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Pulse Oximetry Examined 2002-2007 





United States Efforts  



• Norway, Sweden, Poland and Ireland have national recommendations to screen 
• Identical screening protocol as used in U.S.  
• Sweden, Norway and Finland used bottom up approach - implementation near 100% 
• Significantly lower screening implementation rates  
 Denmark – claim high prenatal detection rates 
 Iceland - claim lowest infant morality in Europe  
  

Presenter
Presentation Notes
Published in July 2014 – latest paper from Dr. Granelli



BWH screening programme 2010-2013 
(40 months) 

• Total Livebirths:    25,859 
• Most babies screened >12 hrs (mean age 7 hrs) 

 
• Test positive pulse oximetry:   208  
       0.8% of all livebirths - Just >1 admission a week 
         
      Congenital heart defects identified: 17 

– Critical CHD:    9 
– Serious CHD:    3 
– Significant CHD:    5 
 
2 CCHD missed by all screening procedures 
 

Singh, Rasiah, Ewer Arch Dis Child FN 2014;99:F297-F302. 

Slide courtesy of Andrew Ewer, MD 
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Presentation Notes
Published online in March 2014Highlight:Screen earlier – higher false positive rate (0.8%) – if screen at or after 24 hours of age closer to 0.14%But you catch more secondary targets…



Results 
• Transitional circulation/mild TTN: 43 (21%) 

 
• No collapse in the postnatal wards  

 
• 165/208 (79%) identified significant clinical condition 

 
• Echos performed for test +ve pulse Ox:  
 
   61/208 (29%) 

 
• Abnormal Echos: 29/61 (48%) 

 
Singh, Rasiah, Ewer Arch Dis Child FN 2014;99:F297-F302. 

 
 
 
 

Slide courtesy of Andrew Ewer, MD 
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If you rule out secondary targets first – decreases number of needed echos



Impact on Pediatric Cardiologist, Echocardiography 
and Resource Utilization 

• 18,801 infants screened;  FP rate 0.13%; sensitivity 80% 
• Only 9 echos  
• No significant burden on echocardiography resources 

 
• Equally effective tool for improving early diagnosis of other 

important pathologies –  
• 4 CCHD (TGA, AS, TAPVD, PS) 
• 6 with secondary targets (PPHN, PNE, congenital 

diaphragmatic hernia, alveolar capillary dysplasia) 

Presenter
Presentation Notes
Again – shows importance of secondary targets, no significant burden on echo services



Dutch Pilot Study - Home Birth Algorithm 

Narayen Eur J Pediatr 2014 

Presenter
Presentation Notes
Midwife assesses prior to leaving the home and again at day of life 2



China:  Bigger Numbers, Similar Findings  

Presenter
Presentation Notes
Chinese study in the Lance April 2014 – 122, 738 babies screened in multi-center study with the false positive rate lower for PO screening (0.3%) than for clinical exam alone (2.7%)



Comment to Zhao Article 

• Optimum timing of screening deserves further consideration: 
 

• U.S. screens 24 hours  - lower false positive rate (0.04%) but fewer cases of CCHD 
identified (NJ 2013 article) 
 

• Need to balance lower false positive rate against likelihood of timely diagnosis  
(prevent collapse prior to screen) 
 

• Less than 1/3 of positive  infants need an echo (if assess for secondary targets first) 
 
Ewer Lancet April 2014 
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Presentation Notes
Referring to first state to publish results:  Garg NJ paper – 72,000 screens 3 CCHD cases identified



Poland 

• 51,698 asymptomatic infants screened from 51 neonatal units 
(14.2% of total births in Poland) 

• 15 cases if CCHD identified by P.O.; 4 false negatives 
• Sensitivity – 78.9%; specificity – 99.9% 

 

Presenter
Presentation Notes
2nd largest study…



India 

• Post-ductal only; all babies echocardiogram 
• 1 in 600 asymptomatic newborns identified with 

CCHD thru P.O. 
 

Presenter
Presentation Notes
August 2014 published – postductal only, all babies underwent evaluation by echocardiogram as gold standard for identifying CCHD.  3 were positive out of 1,200 screened; 2 CCHD cases identified and 1 normal(TGA and trucus arterious identified) and 1 false positive (dTGA+VSD)



Rome, Italy – Two  Year Observational Cohort Study 

• 5,750 asymptomatic babies;  post-ductal only 
• P.O screen conducted 48-72 hours  
 (after a physical exam at 24 hours) 
• No true positives;  1 false negative CCHD  
 (aortic arch coarctation undetected by 
 both clinical assessment and P.O.) 

 
 Zuppa J Mat-Fet& Neo  Med 2014 



Implementation Began:   

January, 2011 

 

Infants Screened:    
Approx. 23,000 

 near 80,000 

Total Detected:  

13 with CCHD Detected 

 now 34 detected 

Congenital Heart Disease Screening Program: 
Health Authority of Abu Dhabi 

Presenter
Presentation Notes
Rolled out with a series of educational webinars in the first year 23,000 babies screened, now with the second year nearly 50,000, third year totals over 80,000 babies screened and 34 lives saved.
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Local or Regional Pilot programs:Italy, UK, Germany, UAE, Morocco, Mexico, China, Australia, Spain, Netherlands, Poland, Ireland, Denmark, Kuwait, Qatar  Over 80-90% of births screened USA, UAE, Sweden, Norway, Finland, Switzerland  Requested Toolkit, interest in screening:Canada, India, Philippines, Israel, Guatemala, Saudi Arabia, South Africa, Kenya, Zambia, Iran, Vietnam…



European Efforts: Strategizing for a Uniform 
Recommendation Torino, Italy 2013 & 2014 

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

Presenter
Presentation Notes
Two articles last month in Early Human Dev. Supplement on CCHD screening…Andy & usAdded France, Netherlands, Russia…etc to the teamOn-going collaboration and presentation at major european conferences.



European Union – Committee of Experts on Rare Diseases EUCERDS 
Identified opportunity for improvements in newborn screening 

• 2013 Commission Expert Group on 
Rare Diseases 

• Centralized approach - benefits of 
standardization, registries, COE 

• Documented wide practice variation  - 
2 to 29 disorders 

• Prioritizing metabolic and genetic 
disorders 

• Opportunity to consider congenital 
cardiac defects 
 

Presenter
Presentation Notes
Animation texts (drop-in):Centralized approachBenefits of standardization, registries, COEDocumented wide practice variation – 2 to 29 disordersPrioritizing metabolic and genetic disordersOpportunity to consider congenital cardiac defects2013 Commission Expert Group on Rare Diseases



Contact Information 

www.childrensnational.org/pulseox 
pulseox@cnmc.org  

 
Gerard R. Martin, MD, FAAP, FACC, FAHA 

gmartin@childrensnational.org 
202-476-2020 

 
Lisa A. Hom, RN, Esq. 

lhom@childrensnational.org 
202-476-5063 
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