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Meet	
  our	
  Team	
  

Gerard R. Martin, MD, FAAP, FACC, is a nationally recognized expert in pediatric 
cardiology.  Dr. Martin is a fellow of the American Academy of Pediatrics, the 
American College of Cardiology and the American Heart Association. In addition, he 
also served on the American Board of Pediatrics sub-board in pediatric cardiology. 
Dr. Martin is an associate editor for Pediatric Cardiology, and has more than 100 
publications in the field of pediatric cardiology.  
 
Joseph L. Wright, MD, MPH, provides strategic leadership for the organization’s 
advocacy mission, public policy positions and community partnership initiatives. He 
has served as attending faculty in the Division of Emergency Medicine at Children’s 
since 1993, and recently served the institution as Executive Director of the Center for 
Hospital-Based Specialties.  
 
Lisa A. Hom, RN Esq. is the Collaborative Practice Facilitator for the Children's 
National Heart Institute where she oversees, champions and facilitates quality and 
performance improvement work with clinical teams to improve outcomes for children 
with congenital heart disease, and for their families. Prior to joining CNHI, she had 
the unique opportunity to work both as regulatory counsel, focusing primarily on 
healthcare issues at the state level, and as a pediatric intensive care nurse caring 
directly for children with critical congenital heart disease.  
 
Lindsay Attaway is the Program Coordinator for the Heart Institute. With a 
background in graphic design and web development, much of her work is focused on 
designing materials for the Heart Institute. She will be managing the Congenital Heart 
Disease Screening Program's online community. 
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•  CCHD	
  screening	
  is	
  expanding	
  rapidly	
  across	
  
USA	
  and	
  interna7onally	
  

•  Educa7on	
  iden7fied	
  as	
  an	
  issue	
  
– What	
  is	
  CCHD	
  screening?	
  
– How	
  is	
  it	
  performed?	
  
–  Impact	
  of	
  Heart	
  Smart,	
  Expanding	
  Borders	
  videos	
  

Background	
  Background	
  





Congenital	
  Heart	
  Disease	
  

	
  
♥  Most	
  common	
  birth	
  defect	
  
	
  
♥  8:1,000	
  with	
  CHD	
  	
  	
  
	
  	
  	
  	
  3:1,000	
  with	
  CCHD	
  
	
  
♥  Accounts	
  for	
  ~	
  40%	
  deaths	
  from	
  

congenital	
  anomalies	
  

♥  Majority	
  of	
  deaths	
  due	
  to	
  CHD	
  
occur	
  in	
  first	
  year	
  of	
  life	
  

	
  
Hoffman	
  JACC	
  39:2002	
  

Congenital	
  Heart	
  Disease	
  



Perspec7ve	
  on	
  Importance	
  

• 	
  15	
  year	
  retrospec7ve	
  study	
  
	
  
• 	
  898	
  infants	
  died	
  of	
  CCHD	
  in	
  infancy	
  
	
  	
  152	
  with	
  missed	
  diagnosis	
  
	
  	
  299	
  with	
  late	
  diagnosis	
  
	
  
• 	
  >50%	
  of	
  CCHD	
  deaths	
  were	
  aWributed	
  
to	
  late/missed	
  diagnosis	
  
	
  
• 	
  30	
  babies	
  died	
  each	
  year	
  secondary	
  to	
  
late	
  diagnosis	
  	
  

Perspec7ve	
  on	
  Importance	
  



Why	
  is	
  Detec7ng	
  Newborns	
  with	
  CCHD	
  Difficult?	
  

•  Fetal	
  Ultrasound	
  –	
  Availability	
  and	
  find	
  rate	
  varies	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
(~23-­‐60%)	
  

	
  
•  Complex	
  changes	
  from	
  fetal	
  to	
  normal	
  circula7on	
  aaer	
  birth	
  
	
  
•  Detec7on	
  through	
  physical	
  examina7on	
  may	
  be	
  <	
  50%	
  	
  

–  Ausculta7on	
  –	
  Many	
  FP	
  and	
  FN	
  
–  Palpa7on	
  of	
  Pulses	
  –	
  Depends	
  on	
  patency	
  of	
  PDA	
  
–  Cyanosis	
  -­‐	
  Difficult	
  for	
  HCP	
  to	
  detect	
  
	
  

Why	
  is	
  Detec7ng	
  Newborns	
  with	
  CCHD	
  Difficult?	
  



