ACHD - Population

Surviving to
Adulthood is Now
Expected



Congenital Heart Disease Population
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Congenital Heart Disease Population
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Patients Reaching Adulthood with CHD
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Patients Adulthood with CHD
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Actuarial Probability of SCD-Free Survival

After Surgical Treatment
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Mortality in adult congenital heart disease
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Temporal Trends in Survival to Adulthood Among
Patients Born With Congenital Heart Disease From 1970
to 1992 in Belgium

Philip Moons, PhD, RN; Lore Bovijn, MSc, RN; Werner Budts, MD, PhD;
Ann Belmans, MSc; Marc Gewillig, MD, PhD
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Morbidity

One-year hospitalization rate of patients with severe and other cardiac
lesions compared with the adult population of Quebec
(April 4, 1999 to March 31, 2000)
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COACH ACHD Inpatient Projections

Admissions

300

250

200

150

100

50

Floor
Patients

EEN

e

2014 2015 2016




Patients Adulthood with CHD

Once Reaching ACHD

e Survival is not as expected
o HF and arrhythmia (~45%)
 Morbidity is substantial
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Long —Term Complications

Adult Co-Morbidities
« CAD, PVD

e DM

 OSA, COPD

 Renal and Hepatic Insufficiency



, DM, presents
chest pain



Long —Term Complications

Arrhythmias Heart Failure
* Atrial * Right Heart Failure
* Ventricular . * Left Heart Failure
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Prevalence of Arrhythmias (%)

Prevalence of Arrhythmias in ACHD

60% —
n=25,790
50% —
40% —
30% —
20% —

10% —

0—
Fallot TGA

Patients

Supraventricular (%)

Ventricular (%)

Aortic  Pulmonary  ASD ASD | Aortic Fontan

Stenosis  Stenosis

Main Diagnosis

Coarctation

Vander Velde, et a.. Eur J Epidemiol 2005;20;549-557



D-Transposition of the Great Arteries
Example: Scar tissue
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D-Transposition of the
Great Arteries

Holter monitor

P waves

5 second pause \




D-TGA/Atrial Switch




Rate of Inducible Ventricular Arrhythmia in Adults With
Congenital Heart Disease

Shane F. Tsai, MD*"“*_ David P. Chan, MD*®, Pamela S. Ro, MD*®, Bethany Boettner, MA®, and
Curt J. Daniels, MD*"

Patients with adult congenital heart disease are at increased risk of ventricular arrhythmia
(VA) and sudden cardiac death, although no clear predictors have been found. Ventricular
programmed stimulation has been shown to predict clinical ventricular tachycardia and
sudden death events, but the role of screening electrophysiology studies (S-EPSs) in this
population remains poorly defined. Therefore, we sought to determine the prevalence of
inducible VA and to evaluate the clinical predictors in a heterogeneous group of patients
with adult congenital heart disease (=18 years old) undergoing S-EPSs at preoperative or
interventional cardiac catheterization. Studies for the primary evaluation of clinical VA
were excluded. The demographic, clinical, and diagnostic findings were compared between
the patients with positive and negative findings. From 2005 to 2009, 80 patients (mean age
30 = 9 years) underwent S-EPSs, and 23 had inducible VA. The diagnoses for those with
studies positive for VA included tetralogy of Fallot (n = 12), d-transposition of the great
arteries (n = 6), pulmonary stenosis (n = 2), double outlet right ventricle (n = 1), double
inlet left ventricle (n = 1), and Ebstein’s anomaly (n = 1). Men were significantly more
likely to have a S-EPS positive for VA (p = 0.015). Increasing QRS duration, decreasing
peak oxygen uptake (percentage of predicted), and ventricular fibrosis with cardiovascular
magnetic resonance imaging were significantly associated with studies positive for VA
(p <0.05). Combined fibrosis and a peak oxygen uptake <80% of predicted had 100%
sensitivity for positive VA findings. In conclusion, almost 30% of those with adult congen-
ital heart disease undergoing S-EPSs had inducible VA. A prolonged QRS duration,
diminished exercise capacity, and the presence of ventricular fibrosis were significantly
associated with findings positive for VA and might improve patient selection for screening
evaluations. © 2010 Elsevier Inc. All rights reserved. (Am J Cardiol 2010;106:730-736)




Long —Term Complications

Arrhythmias Heart Failure
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Coarctation of the Aorta - Surgery




Coarctation of the Aorta

4

38 yo with end-end
anastomosis for COA







35 yo with COA s/p patch aortoplasty
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Age at Death for Adults
with CHD
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COA and Dissection

« 29 yo with h/o COA s/p end-end
anastomosis

* Presented with epigastric and back
pain

 CMR demonstrated Type B aortic
dissection

» To the OR, repaired with a 26 mm
vascular graft

Milano A, De Carlo M, et al. Tex Heart Inst J. 2001; 28(2): 152—-153.



