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Current Genetic testing options 

Gene Panels
Exome Sequencing
Genome Sequencing Single gene sequencing

Karyotype  

RNA expression 
Microarray  

Methylation

Next Gen sequencing Routine testing Future  



Advantages to genomic testing

• Genomic testing can be used to evaluate a broad number of genetic 
conditions:  

• Can find single gene disorders
• Can find copy number variants
• Multiple types of variants (and more variants than exome sequencing) 

• Using broad testing can improve
• Eliminates stepwise process  
• Turnaround time



When to order routine genetic testing?

• Concerns for a trisomy, karyotype

• Family history with genetic diagnosis with specific molecular 
finding 

• Prenatal testing indicating a probable diagnosis
• List is not all inclusive, can always reach out to genetics

Trisomy 21 
Down Syndrome 

Trisomy 18
Edward Syndrome 

Trisomy 13 
Patau Syndrome 



Want:  
• High diagnostic yield and clinical utility  

The Balance:   
 If the patient criteria is too strict, will miss neonates 

that can benefit from a genetic diagnosis
 If the patient criteria is too loose, overuse (and 

expense of testing)
Other factors

 Evolving phenotype  
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Patient selection can be done various ways

Gubbels CS, VanNoy GE, Madden JA, Copenheaver D, Yang S, Wojcik MH, et al. Prospective, phenotype-driven selection of critically ill 
neonates for rapid exome sequencing is associated with high diagnostic yield. Genetics in Medicine. 2020 Apr;22(4):736–44.



Phenotype Driven Patient 
Selection



Recently Broader Patient Selection Criteria 
Have Been Proposed
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Patient selection in 
State/Baby Animal 
programs  

• Variable criteria
• May be based on:

• Policy
• Legislation 

Payer Policy and Advocacy | RCIGM (radygenomics.org)



Project Baby Bear Selection Criteria



Project Baby Deer Selection Criteria

Payer Policy and Advocacy | RCIGM (radygenomics.org)
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Mayo Clinic

Institution Patient Selection Criteria



Seattle Children's 
- SeqFirst

Exclusion criteria included:
• a corrected age >6 months or clinical findings fully 

explained by physical trauma, infection, or complications 
of prematurity. 

• Infants with clinical findings initially considered fully 
explained by physical trauma, infection, or complications 
of prematurity who developed, as judged by a 
neonatologist, an atypical clinical course (e.g., excessive 
bleeding) during their hospitalization were offered 
enrollment

Institution Patient Selection Criteria

Diagnostic yield  - 50% (compared with conventional care group)
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United 
HealthCare

Insurer Patient Selection Criteria



Patient Selection Criteria 

• Work in progress to determine the best criteria to include patients who 
would benefit from testing.

• There are different approaches in the literature for patient selection  
criteria.  
 Most literature has reviewed inclusion criteria. 
 One study is looking at using only exclusion criteria (Seqfirst)  





How do you apply patient selection CRITERIA? 

Criteria are to be guidelines to help in evaluation of patients  
Identifying patients depends on clinical expertise of neonatologist. 
Neonatologists are experts to decide on testing:
• Suspect Mendelian disorder
• Abnormal course  
• Atypical preemie  

***Absolutely can choose patients which do not fit this criteria***



Patient selection criteria – the future?  

Clinical Documentation

+
Machine Learning   Patient  Patient Selection 