Diagnos7c	
  Gap	
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Cyanotic “Blind Spot” 

 
Mean threshold for detection 69%! 

Difficulty	
  Detec7ng	
  Cyanosis	
  Difficulty	
  Detec7ng	
  Cyanosis	
  



Pulse	
  Oximetry	
  as	
  a	
  Screening	
  Method	
  

♥  Pulse	
  oximetry	
  measures	
  oxygen	
  satura7on	
  of	
  hemoglobin	
  in	
  
arterial	
  blood	
  

♥  Non-­‐invasive	
  and	
  painless	
  test	
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Pulse	
  Oximetry	
  as	
  a	
  Screening	
  Method	
  



Normal	
  Newborn	
  Circula7on	
  

Passing Sat 
100% 

Normal	
  Newborn	
  Circula7on	
  



CCHD Screening Primary Targets 

1. Hypoplas7c	
  Lea	
  Heart	
  Syndrome	
  
2. Pulmonary	
  Atresia	
  (with	
  intact	
  septum)	
  
3. Tetralogy	
  of	
  Fallot	
  
4. Total	
  Anomalous	
  Pulmonary	
  Venous	
  Return	
  
5. Transposi7on	
  of	
  the	
  Great	
  Arteries	
  
6. Tricuspid	
  Atresia	
  
7. Truncus	
  Arteriosus	
  

CCHD	
  Screening	
  Primary	
  Targets	
  



Failing Sat 
90% 

Hypoplas7c	
  Lea	
  Heart	
  Syndrome	
  Hypoplas7c	
  Lea	
  Heart	
  Syndrome	
  



Secondary Target: Pneumonia 

Failing Sat 
93% 

Secondary	
  Target:	
  Pneumonia	
  



•  Cri7cal	
  CHD	
  is	
  not	
  detected	
  in	
  some	
  infants	
  
	
  
•  Failure	
  to	
  detect	
  is	
  associated	
  with	
  significant	
  morbidity	
  and	
  

occasional	
  mortality	
  
	
  
•  Pulse	
  oximetry	
  may	
  detect	
  cri7cal	
  CHD	
  
	
  

American	
  Heart	
  Associa.on	
  and	
  	
  
American	
  Academy	
  of	
  Pediatrics	
  	
  

	
  

2009	
  Scien7fic	
  Statement	
  2009	
  Scien7fic	
  Statement	
  



Granelli BMJ  
338:2009 



- 13 primary                  
studies 

- 229,421 infants 
screened 

Is	
  Pulse	
  Oximetry	
  Effec7ve	
  in	
  Detec7ng	
  CCHD?	
  Is	
  Pulse	
  Oximetry	
  Effec7ve	
  in	
  Detec7ng	
  CCHD?	
  



CCHD	
  Screening	
  Feasibility	
  in	
  Community	
  Hospitals	
  

	
  
-­‐	
  No	
  Addi7onal	
  Staff	
  Required	
  
	
  
	
  
-­‐ 	
  Avg.	
  Time	
  to	
  Screen	
  
3.5	
  minutes	
  (0-­‐35	
  min)	
  
	
  
	
  
-­‐	
  98%	
  of	
  eligible	
  were	
  screened	
  	
  
(6,745/6,841)	
  
	
  
-­‐ 	
  Barriers	
  reported	
  in	
  1.4%	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
(97/6,745)	
  
	
  

	
  	
  	
  	
  	
  	
  	
  

CCHD	
  Screening	
  Feasibility	
  in	
  Community	
  Hospitals	
  



	
  

	
  	
  
-­‐ 	
  Avg.	
  Pox	
  Sat	
  
	
  
Rt	
  Hand/Foot	
  	
  	
  	
  	
  	
  	
  
100%	
  (90-­‐100%)	
  
	
  
Difference	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
0.2%	
  (0-­‐6%)	
  
	
  
	
  
-­‐ CCHD	
  screening	
  did	
  not	
  lead	
  
to	
  a	
  significant	
  increase	
  in	
  
echos	
  

	
  	
  	
  	
  	
  	
  	
  

CCHD	
  Screening	
  Feasibility	
  in	
  Community	
  Hospitals	
  



•  Acceptable	
  to	
  mothers	
  
•  FP	
  did	
  not	
  increase	
  anxiety	
  

Parent	
  Perspec7ve?	
  Parent	
  Perspec7ve?	
  



