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PATCH  Provider Action for 

Treating Congenital Hearts  

• Lack of educational resources specific to the complex needs of the ACHD population 

• Lack of awareness of ACHD care guidelines  

• Lack of networking between ACHD specialists and general cardiologists 

• Need for greater access to ACHD trained cardiologists and centers of excellence 
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 CHD 
POPULATION  



CHD - 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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ACHD - Population 

Surviving to 

Adulthood is Now 

Expected  



Congenital Heart Disease Population  
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Adult vs Pediatric Complex CHD  
Populations in Canada 
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• Single Ventricle 

• Pulmonary Atresia 

• Transposition Complexes 

• Eisenmenger syndrome 

• Cyanotic CHD 

The Prevalence of SEVERE 
CHD has Increased 85% for 
Adults vs 22% for Children 
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PROBLEM  
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Verheugt CL et al.EHJ 2010.31:1220-29. 

Non Cardiac 

 (23%) 

Arrhythmia 

(21.9%) 

Heart Failure 

(24.5%) 

Vascular 

 (14.3%) 

n = 6,933 

Died 197 

24,865 pt yrs 

Mean Age of 

Death < 30 yrs 



Age at Death for Adults 
with CHD 
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n = 2609 patients 

199 died  

Mean age for all dx 

37 ± 15 years 



Moons P et al.Circulation 2010.122:2264-2272 

ACHD Population 
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Hospital Admission Rate      

General Population vs ACHD 



MORBIDITY 

O’Leary JM, et al 2013.JAMA;309:10:984-6. 

Rate of ACHD admissions > 2X 

Pediatric CHD admissions since 1998 



COACH ACHD Inpatient Projections 
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Floor 

Patients  
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Rate of ACHD admissions almost 

3X (Cardiology Unit) 8X (ICU) 

Since 2007 
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Once Reaching ACHD 

• Survival is not as expected  

• HF and arrhythmia (~ 45%) 

• Morbidity is substantial  



Adults with  

Congenital 

Heart Disease  

Arrhythmias Heart Failure 

Valvular 

Disease 

Residual 

Shunts 

Vascular 

Lesions 

• Right Heart Failure 

• Left Heart Failure 

•Systolic  

•Diastolic  

• Pulmonary Hypertension 

• Atrial  

• Ventricular 

• Sudden Death 

Long –Term Complications 

Adult Co-Morbidities 

• CAD, PVD 

• DM 

• OSA, COPD 

• Renal and Hepatic Insufficiency  



38 yo with TOF s/p 
repair, DM, presents 

with chest pain  





Adults with  
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Prevalence of Arrhythmias in ACHD 
Patients 
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Cumulative Risk of  

Atrial Arrhythmia in ACHD 

Bouchardy et al. Circulation 2009; 120:1679-1686 



Bouchardy et al. Circulation 2009; 120:1679-1686 

Atrial Arrhythmia Risk 

20 year old with CHD  

AA risk equivalent to  

55 year old without CHD 



Adverse Events and Survival 

with CHD and Atrial Arrhythmias  

Mortality ↑50% 

Stroke ↑50% 

CHF ↑2.5x 

Bouchardy et al. Circulation 2009; 120:1679-1686 Yap et al. AJC 2011; 108;723-728 



Modified  Fontan Lateral Tunnel 

Single Ventricle/Fontan 



Single Ventricle/Fontan 



P waves 

Holter monitor 

5 second pause 

24 yo Single Ventricle/Fontan OSU 

college student routine Holter – 

while sleeping  

Single Ventricle/Fontan 



25 yo with D-TGA/Mustard 
syncope while driving – 

admitted to local hospital  



36 yo with D-

TGA/Mustard 

presents with 

palpitations and near 

syncope.  



D-TGA/Atrial Switch 



SVC Baffle 

Obstruction  



24 yo D-TGA/Mustard 

referred after unable to 

place pacer wire 



24 yo D-TGA – Mustard 



IVC 

SVC 

D-TGA/Atrial Switch 



24 yo D-TGA/Atrial Switch with SVC 

Obstruction 



43 yo with rTOF x 4, 
doing well until syncopal 

spell, presents with  





Adults with  

Congenital 

Heart Disease  

Arrhythmias Heart Failure 

Valvular 

Disease 

Residual 

Shunts 

• Right Heart Failure 

• Left Heart Failure 

•Systolic  

•Diastolic  

• Pulmonary Hypertension 

• Atrial  

• Ventricular 

• Sudden Death 

Long –Term Complications 

Vascular 

Lesions 



COA 



Coarctation of the Aorta - Surgery 







34 yo female rCOA, 

HTN X 14 yrs LVEF 

20% 





28 yo s/p rCOA 
asymptomatic surveillance  



 e-PTFE Covered NuMED CP Stent & BIB Catheter 

Non-FDA approved 



28 yo s/p rCOA asymptomatic 
surveillance  
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rTOF with Severe PI 



