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POPULATION  



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  



TOF – Blalock Taussig Shunt  
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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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More Adults Than 
Children with CHD 
2/3 have moderate 
and complex CHD 



PROBLEM  
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Actuarial Probability of SCD-Free Survival 
After Surgical Treatment 
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ACHD Population 



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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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 
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Shunts 

Vascular 
Lesions 
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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  
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Prevalence of Arrhythmias in ACHD 
Patients 

60% – 
 

50% – 
 

40% – 
 

30% – 
 

20% – 
 

10% – 
 

0 – 
Fallot 

Pr
ev

al
en

ce
 o

f A
rr

hy
th

m
ia

s 
(%

) 

Supraventricular (%) 
Ventricular (%) 

Main Diagnosis 

TGA Aortic 
Stenosis 

Pulmonary 
Stenosis 

ASD ASD I Aortic 
Coarctation 

Fontan 

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

n = 5,790  



D-Transposition of the Great Arteries 
Example: Scar tissue  



43 yo with rTOF x 4, 
doing well until syncopal 

spell, presents with  



D-Transposition of the 
Great Arteries  

P waves 

Holter monitor 

5 second pause 

24 yo D-TGA/Atrial Switch OSU 
college student routine Holter – 

while sleeping  



D-TGA/Atrial Switch 
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COA 



Coarctation of the Aorta - Surgery 



Coarctation of the Aorta 

38 yo with end-end 
anastomosis for COA 



34 yo female rCOA, 
HTN X 14 yrs LVEF 
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n = 2609 patients 

199 died  

Mean age for all dx 
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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.  









Screening Study 25 yo  



28 yo s/p rCOA 
asymptomatic surveillance  



 e-PTFE Covered NuMED CP Stent & BIB Catheter 

Non-FDA approved 



28 yo COA s/p balloon 
angioplasty  

Rotational 3D 
Angiography 



28 yo s/p rCOA asymptomatic 
surveillance  



34 yo rCOA, HTN 



34 yo rCOA, 8-Zig 45mm on 14mm x 5cm BIB 
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rTOF  



rTOF with Severe PI 
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Risk for SCD for Patients 
with rTOF approaches 
100X Greater than the 

General Population 

rTOF  

WHY? 
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Severe PI RF 45 %, RVEF 15 % 

26 yo with rTOF, DOE, Palpitations 



OPEN HEART SURGERY  



•  165 ACHD pts 
•  Morbidity/Mortality 
•  Severe Morbidity 

•  Re-explore 
•  Sternal wound       

 infection  
•  CVA 
•  ARF 
•  Prolonged Vent 
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Cause of ACHD Mortality  



Melody Valve 

•  Bovine jugular venous valve 
segment 

•  Platinum-Iridium stent 



Percutaneous Pulmonary Valve Replacement  



8 Zig- 34 mm Melody for PI 



TOF with Native RVOT  
Morphologic Variations 



36 yo with TOF s/p repair with 4 
previous open heart surgeries. 

Presents with heart failure   
Severe PI/PS and RVEF 12 %  



•  165 ACHD pts 
•  Morbidity/Mortality 
•  Severe Morbidity 

•  Re-explore 
•  Sternal wound       

 infection  
•  CVA 
•  ARF 
•  Prolonged Vent 



The Future of ACHD  
Transcatheter and Surgical 

Interventions  

Interventionalist  CT Surgeon  

HYBRID 



The Future of ACHD  
Transcatheter and Surgical 

Interventions: HYBRID  
Surgeon Interventionalist 



Hybrid Perventricular Melody TPV off CPB 



HYBRID Delivery Melody TPV 
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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  

  
0 
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Aortic 
Pathology 



46 yo with rTOF  

5.5 cm 



Aortic Dissection with rTOF 

Konstantinov IE et al. J Thorac Cardiovasc Surg. 2010 Nov;140(5):e71-3. 