United States Efforts  

♥ 	
  Health	
  Resources	
  and	
  Service	
  Administra7on’s	
  Secretary’s	
  Advisory	
  CommiWee	
  on	
  Heritable	
  
Disorders	
  in	
  Newborns	
  and	
  Children;	
  October	
  2010	
  

♥ 	
  HRSA	
  Workgroup	
  Mee7ng	
  on	
  Screening	
  at	
  ACC	
  Heart	
  House;	
  January,	
  2011	
  

United	
  States	
  Efforts	
  	
  



♥ 	
  CCHD	
  Screening	
  endorsed	
  by	
  
Secretary	
  Kathleen	
  Sebelius;	
  
September,	
  2011	
  

♥ 	
  AHA,	
  ACC,	
  AAP	
  and	
  March	
  of	
  
Dimes	
  all	
  endorse	
  CCHD	
  
Screening	
  

♥ 	
  2nd	
  Stakeholders	
  Mee7ng	
  
February,	
  2012.	
  Publica7on	
  with	
  
outcomes	
  accepted	
  by	
  
Pediatrics.	
  



United States Efforts United	
  States	
  Efforts	
  	
  



Maryland Bill Signing May 19, 2011  

-  2011: Indiana and 
Maryland first states to 
pass CCHD screening 
legislation. New Jersey 
first state to implement 
universal CCHD 
screening.  

-  20 states enacted 
legislation in the first half 
of 2013  

- 33 states total with 
legislation pending in 
many more 

United States Efforts  United	
  States	
  Efforts	
  	
  



United States Efforts June 2012  United	
  States	
  Efforts	
  June	
  2012	
  	
  



United States Efforts Sept 2013  United	
  States	
  Efforts	
  Sept	
  2013	
  	
  



Implementation Began:   

January, 2011 

 

Infants Screened:    
Approx. 23,000 

 near 50,000 

Total Detected:  

13 with CCHD Detected 

 now 21 detected 

Congenital Heart Disease Screening Program: 
Health Authority of Abu Dhabi 
Congenital Heart Disease Screening Program: 
Health Authority of Abu Dhabi 



MOH Hospitals Kuwait 

Ahmadi Hospital Kuwait 
Oil Company 

Hamad Medical 
Corporation  

Health Authority of Abu 
Dhabi (HAAD)                            
(23 Birthing Hospitals) 

Saudi Arabia 

Philippines, India, Australia, 
British Columbia, Great 

Britain, Mexico 

Interna7onal	
  Partners	
  



*Andrew K Ewer, Anne De-Wahl Granelli, 
Paolo Manzoni, Manuel Sánchez Luna, 
Gerard R Martin 
a.k.ewer@bham.ac.uk	
  

Pulse	
  oximetry	
  
screening	
  for	
  congenital	
  
heart	
  defects	
  

European Efforts: Strategizing for a Uniform Recommendation 

•  Germany 
•  Italy 
•  Netherlands 
•  Spain 
•  Sweden 
•  UK 

European	
  Efforts:	
  Strategizing	
  for	
  a	
  Uniform	
  Recommenda7on	
  



•  HRSA	
  Demonstra7on	
  Projects	
  June,	
  2012-­‐2015	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (VA,	
  NJ,	
  
NH,	
  UT,	
  WI,	
  MI)	
  

	
  
•  Health	
  Informa7on	
  Exchange	
  to	
  facilitate	
  accurate	
  and	
  compa7ble	
  transfer	
  of	
  

data	
  from	
  oximetry	
  device	
  to	
  end-­‐user	
  (Hospitals,	
  DOH,	
  Medical	
  Home,	
  Families)	
  
	
  
•  “Smart”	
  Oximetry	
  devices	
  to	
  guide	
  screening	
  and	
  provide	
  QA	
  measures	
  
	
  
•  Addi7onal	
  research	
  efforts	
  –	
  CDC,	
  NIH	
  

Widespread	
  implementaHon	
  and	
  need	
  for	
  educaHon	
  both	
  naHonally	
  
and	
  internaHonally…	
  

	
  

	
  
	
  

What’s	
  Next?	
  What’s	
  Next?	
  



