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“CHILDREN ARE AN UNDERSERVED COMMUNITY AS 
FAR AS RESEARCH GOES. THEY’RE A SMALLER MARKET 
SEGMENT. THEY’RE OVERLOOKED" 



From: Convergence of Implementation Science, Precision Medicine, and the Learning Health Care System:  A 

New Model for Biomedical Research JAMA. 2016;315:1941-1942. 

San Diego 
Pediatrics 





14% of US newborns admitted to a NICU 



 

 

 

Initial Focus For Precision Medicine- 
Infants 

• 8,000 known genetic diseases 

• These affect 3% of US children 

– Leading cause of death in infants,  

– Leading cause of death in PICUs and NICU 

• Presentation less confounded by 
environment 

• Biggest timespan for benefit 

 



San Diego Substrate: Illumina + Edico + Rady Children’s 



Baby with acute liver failure 
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Parents gave consent 
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Blood sample from mum, dad and baby 
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Transport to Institute 
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Isolate DNA 
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Prepare DNA for sequencing 
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Rapid genome sequencing  

24:30 



Infant with liver disease 

24:30 



24:45 
Infant with liver disease 



25:00 
Infant with liver disease 



25:01 
Infant with liver disease 



25:41 
Infant with liver disease 



 
 Computer-Generated List of 341 Possible Diagnoses 

25:42 



Infant with liver disease 

Diagnosis 

25:43 



• Perforin 1 heterozygous c.1310C>T [p.Ala437Val] LP, supported 
by case-control studies 

• Perforin 1 heterozygous c.272C>T [p.Ala91Val] P, supported by 
functional studies 

• Diagnosis: Hemophagocytic lymphohistiocytosis type 2 

• Treatment: IVIG & Steroids 

26:00 



Outcome 
• Coagulopathy resolved on d. 7 

• He is now 36 months old, normal liver function 

• 79 quality adjusted life years saved 





1st 115 babies, 57% diagnosis 





2.9 QALYs per newborn genome 

  Kansas City Melbourne 
Change in care 13 (37%) 21 (26%) 
Palliative Care Guidance 6 (17%) 0 (0%) 
Medication Change 4 (11%) 8 (10%) 
Life-saving treatment 1 (3%) 0 (0%) 
NICU stay decreased by >1 month 1 (3%) 0 (0%) 
Major morbidity avoided 3 (9%) 1 (1%) 
Parent or sibling diagnosed 1 (3%) 10 (13%) 
Procedure Change 3 (9%) 4 (5%) 
Diet Change 2 (6%) 2 (2%) 
Complication monitoring 1 (3%) 11 (14%) 



10 year vision for Pediatric 

Precision Medicine 



The children are waiting…. 