Journal of the American College of Cardiology Vol. 52, No. 23, 2008
© 2008 by the Amenican College of Cardiology Foundation and American Heart Association, Inc. ISSN 0735-1097/08/$34.00
Published by Elsevier Inc. DOI:10.1016/ jacc.2008.10.001

PRACTICE GUIDELINE: FULL TEXT

ACC/AHA 2008 Guidelines for the
Management of Adults With Congenital Heart Disease

A Report of the American College of Cardiology/American Heart Association Task Force on Practice
Guidelines (Writing Committee to Develop Guidelines on the Management of Adults With Congenital
Heart Disease)

Developed in Collaboration With the American Society of Echocardiography, Heart Rhythm Society, International
Society for Adult Congenital Heart Disease, Society for Cardiovascular Angiography

and Interventions, and Society of Thoracic Surgeons
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6.12.3. Recommendations for Clinical
Evaluation and Follow-Up

CLASS |
3. Every patient with coarctation (repaired or not) should have at

least 1 cardiovascular MRI or CT scan for complete evaluation
of the thoracic aorta and intracranial vessels. (Level of Evi-
dence: B)

6.14.3. Recommendations for Key Issues to

Evaluate and Follow-Up

CLASS |
5. Evaluation of the coarctation repair site by MRI/CT should be

performed at intervals of 5 years or less, depending on the
specific anatomic findings before and after repair. (Level of
Evidence: C)




Usefulness of Screening Cardiovascular Magnetic Resonance
Imaging to Detect Aortic Abnormalities After Repair of
Coarctation of the Aorta

Shane F. Tsai, MD*"*, Mira Trivedi®, Bethany Boettner, MA®, and Curt J. Daniels, MD*"

Guidelines recommend screening cardiovascular magnetic resonance (Sc-CMR) imaging
for all patients after coarctation of the aorta repair, although there are limited data
verifying its clinical utility. Therefore, we sought to assess the value of Sc-CMR in detecting
aortic complications and at-risk abnormalities after coarctation of the aorta repair and to
identify significant risk factors. |We reviewed 76 patients (mean age 31 = 10 years).
including 40 with symptomatically indicated CMR (Sx-CMR) and 36 with Sc-CMR studies.
CMR angiograms were evaluated for aortic abnormalities. Recoarctation was defined as
residual narrowing/descending aorta at the diaphragm =0.5 (at risk =0.75), ascending
aorta aneurysm as maximum ascending cross-sectional area/height =10 (at risk =5), and
descending aorta aneurysm as maximum descending diameter/descending aorta at the
diaphragm =1.5 (at risk =1.25). Aortic complications or abnormalities were found in 45
patients (59%). No patient met criteria for recoarctation (at risk 10 Sx-CMR vs 5 Sc-CMR).
Significant risk factors included heart failure symptoms and female gender (p <0.05). One
patient (Sc-CMR) had ascending aneurysm (at risk 17 Sx-CMR vs 8 Sc-CMR). Time from
repair was a significant predictor (p <0.05). There were 10 patients (6 Sx-CMR vs 4
Sc-CMR) with descending aneurysm (at risk 8 Sx-CMR vs 7 Sc-CMR). Cardiovascular
symptoms, hypertension, and echocardiogram were not predictive] In conclusion, >50% of]
patients undergoing Sc-CMR had aortic abnormalities, which was not significantly differ-
ent from those undergoing Sx-CMR| In particular, Sc-CMR identified descending aorta
aneurysms that were not predicted by clinical parameters or echgcardiogram. © 2011
Elsevier Inc. All rights reserved. (Am J Cardiol 2011;107:297-301)
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28 yo COA s/p balloon
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Long —Term Complications
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rTOF




rTOF with Severe PI
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rTOF

Risk for SCD for Patients
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26 yo with rTOF, DOE, Palpitations
Severe Pl RF 45 %, RVEF 15 %
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Morbidity and Mortality Risk Factors in Adults
With Congenital Heart Disease Undergoing Cardiac
Reoperations

Alessandro Giamberti, MD, Massimo Chessa, MD, PhD, Raul Abella, MD,
Gianfranco Butera, MD, Concetta Carlucci, MD, Halkawt Nuri, MD,
Alessandro Frigiola, MD, and Marco Ranucci, MD

Department of Cardiac Surgery and Grown Up Congenital Heart Unit and Department of Cardiothoracic-Vascular Anesthesia and
Intensive Care Unit, Istituto di Ricovero e Cura a Carattere Scientifico, Policlinico San Donato, San Donato Milanese, Milan, Italy
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Cause of ACHD Mortality

Non Cardiac
(23%)

Arrhythmia
(21.9%)
Vascular

(14.3%)

Heart Failure

Verheugt CL et al.EHJ 2010.31:1220-29.