OPEN HEART SURGERY  



• 165 ACHD pts 

• Morbidity/Mortality 

• Severe Morbidity 

• Re-explore 

• Sternal wound       
 infection  

• CVA 

• ARF 

• Prolonged Vent 



Non Cardiac 

 (23%) 

Arrhythmia 

(21.9%) 

Heart Failure 

(24.5%) 

Vascular 

 (14.3%) 

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

Cause of ACHD Mortality  



Melody Valve 

• Bovine jugular venous valve 
segment 

• Platinum-Iridium stent 

../../../../../../../../Transcatheter Pulmonary Valve/Feasibility Study/Transcatheter Pulmonary Valve/Feasibility Study/Transcatheter Pulmonary Valve/Feasibility Study/Transcatheter Pulmonary Valve/Feasibility Study/Panel/trileaflet2.mpg


8 Zig- 34 mm Melody for PI 



TOF with Native RVOT  
Morphologic Variations 



Schievano S et al. Eur Rad 2011:21:36. 





Future of Valve Replacement  
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Cause of ACHD Mortality  



26 yo Repaired TOF, Severe PI, 
RVEF 22 % 



34 yo D-TGA/Atrial Switch  
RVEF 32 % 



Single Ventricle            
Failing Fontan 



ACHD – Heart Failure Trials  
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 SOLUTION  



WHO takes care of the patients 

• Fall Between IM and Pediatric 
Cardiology Training 

 

Change The Outcome 

How Do We Change 
The Outcome For 

ACHD Patients 



ACHD Training  
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ACHD Training  



Petition for ACHD Subspecialty Certification 

American Board of Internal Medicine Pathway 

 

Based on ABIM Criteria for Recognition as Subspecialty 

Certification 

 

Michael J. Landzberg, MD and Curt Daniels, MD 

for the ABIM Petition Working Group  

 
Member Representing 

Michael Landzberg, MD, FACC, 

Chair 

ISACHD 

Curt Daniels, MD, FACC, Co-Chair ABP/ABIM 

Elyse Foster, MD, FACC AHA 

Thomas Graham, MD, FACC ABP 

Gerard Martin, MD, FACC ACC 

Stephanie Mitchell ACC 

Amy Verstappen ACHA 

Carole Warnes, MD, FACC ACC 

Gary Webb, MD, FACC ACC/ACHA 

Submitted in 2007  



ABP Petition – ACHD Subspecialty                                                                               1             

Working Draft 

ABP Petition Writing Group 

July 1, 2009 

1

 

 

 

 

Petition for ACHD subspecialty certification – American Board of Pediatrics 

 

Working Draft 

 
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 

– Expand fellowship training 

– Peds and IM cardiology divisions support 

– Improve the CHD requirements for IM 
cardiology training 

• Assure ACHD surgery is being performed 
by CHD experts   

Change The Outcome 





1.1% 



• ACHD Subspecialty Certification 

• CHD Surgeons 

• Multi-Center Research 

• Evidence Based Clinical Guidelines 

Change The Outcome 



ACHD SUBSPECIALTY 

CERTIFICATION 

Alliance for Adult 

Research in Congenital 

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 
  



EXPERT OPINION  



• ACHD Subspecialty Certification 

• CHD Surgeons 

• Multi-Center Research 

• Evidence Based Clinical Guidelines 

• Reduce Lost to Care  

Change The Outcome 



Mackie, et al. Circulation. 2009;120:302-309. 
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ACHD Patients in US vs Those in ACHD Clinics 
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ACHA Clinic Directory Working Group 2009 

38,000 in ACHD Clinics  

(4%) 

1,000,000 

LACK to Access  
LOST of Care   



• ACHD Subspecialty Certification 

• CHD Surgeons 

• Multi-Center Research 

• Evidence Based Clinical Guidelines 

• Reduce Lost to Care 

• ACHD Program Building  

Change The Outcome 





1.2. Organization of Committee and Relationships
With Industry
The ACC/AHA Task Force on Practice Guidelines was

formed to create clinical practice guidelines for select cardio-

vascular conditions with important implications for public

health. This guideline writing committee was assembled to

adjudicate the evidence and construct recommendations re-

garding the diagnosis and treatment of ACHD. Writing

committee members were selected with attention to ACHD

subspecialties, broad geographic representation, and involve-

ment in academic medicine and clinical practice. The writing

committee included representatives of the American Society

of Echocardiography, Canadian Cardiovascular Society,

Heart Rhythm Society, International Society for Adult Con-

genital Heart Disease, Society for Cardiovascular Angiogra-

phy and Interventions, and Society of Thoracic Surgeons.