Heart	
  Smart,	
  Expanding	
  Borders	
  

Year	
  1	
  Goals	
  for	
  2012:	
  	
  	
  
•  Web	
  based	
  videos	
  

•  Provider	
  video	
  
•  Parent	
  and	
  screening	
  advocate	
  video	
  

	
  
Year	
  2	
  Goals	
  for	
  2013:	
  
•  Improve	
  access	
  

•  Crea7ng	
  DVDs	
  of	
  each	
  of	
  the	
  videos	
  available	
  at	
  no	
  charge	
  
•  Large	
  and	
  growing	
  number	
  of	
  non-­‐English	
  speaking	
  families	
  
•  Interna7onal	
  pulse	
  oximetry	
  screening	
  community	
  

	
  
Overall	
  Goal:	
  	
  Free	
  educaHonal	
  tool	
  with	
  widespread	
  access	
  resulHng	
  in	
  
increased	
  detecHon	
  of	
  CCHD	
  through	
  the	
  screening	
  of	
  infants	
  prior	
  to	
  leaving	
  
the	
  newborn	
  nursery.	
  
	
  
	
  
	
  

Heart	
  Smart,	
  Expanding	
  Borders	
  



•  Provider	
  Video	
  content:	
  
	
  How	
  &	
  why	
  screening	
  is	
  performed	
  

– Physiological	
  changes	
  
– Poten7al	
  complica7ons	
  
– How	
  to	
  educate	
  parents	
  including	
  resources	
  and	
  
key	
  points	
  of	
  emphasis	
  

Heart	
  Smart,	
  Expanding	
  Borders	
  Heart	
  Smart,	
  Expanding	
  Borders	
  



- Pair screening with other 
standard-of-care newborn 
screening 

- Conduct screening in quiet 
area and, if possible, with 
parent present to soothe 
and comfort the infant.  

- Screen while infant is 
awake and quiet.  

Screening in Your Unit 

- Do not attempt to perform pulse oximetry on an infant while he or 
she is crying or cold.  

- Know the “Dos” and “Don’ts” of Pulse Oximetry  
 

Screening	
  in	
  Your	
  Unit	
  



Screening in Your Unit: Pulse Ox Dos 

1. New, clean sensor for each infant 
2. Best sites for infants are great toe, thumb and outer 

aspect of palm and the foot 
3. Sides of sensor should be directly opposite each other 
4. Skin should be clean and dry (skin color and jaundice do 

not affect the pulse ox reading) 
5. Swaddle and encourage family involvement, if possible 

make sure the infant is awake. 
6. Use the confidence indicators to ensure reading is 

accurate 

1. New, clean sensor for each infant 
2. Best sites for infants are great toe, thumb 
and outer aspect of palm and the foot 
3. Sides of sensor should be directly 
opposite each other 
4. Skin should be clean and dry (skin color 
and jaundice do not affect the pulse ox 
reading) 
 

Screening	
  in	
  Your	
  Unit:	
  Pulse	
  Ox	
  Dos	
  



Screening in Your Unit – Pulse Ox Don’ts 

1.  Never use an adult pulse ox clip for an infant 
2.  Do not use limb with Blood Pressure cuff 
3.  Do not perform in bright or infrared light (may need to 

cover sensor with a blanket to ensure accuracy of 
reading) 

4.  No not use tape or your own hand to apply the pulse ox 
sensor to the infant’s skin. 

Screening	
  in	
  Your	
  Unit	
  –	
  Pulse	
  Ox	
  Don’ts	
  



Screening in Your Unit Screening	
  in	
  Your	
  Unit	
  



Application with                        
Reusable Probe 

Application with                        
Disposable Probe 

Screening in Your Unit 

©  Masimo Corporation 2011 

Screening	
  in	
  Your	
  Unit	
  



•  Parent	
  Video	
  content:	
  

-­‐Family	
  story	
  and	
  interviews	
  
-­‐How	
  &	
  why	
  screening	
  is	
  performed	
  
-­‐What	
  are	
  next	
  steps	
  if	
  screen	
  is	
  posi7ve	
  
	
  

Heart	
  Smart,	
  Expanding	
  Borders	
  Heart	
  Smart,	
  Expanding	
  Borders	
  



Parent	
  Educa7on	
  	
  Parent	
  Educa7on	
  	
  



Heart	
  Smart,	
  Expanding	
  Borders	
  Heart	
  Smart,	
  Expanding	
  Borders	
  



