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Over the course of the next few decades, the availability of cheap, efficient DNA
sequencing technology Will lead t0 a medical landscape in which each baby’s
genome is sequenced, and thatinformation is USed to shape a lifetime of
personalized strategies TOI disease prevention, detection and treatment

FRANCIS COLLINS, MD

Director, National Institutes of Health
Wall Street Journal | July 7, 2014




Rady

Evolution of genome-informed treatment of Childress Tnstitute
_ o _ ) S o v
heritable conditions in newborns and children

28



13.5-hour whole genome sequencing from DBS ¢

Single nucleotide variants
Insertion-deletion nucleotide variants
Structural variant deletions >50 nt
Structural variant insertions >50 nt
10-20 kb copy number deletions
20-50 kb copy number deletions

>50 kb copy number deletions

Precision Recall
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rWGS & urWGS meet NBS timeliness goals e msiue

Iy

1. DBS collected <48 hours after birth.
2. DBS received at laboratory <24 hours of collection.
3. Presumptive positive results for time-critical conditions returned @ DOL<5

(UrWGS).

4. Presumptive positive results for other conditions @ DOL<7 (rWGS).
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Aggregate evidence: 19 Studies

[ PubMed Sequence Diagnosis Clinical Change in

Neonatal and Pediatric Intensive Care Unit Enrollment Criteria Patients

| ID Method Rate Utility Outcome
23035047 Genome NICU infants with suspected genetic disease 4 75% n.d. n.d.
25937001 Genome <4 mo of age; Suspected actionable genetic disease 35 57% 31% 29%
28973083 Exome <100 days of life; Suspected genetic disease 63 51% 37% 19%
29449963 Genome <4 mo of age; Suspected genetic disease 32 41% 31% n.d.
29644095 Genome infants; Suspected genetic disease 42 43% 31% 26%
29543227 Exome Acutely ill children with suspected genetic diseases 40 53% 30% 8%
30049826 Genome Children; PICU and Cardiovascular ICU 24 42% 13% n.d.
31246743 Genome 4 months-18 years; PICU; Suspected genetic diseases 38 48% 39% 8%
30847515 Genome Suspected genetic disease 195 21% 13% n.d.
31019026 Genome Infants; Suspected genetic disease 7 43% 43% n.d.
31780822 Exome ;ion;?aﬁésage; ICU; hypotonia, seizures, metabolic, multiple congenital 50 54% 48% nd.
32411386 Exome NICU & PICU; complex 130 48% 23% n.d.
32553838 Exome <6 months; ICU; suspected genetic disease 46 52% 52% n.d.
32221475 Exome PICU; < 6 years; new metabolic/neurologic disease 10 50% 30% n.d.
32336750 Exome Infants; ICU; Genetic consult 368 27% 22% n.d.
32573669 Exome NICU and PICU; Genetic counsult 108 51% A44% n.d.
32668698 Exome ICU infants; Severe or progressive conditions 18 72% n.d. n.d.
Genome 94 19% 24% 10%
31564432 Exome Infants; disease of unknown etiology; within 96 hours of admission 95 20% 20% 18%
Genome 24 46% 63% 25%
Baby Bear Genome MediCal Infants; <1 week of admission 178 43% 31% n.d.
Weighted Average 1601 37% 28% 16%




Global implementation of rWGS in infants & children e msiwe
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Evaluate clinical & economic value of rWGS & Rady &
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urWGS for Medicaid infants receiving critical e

care
UC Davis Children's . Dots represent zip codes
Hospital .

of enrolled infants
°

UC San Francisco Benioff
Children’s Hospital Oakland l ¢
Valley Children’s Hospital
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* Diagnosed 40 (49%) of
82 children & families

* Changed care for 36
(44%) of 82 patients

* Offered mental health
counseling to 18
parents experiencing
elevated levels of
depression

* Saved $6,173,370
(S75,285 per patient)
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Applying Wilson-Jungner Criteriato NBS by WGS
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Genetic disease therapeutic innovation by analysis of longitudinal knowledgebase

1. Important health problems

2. Well understood natural history

3. Detectable early GTRx: ~500 diseases testable by WGS with effective

4. Early treatment of more benefit than late treatments that present in infancy

5-7. Testable

8. Provision for clinical workload
9. Risk >> benefit

10. Costs balanced with benefit




e Applying Wilson-Jungner Criteria to NBS by WGS

1. Important health problems
2. Well understood natural history
3. Detectable early

5-7. Testable
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WARNING: HIGH RISK OF HYPOGLYCEMIA DURING GENERAL ANESTHESIA.

10. Costs balanced with benefit
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Summary

Rapid and ultra-rapid genome sequencing is
being adopted widely for infants and children
with heritable disorders

The current application is inpatient infants and
children with diseases of unknown etiology

The technology could be adapted to provide
NBS by rWGS for ~500 disorders that meet
Wilson-Jungner Criteria for ~$500 per patient
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