All members of the writing committee were required to

disclose all relationships with industry relevant to the data

under consideration.1

1.3. Document Review and Approval
This document was reviewed by 3 external reviewers nomi-

nated from both the ACC and the AHA, as well as from the

the American Society of Echocardiography, Canadian Car-

diovascular Society, Heart Rhythm Society, International

Society for Adult Congenital Cardiac Disease, Society for

Cardiovascular Angiography and Interventions, and Society

of Thoracic Surgeons, and 20 individual content reviewers,

which included reviewers from the ACC Congenital Heart

Disease and Pediatric Cardiology Committee and the AHA

Congenital Cardiac Defects Committee. All reviewer rela-

tionships with industry information were collected and dis-

tributed to the writing committee and are published in this

document (see Appendix 2 for details). The committee thanks

all reviewers for their comments. Many of their suggestions

were incorporated into the final document.

This document was approved for publication by the gov-

erning bodies of the ACCF and the AHA and endorsed by the

American Society of Echocardiography, Heart Rhythm Soci-

ety, International Society for Adult Congenital Heart Disease,

Society for Cardiovascular Angiography and Interventions,

and Society of Thoracic Surgeons.

1.4. Epidemiology and Scope of the Problem
Remarkable improvement in survival of patients with con-

genital heart disease (CHD) has occurred over the past half

century since reparative surgery has become commonplace.

Since the advent of neonatal repair of complex lesions in the

1970s, an estimated 85% of patients survive into adult life.

The 32nd Bethesda Conference report in 2000 estimated that

there were approximately 800 000 adults with CHD in the

United States.2,3 Given modern surgical mortality rates of less

than 5%, one would expect that in the next decade, almost 1

in 150 young adults will have some form of CHD. In

particular, there are a substantial number of young adults with

single-ventricle physiology, systemic right ventricles, or

complex intracardiac baffles who are now entering adult life

and starting families. Young adults have many psychological,

social, and financial issues that present barriers to proactive

health management. The infrastructure that is provided to

most pediatric cardiology centers, namely, case management

by advanced practice nurses and social workers, is largely

lacking within the adult healthcare system. Recognizing the

compound effects of a complex and unfamiliar disease with

an unprepared patient and healthcare system, the ACC/AHA

ACHD Guideline Writing Committee has determined that the

most immediate step it can take to support the practicing

cardiologist in the care of ACHD patients is to provide a

consensus document that outlines the most important diag-

nostic and management strategies and indicates when referral

to a highly specialized center is appropriate. To provide ease

of use, the writing committee constructed this document by

lesion type and in each section included recommendations on

topics common to all lesions (eg, infective endocarditis [IE]

prophylaxis, pregnancy, physical activity, and medical

therapy).

1.5. Recommendations for Delivery of Care
and Ensuring Access

Class I

1. The focus of current healthcare access goals for ACHD

patients should include the following:

a. Strengthening organization of and access to transition

clinics for adolescents and young adults with CHD,

including funding of allied healthcare providers to

provide infrastructure comparable to that provided

for children with CHD. (Level of Evidence: C)

b. Organization of outreach and education programs

for patients, their families, and caregivers to recap-

ture patients leaving pediatric supervisory care or

who are lost to follow-up. Such programs can

determine when and where further intervention is

required. (Level of Evidence: C)

c. Enhanced education of adult cardiovascular special-

ists and pediatric cardiologists in the pathophysiol-

ogy and management of ACHD patients. (Level of

Evidence: C)

d. A liaison with regulatory agencies at the local,

regional, state, and federal levels to create pro-

grams commensurate with the needs of this large

cardiovascular population. (Level of Evidence: C)

2. Health care for ACHD patients should be coordinated

by regional ACHD centers of excellence that would

serve as a resource for the surrounding medical

community, affected individuals, and their families.