32 yo with PA/Fontan 
Presents with Chest Pain 

Single/Fontan and Aortic Dissection  

Egan M et al. Pediatr Cardiol 2009:30:562-3. 
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 SOLUTION  



WHO takes care of the patients 
•  Fall Between IM and Pediatric 

Cardiology Training 
• ACHD Subspecialty Board Certification 

 

Change The Outcome 

How Do We Change 
The Outcome For 

ACHD Patients 



= 

•  No requirement or training for      
   direct ACHD patient care 

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



ABIM  
ABP  

ACHD Subspecialty 
Certification  

ACC  



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	





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 
Timeline  

12/09 ABP Presentation	


•  Agree with petition	


•  No major issues 	


•  Await ABIM 	



2/10 ABIM Response	


•  Meets criteria	


•  No major issues 	


•  Concern re volume 	


•  Discuss at ABIM in 6/10	



6/10 ABIM BOD Mtg	


•  Meets criteria	


•  Unanimously Approved 	


•  Contingent	



•  Business model	


•  ABP collaboration 	





ACHD Subspecialty Certification 
Timeline  

2007 

•  9/07 Chicago      
JCCHD 

2008 

•  1/08 Wash DC 

•   9/08 WC formed                             
ABIM & ABP 

•  12/08 Petitions           
ABIM & ABP 

2009 

•  7/09 ABIM Initial 
Petition Submission 

•  10/09 ABP Initial   
Petition Submission 

•  12/09 ABIM Petition   
Re-submission  

2010 

•  6/10 ABIM BOD  

    Meets criteria 

    Unanimously Approved 

    Continent  

         Business Models 

         ABP Collaboration                                                       

2011 

•  1/11 Wash DC 
ACC ABIM  

•  9/11 Application   

     COCERT ABMS 

2012 

•  3/12 COCERT   
Defense #1 

•  8/12 COCERT   
Defense #2 

•  8/12 COCERT 
Approved  



Since COCERT Approval  
•  Awaiting full ABMS approval  
•  Possible first exam 2014 
•  ACGME approval next 

COCERT – ABMS Committee on Certification, Subspecialties and Recertification  



ACHD	



Pathways to ACHD Fellowship  

Year	


1	

 2	

 3	

 4	

 5	

 6	

 7	

 8	

 9	



General   
PEDS	



General 
IM	



General      
IM/PEDS	



Cardio 
PEDS	



Cardio   
IM	



Cardio PEDS	


Cardio IM	



Residency	

 Cardiology	

 ACHD Fellowship	



ACHD	





• ACHD Subspecialty Certification 
– Expand fellowship training 
– Peds and IM cardiology divisions 

support 

•  Improve the CHD requirements for IM 
cardiology training  

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

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 
 



• ACHD Subspecialty Certification 
• Multi-Center Research 
• Evidence Based Clinical Guidelines 

Change The Outcome 



EXPERT OPINION  



• ACHD Subspecialty Certification 
• Multi-Center Research 
• Evidence Based Clinical Guidelines 
• Guidelines to Quality Metrics  

– ACC to develop ACHD QM 
– NIH study develop lesion specific QI 

Change The Outcome 



• ACHD Subspecialty Certification 
• Multi-Center Research 
• Evidence Based Clinical Guidelines 
• Quality Metrics  

– ACC to develop ACHD QM 
– NIH study develop lesion specific QI 

• Reduce Lost to Care  

Change The Outcome 



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

Change The Outcome 



PATCH  Provider Action for 
Treating Congenital Hearts  

ACC BOG and 
Chapters  ACHA 

PATCH 



MASS 

PILOT PATCH 
2012-2013 

MICHIGAN 

GEORGIA 

CALIFORNIA OHIO  



PATCH  Provider Action for 
Treating Congenital Hearts  

ACHD        
ACC Chapter 

Lecture  

ACHD 
Webinars   

ACHD 
Toolkit  

Create 
Networking  

PATCH 



PATCH  Provider Action for 
Treating Congenital Hearts  
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ACHD 
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PATCH 
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Improve Survival 
and Quality of Life  
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