Melody Valve

e Bovine jugular venous valve
segment

e Platinum-Iridium stent




Percutaneous Pulmonary Valve Replacement




8 Zig- 34 mm Melody for PI




TOF with Native RVOT
Morphologic Variations

“~
£

oy

R L

' Yitre Yitrea®
N W/L:98) W/L:199/81
Segmeni Segmented

LAOS0 CAUO I VR: Vessel 01 RAO25 CRA44 A VR: Vessel Only



36 yo with TOF s/p'repair with 4
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Morbidity and Mortality Risk Factors in Adults
With Congenital Heart Disease Undergoing Cardiac
Reoperations

Alessandro Giamberti, MD, Massimo Chessa, MD, PhD, Raul Abella, MD,
Gianfranco Butera, MD, Concetta Carlucci, MD, Halkawt Nuri, MD,
Alessandro Frigiola, MD, and Marco Ranucci, MD

Department of Cardiac Surgery and Grown Up Congenital Heart Unit and Department of Cardiothoracic-Vascular Anesthesia and
Intensive Care Unit, Istituto di Ricovero e Cura a Carattere Scientifico, Policlinico San Donato, San Donato Milanese, Milan, Italy
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The Future of ACHD
Transcatheter and Surgical
Interventions

Interventionalist CT Surgeon

HYBRID



The Future of ACHD
Transcatheter and Surgical
Interventlons' HYBRID

Interventlonallst Surgeon |
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Cause of ACHD Mortality

Non Cardiac
(23%)

Arrhythmia
(21.9%)
Vascular

(14.3%)

Heart Failure
(24.5%)

Verheugt CL et al.EHJ 2010.31:1220-29.



26 yo Repaired TOF, Severe PI,
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ACHD — Heart Failure Trials



Long —Term Complications

Arrhythmias Heart Failure
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Single/Fontan and Aortic Dissection
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Patients Reaching Adulthood with CHD
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Change The Outcome

WHO takes care of the patients

e Fall Between IM and Pediatric
Cardiology Training

e ACHD Subspecialty Board Certification

How Do We Change
The Outcome For
ACHD Patients



© 2002 by the American College of Cardiology Foundation

ACC Revised Recommendations for Training in Adult
Cardiovascular Medicine Core Cardiology Training II

(COCATS 2)

(Revision of the 1995 COCATS Training Statement)

“

. : .
ease. The goal of Level 1 training 1s for all graduates to be
able to recognize and evaluate common, simple congenital
heart lesions and the sequelae of the more commonly
repaired congenital heart defects. These graduates should
always consider consultation and collaborative patient man-
agement with a Level 2— or 3—trained specialist or pedi-
atric cardiologist when major management decisions are
made for adults with congenital heart disease and for period-
ic discussions of ongoing care.

We suggest that at least|6 hours of formal lectures| within
the core curriculum of the traimning program be devoted to
congenital heart disease in adults. Table 1 indicates the con-
tent suggested for these 6 hours, covering key basic and clin-
ical aspects of these disorders.

* No requirement or training for
direct ACHD patient care

* No requirement to adequately
perform or interpret diagnostic
studies in ACHD




ACHD Subspecialty
@D Certlflcatlon




Petition for ACHD Subspecialty Certification
American Board of Internal Medicine Pathway

Based on ABIM Ceriteria for Recognition as Subspecialty
Certification

Michael J. Landzberg, MD and Curt Daniels, MD
for the ABIM Petition Working Group

Member

Michael Landzberg, MD, FACC,
Chair

Curt Daniels, MD, FACC, Co-Chair

Elyse Foster, MD, FACC
Thomas Graham, MD, FACC
Gerard Martin, MD, FACC
Stephanie Mitchell