(Table 2)
a. Every academic adult cardiology/cardiac surgery

center should have access to a regional ACHD

center for consultation and referral. (Level of Evi-

dence: C)

b. Each pediatric cardiology program should identify

the ACHD center to which the transfer of patients

can be made. (Level of Evidence: C)

c. All emergency care facilities should have an affilia-

tion with a regional ACHD center. (Level of Evi-

dence: C)

3. ACHD patients should carry a complete medical “pass-

port” that outlines specifics of their past and current

medical history, as well as contact information for

immediate access to data and counsel from local and

regional centers of excellence. (Level of Evidence: C)

Warnes et al ACC/AHA 2008 Guidelines for Adults With CHD 2401
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and Ensuring Access

Class I

1. The focus of current healthcare access goals for ACHD

patients should include the following:

a. Strengthening organization of and access to transition

clinics for adolescents and young adults with CHD,

including funding of allied healthcare providers to

provide infrastructure comparable to that provided

for children with CHD. (Level of Evidence: C)

b. Organization of outreach and education programs

for patients, their families, and caregivers to recap-

ture patients leaving pediatric supervisory care or

who are lost to follow-up. Such programs can

determine when and where further intervention is

required. (Level of Evidence: C)

c. Enhanced education of adult cardiovascular special-

ists and pediatric cardiologists in the pathophysiol-

ogy and management of ACHD patients. (Level of

Evidence: C)

d. A liaison with regulatory agencies at the local,

regional, state, and federal levels to create pro-

grams commensurate with the needs of this large

cardiovascular population. (Level of Evidence: C)

2. Health care for ACHD patients should be coordinated

by regional ACHD centers of excellence that would

serve as a resource for the surrounding medical

community, affected individuals, and their families.

(Table 2)
a. Every academic adult cardiology/cardiac surgery

center should have access to a regional ACHD

center for consultation and referral. (Level of Evi-

dence: C)

b. Each pediatric cardiology program should identify

the ACHD center to which the transfer of patients

can be made. (Level of Evidence: C)

c. All emergency care facilities should have an affilia-

tion with a regional ACHD center. (Level of Evi-

dence: C)

3. ACHD patients should carry a complete medical “pass-

port” that outlines specifics of their past and current

medical history, as well as contact information for

immediate access to data and counsel from local and

regional centers of excellence. (Level of Evidence: C)
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ACHD Delivery of Care   

• In the US, no standard for an 
delivery of ACHD care 

• Extremes of what is called an 
“ACHD Program” 

 



ACHD Clinic  

• Director w No Formal ACHD 
training or experience 

• No specialized APNs, RNs  
• No ACHD call 
• No CHD trained interv’alist, EP, 

surgical care 
• No specialized ACHD outpt clinic  
• No in-hospital ACHD consult svc 
• No transition or patient education 

ACHD Program  

• Director w ACHD training 
• Specialized ACHD APNs, RNs  
• 24/7 ACHD call 
• Specific ACHD trained 

interventionalist, EP, surgery 
• Specific ACHD outpatient 
• ACHD hospital consult svc 
• Advanced therapies 
• Patient Education programs  

 

ACHD CARE  



ACHA ACHD Program Accreditation  

Goal: To improve the quality of ACHD care delivered 

in the US. 

Objectives 

 Establish minimal criteria for Accreditation of US ACHD 

Programs  

 Incremental  expansion of criteria with development of 

ACHD board certification, quality metrics, registry, 

database  

 Application plus site visits  

 Begin Accrediting Programs in 2015 

 



• ACHD Subspecialty Certification 

• CHD Surgeons 

• Multi-Center Research 

• Evidence Based Clinical Guidelines 

• Reduce Lost to Care 

• ACHD Program Building 

• Accreditation and Quality Metrics 

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

Change The Outcome 



PATCH  Provider Action for 

Treating Congenital Hearts  

ACC BOG and 

Chapters  
ACHA 

PATCH 



PATCH  Provider Action for 

Treating Congenital Hearts  

Internal 

Medicine 

Cardiology  

Pediatric 

Cardiology  
ACHD 

Cardiology   

PATCH 



PATCH  Provider Action for 

Treating Congenital Hearts  

ACHD        

ACC Chapter 

Lecture  

ACHD 

Webinars   

ACHD 

Toolkit  
Create 

Networking  

PATCH 



www.patchheartprogram.org 
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OHIO ACHD Programs  



Ohio Chapter of the American College of Cardiology 
Adult Congenital Heart Disease Resources 

 

AKRON 
Adult Congenital Heart Service at Akron Children’s 
Hospital 
The Heart Center, Suite 5200 
One Perkins Square 
Akron OH 44308 
330-543-8521 
www.akronchildrens.org 
  
Available presenter for local meetings:  
John R. Lane, MD 
Director of both Pediatric Cardiology and Adult 
Congenital Cardiology at Akron Children’s Hospital 
_________________________________________ 