Signs	
  of	
  CHD	
  con7nued	
  Signs	
  of	
  CHD	
  con7nued	
  



Baby’s	
  First	
  Test	
  	
  Baby’s	
  First	
  Test	
  	
  



•  Culturally	
  sensi7ve	
  
•  Need	
  to	
  create	
  solu7ons	
  for	
  underserved	
  popula7ons	
  

Heart	
  Smart,	
  Expanding	
  Borders	
  2013	
  Heart	
  Smart,	
  Expanding	
  Borders	
  2013	
  



 
The Videos: 
Pulse Ox for Providers (English only) 
Pulse Ox for Parents (English) 
 
Heart Smart: CCHD Screening for Parents in: 
•  Arabic 
•  Chinese 
•  French 
•  Russian 
•  Spanish 
 
Available online at: 
http://www.youtube.com 
http://www.babysfirsttest.com 
http://vimeo.com  

Newly Translated Parent Versions	

Newly	
  Translated	
  Parent	
  Versions	
  



Educational Opportunities 

Providers	
  
•  Grand	
  Rounds,	
  conferences	
  
•  Skills	
  days,	
  orienta7on	
  	
  

Parents	
  
•  Pre-­‐natal	
  tours	
  &	
  birthing	
  classes	
  
•  New	
  parent	
  classes	
  on	
  post-­‐partum	
  units	
  

Broad	
  stakeholder	
  dissemina7on:	
  	
  	
  
•  State	
  Departments	
  of	
  Health,	
  Nursing	
  Schools,	
  Parent	
  

advocacy	
  groups,	
  hospitals,	
  professional	
  organiza7ons	
  

Educa7onal	
  Opportuni7es	
  





To	
  request	
  hard	
  copy	
  DVDs	
  of	
  the	
  Heart	
  Smart,	
  Expanding	
  Borders	
  educa7on	
  videos	
  send	
  
an	
  email	
  to:	
  	
  pulseox@cnmc.org	
  
	
  
Please	
  include:	
  
	
  
•  Your	
  name	
  
•  Your	
  organiza7on	
  
•  Your	
  complete	
  address	
  
	
  
Number	
  of	
  copies	
  &	
  specify	
  type	
  of	
  videos	
  
•  Parent	
  or	
  Provider?	
  
•  Which	
  languages?	
  

How	
  do	
  I	
  get	
  copies?	
  



Vision	
  
	
  	
  	
  	
  	
  	
  All	
  infants	
  with	
  cri7cal	
  
congenital	
  heart	
  disease	
  are	
  
detected	
  before	
  leaving	
  the	
  

newborn	
  nursery.	
  
	
  

Toolkit	
  Includes:	
  	
  
•  Implementa7on	
  Recommenda7ons	
  
•  Screening	
  Protocol	
  
•  Educa7on	
  for	
  Families	
  
•  Competencies	
  for	
  Providers	
  
•  Advocacy	
  Resources	
  and	
  Stories	
  

	
  



www.childrenshealthcommuni7es.org/pulse_ox	
  

Online	
  Community	
  Resources	
  

Pulse Ox section under the CNMC’s website and our online community 
dedicated to CCHD Screening. 

Online	
  Community	
  Resources	
  



Other Resources 
Center for Disease Control  

www.cdc.gov/ncbddd/pediatricgenetics/cchdscreening.Html  

Baby’s First Test 
http://www.babysfirsttest.com/  

Parent Advocacy Groups 
http://1in100.org/ ; www.tchin.org  

Newborn Coalition   
http://newborncoalition.com/  

ACMG ACTion Sheet  

Other	
  Resources	
  



Contact	
  Informa7on	
  

www.childrensna7onal.org/pulseox	
  
pulseox@cnmc.org	
  	
  

	
  
Gerard	
  R.	
  Mar7n,	
  MD,	
  FAAP,	
  FAAC	
  

gmar7n@cnmc.org	
  
	
  

Lisa	
  A.	
  Hom,	
  RN,	
  Esq.	
  
lhom@cnmc.org	
  
202-­‐476-­‐5063	
  

	
  
	
  
	
  

With	
  thanks	
  to	
  Elizabeth	
  Bradshaw	
  Mikula!	
  
	
  
	
  
	
  

Contact	
  Informa7on	
  