Amy Verstappen

Carole Warnes, MD, FACC

Gary Webb, MD, FACC

Representing

ISACHD

ABP/ABIM

AHA
ABP
ACC
ACC
ACHA
ACC

ACC/ACHA




Petition for ACHD subspecialty certification — American Board of Pediatrics

Based on ABP GUIDELINES FOR ESTABLISHING A NEW SUBSPECIALTY

ABP Petition Writing Group

Member Representing

Thomas Graham, MD, FACC ACC

Curt Daniels, MD, FACC ACC

Robert Beekman, MD, FACC AAP/JCCHD
Michelle Gurvitz, MD, FACC ACC

Gerard Martin, MD, FACC ACC/JCCHD
Allison Knauth, MD, FACC AHA
Catherine Webb, MD, FACC JCCHD
David Sahn, MD, FACC CHF




ACHD Subspecialty Certification

Timeline




ACHD Subspecialty Certification
Timeline

2007 2008 2009 2010 2011 2012
* 9/07 Chicago * 1/08 Wash DC e 7/09 ABIM Initial e 6/10 ABIM BOD * 1/11 Wash DC e 3/12 COCERT
JCCHD . 9/08 WC formed Petition Submission Wi sl ACC ABIM Defense #1
ABIM & ABP * 10/09 ABP Initial - A q * 9/11 Application e 8/12 COCERT
.\ . nanimously Approve
« 12/08 Petitions Petition Submission ot COCERT ABMS Defense #2
ABIM & ABP « 12/09 ABIM Petition ~ -~ontinent « 8/12 COCERT
Re-submission Business Models Approved
ABP Collaboration




Since COCERT Approval

» Awaiting full ABMS approval
* Possible first exam 2014
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COCERT - ABMS Committee on Certification, Subspecialties and Recertification



Pathways to ACHD Fellowship
Residency Cardiology ACHD Fellowship

General T Cardio
PEDS PEDS =
ACHD
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Cardio PEDS
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Cardio IM ACHD




Change The Outcome

e ACHD Subspecialty Certification
—Expand fellowship training

—Peds and IM cardiology divisions
support

e Improve the CHD requirements for IM
cardiology training

o Multi-Center Research: HF, SCD, new
technologies



Alliance for Adult ¥ r:w‘ﬁ%&i
Research in Congenital % s
Cardiology (AARCC)

University of Washington, Seattle, WA
Oregon Health & Science Univ, Portland, OR
University of California, Los Angeles, CA
University of Colorado, Denver, CO

Mayo Clinic, Rochester, MN

Medical College of Wisconsin, Milwaukee, WI
NCH/Ohio State University, Columbus, OH
Pennsylvania State University, Hershey, PA
University of Pennsylvania, Philadelphia, PA
Columbia University, New York, NY
Children’ s Hospital Boston, Boston, MA
Montreal Heart Institute, Montreal, QC
Baylor University, Houston TX

Emory University, Atlanta, GA




Change The Outcome

o ACHD Subspecialty Certification
e Multi-Center Research
e Evidence Based Clinical Guidelines



Journal of the Amernican College of Cardiology Vol 52, No. 23, 2008
© 2008 by the American College of Cardiology Foundation and American Heart Association, Inc. ISSN 0735-1007/08/$34.00
Published by Elsevier Inc. DOI:10.1016/) jacc.2008.10.001

PRACTICE GUIDELINE: FULL TEXT

ACC/AHA 2008 Guidelines for the
Management of Adults With Congenital Heart Disease

A Report of the American College of Cardiology/American Heart Association Task Force on Practice
Guidelines (Writing Committee to Develop Guidelines on the Management of Adults With Congenital
Heart Disease)

Developed in Collaboration With the American Society of Echocardiography, Heart Rhythm Society, International
Society for Adult Congenital Heart Disease, Society for Cardiovascular Angiography
and Interventions, and Safr-.'f.’{y gf Thoracic Sw‘gfom

WRITING COMMITTEE MEMBERS
Carole A. Warnes, MD, FRCP, FACC, FAHA, Co-Chair; Roberta G. Williams, MD, MACC, FAHA, Co-Chatir;
Thomas M. Bashore, MD., FACC: John S. Child, MD, FACC, FAHA: Heidi M. Connolly, MD. FACC:
Joseph A. Dearani, MD, FACC*; Pedro del Nido, MD; James W. Fasules, MD, FACC:;
Thomas P. Graham, Jr, MD, FACCT; Ziyad M. Hijazi, MBBS, MPH, FACC, FSCAI:
Sharon A. Hunt MD., FACC, FAHA Mfuy Etta ng MD., FACC, FASES;:
: X adford. MD, FACC:

" Elliott M Antman MD FACC FAHA’ . Clmstophel E Bul]el MD F%CC
Mark A. Creager. MD, FACC, FAHA; Steven M. Ettinger, MD, FACC:
Jonathan L. Halperin, MD, FACC, FAHA#; Sharon A. Hunt, MD, FACC, FAHA#;
Harlan M. Krumholz, MD, FACC, FAHA: Frederick G. Kushner, MD. FACC., FAHA.
Bruce W. Lytle, MD, FACC, FAHA#; Rick A. Nishimura, MD, FACC, FAHA;
Richard L. Page. MD, FACC, FAHA; Barbara Riegel. DNSc, RN, FAHA#; Lynn G. Tarkington, RN:
Clyde W. Yancy. MD, FACC, FAHA




Change The Outcome

o ACHD Subspecialty Certification
e Multi-Center Research
e Evidence Based Clinical Guidelines

e Guidelines to Quality Metrics
—ACC to develop ACHD QM
—NIH study develop lesion specific QI



Change The Outcome

o ACHD Subspecialty Certification
e Multi-Center Research
e Evidence Based Clinical Guidelines
e Quality Metrics
—ACC to develop ACHD QM
—NIH study develop lesion specific QI

e Reduce Lost to Care



LOST TO CARE

650 — n=643 (100%) n=643 (100%)
Only 40%
20" n=466 (72%) still in
CHD care
390 -

n=343 (53%)

Patients

260 —

130 —

<6 6-12 13-17 18-22
Age Group

Mackie, et al. Circulation. 2009;120:302-309.



NATIONWIDE

CHILDREN'S

THE HEART CENTER AT NATIONWIDE CHILDREN'S HOSPITAL e

e [I'he Adolescent & Adult

M(\' Congenital Heart Disease
Transition Education Program

Transitioning Adolescents and Young Adults
to Adult Congenital Heart Disease Care

T:—" ' .%&




Change The Outcome

ACHD Subspecialty Certification
— Expand fellowship training
— Peds and IM cardiology divisions support

Multi-Center Research: HF, SCD
Evidence Based Clinical Guidelines
Quality Metrics

Reduce Lost to Care

ACHD Program Development

— Structure within the pediatric and adult hospitals
— Divisional/Hospital Support

— Accredited



Change The Outcome

ACHD Subspecialty Certification
— Expand fellowship training
— Peds and IM cardiology divisions support

Multi-Center Research: HF, SCD
Evidence Based Clinical Guidelines
Quality Metrics

Reduce Lost to Care

ACHD Program Development

— Structure within the pediatric and adult hospitals
— Divisional/Hospital Support

— Accredited

Improve Communication and Education among Internal
Medicine, Pediatric and ACHD cardiologists




PATCH R ACHA

Heart Association

7 ACC Chapters Unite with the Adult Congenital Heart
Association to Improve the Care for ACHD Patients:

Provider Action for Treating Congenital Hearts (PATCH)
Pilot Program Chapter Opportunities

ACC BOG and

Chapters — ACHA

The ACC/ACHA Provider Action for Treating Congenital Hearts (PATCH) Program:

ACHA and ACC are working to collaborate on the PATCH Program to address four major challenges to the provision
of high quality coordinated ACHD care in the U.S.:

e Lack of educational resources specific to the complex needs of the ACHD population
e Lack of awareness of ACHD care guidelines

e Access to ACHD trained cardiologists and centers of excellence

e Lack of networking between ACHD specialists and cardiologists



CALIFORN



PATCH

WY Acc Chapters Unite with the Adult Congenital Heart

Association to Improve the Care for ACHD Patients:

Provider Action for Treating Congenital Hearts (PATCH)
Pilot Program Chapter Opportunities

ACHD ACHD

ACC Chapter \Webinars
Lecture

ACHD Create
Toolkit Networking



PATCH

55 ACC Chapters Unite with the Adult Congenital Heart

Association to Improve the Care for ACHD Patients:

Provider Action for Treating Congenital Hearts (PATCH)
Pilot Program Chapter Opportunities

Internal
Medicine
Cardiology

ACHD Pediatric
Cardiology Cardiology
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Adult Congenaital
Heart Disease

Change The Outcome

Curt J Daniels, MD, FACC
Associate Professor, Internal Medicine and Pediatrics

Director, COACH Program olumbus (’hio /dult Congenital I 'eart Disease and

Pulmonary Hypertension Programs

Division of Cardiology, The Ohio State University & The Heart Center at Nationwide
Children’ s Hospital

NATIONWIDE _— :
CHILDREN'S % oHo Medical
HOSPITAL® { 2 Center