 

CLEVELAND 
1. Adult Congenital Heart Disease Services 

The Cleveland Clinic 

9500 Euclid Ave. 

Cleveland, Ohio  44195 

216-445-7430 

 

Available presenter for local meetings:  
Richard Krasuski, M.D. - krasusr@ccf.org 

Director, Adult Congenital Heart Disease Services 

_________________________________________ 

 

2. UH Rainbow Babies & Children's Hospital 

MS RBC 6001 

11100 Euclid Ave 

Cleveland, OH 44106 

216-844-8529 

Fax 216-844-5478 

 

Available presenter for local meetings: 

Christopher S. Snyder, MD 

Christopher.snyder@uhhospitals.org 

Associate Professor of Pediatrics  

Director, Division of Pediatric Cardiology 

KeyBank-Meyer Family Chair for Excellence in 

Leadership 

 

COLUMBUS 
The COACH Program  

Columbus Ohio Adult Congenital Heart Disease and 

Pulmonary Hypertension Program  

The Ohio State University  

Nationwide Children's Hospital  

700 Childrens Dr  

Columbus, OH 43205  

OSU: 614-293-8761 

NCH: 614-722-5622 

Director: Curt J. Daniels, MD, FACC, cell 614-204-8909 

  

Available presenters for local meetings: 

Curt J. Daniels, MD, FACC - curt.daniels@osumc.edu  

Ali Zaidi, MD -  ali.zaidi@osumc.edu 

Sharon Roble, MD, FACC - sharon.roble@osumc.edu 

_________________________________________ 

 

CINCINNATI 
Cincinnati Adolescent and Adult Congenital Heart 
Disease Program 
The Heart Institute at Cincinnati Children's Hospital 
Medical Center 
513-803-1777 
 
Available presenters for local meetings:  
Christopher Learn, MD - christopher.learn@cchmc.org 
Gruschen Veldtman, FRCP, MBChB - 
gruschen.veldtman@cchmc.org 
Gary Webb, MD, FACC - gary.webb@cchmc.org 



• 85% IM Cardiologist 

• 50% Academic Cardiologist 

• 46% Non-Invasive, 30% Invasive 

• 46% in practice 10-20 years 

• 62% See < 10, 30% 10-50 ACHD patients 

 

 

OHIO ACC SURVEY 



OHIO ACC SURVEY 

CHD 



OHIO ACC SURVEY 

OTHER 

1. Distance to specialist 

2. Local support is a little limited 

3. Patients at times struggle with the 

transfer of care due to relationships 

“Any other issues caring for ACHD patients?”  
 

1. Complex patients at times prefer to stay locally in their community setting rather than 

travelling to the tertiary care centers that have ACHD specialists on staff. 

2. Limited volumes make me feel uncomfortable caring for ACHD patients. 

3. Where are they best cared for and what model is best? In other words, adult hospital 

versus pediatric hospital  

4. Where are they best served for surgical or catheterization intervention? 

5. Where are they best served for transplant? 



Actuarial Probability of SCD-Free Survival 
After Surgical Treatment 
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Improve Survival 

and Quality of Life  



PATCH PANEL DISCUSSION 

• Tim Feltes, MD, FACC  

 Chief of Pediatric Cardiology 

 Nationwide Children’s Hospital  

• Chris Learn, MD  

 ACHD Specialist   

 Cincinnati Children’s Hospital  

• Dave Orsinelli, MD, FACC  

 Academic Internal Medicine Cardiologist  

 The Ohio State University  

• Michael Deucher, MD, FACC 

 Private Practice Internal Medicine Cardiologist 

 Southwest General Health System Cleveland 

• Deena Barber, RN 

 ACHD Nurse Coordinator 

 Akron Children’s Hospital  

 



PATCH Program Resources 

PATCH Program website www.patchheartprogram.org 

 

American College of Cardiology  www.cardiosource.org 

 

Adult Congenital Heart Association www.achaheart.org 

 

ACHA/ISACHD Clinic Directory  

www.achaheart.org/home/clinic-directory.aspx 

http://www.patchheartprogram.org/
http://www.cardiosource.org/
http://www.achaheart.org/


Adult Congenital 

Heart Disease  

Curt J Daniels, MD, FACC 

Professor, Internal Medicine and Pediatrics  

Director, COACH Program Columbus Ohio Adult Congenital Heart Disease and 

Pulmonary Hypertension Programs 

Division of  Cardiology,  The Ohio State University & The Heart Center at Nationwide 

Children’s Hospital  

Improving Education and Communication 

Among Cardiologist  


