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Update on the NSIGHT Program

 NSIGHT Program Background
* Protocols at 4 sites
* Findings to date

* Upcoming workshop
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* NSIGHT Program Background




Newborn Sequencing In Genomic medicine
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Newborn Sequencing Questions

For disorders
currently screened
for in newborns,
how can genomic
sequencing
replicate or
augment known
newborn screening
results?

What knowledge
about conditions
not currently
screened for in
newborns could
genomic sequencing
of newborns
provide?

What additional
clinical information
could be learned
from genomic
sequencing relevant
to the clinical care
of newborns?



NSIGHT Sequencing Settings

Diagnostic

Preventive Predictive
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Genom.ic ‘ Clinical
Sequencing | Research
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* Protocols at 4 sites
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UCSF Study Design

Deidentified, archived NBS DBS Identified, archived NBS DBS from
that were screened TP, FP, or FN consenting patients with immune
for metabolic disorders

disorders with no gene identified
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Extract DNA, perform WES
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:_ | Evaluate WES biind to MS/MS Evaluate WES Informed by _1 -
and clinical data as primary MS/MS and clinical data, as
NBS test second-tier NBS test

Dried blood spots,
no population bias

Newborn
screening and
patients with
immune disorders

Exome seq

Evaluate seq for
newborn

screening - focus
groups and legal



UNC-CH Study Design

Healthy newborns, identified Children diagnosed with known
prenatally NBS conditions

Pre-enrollment use of electronic decision aid for exome sequencing

In-person genetic counseling, consent, cheek swab

b

childhood-onset medically

WES with analysis of | Indication-based

analysis

actionable conditions

k.

Results disclosure with genetic counselor and study physician; parental
consent to have reports placed in medical record

1/3)

W

andormization

2/3

Use of electronic decision aid regarding
whether to learn additional genomic findings

y

Mo additional
results

Optional: Analysis of exome sequencing data for

non—medically actionable childhood-onset
conditions, medically actionable adult-onset
conditions, carrier status for recessive disorders
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Results disclosure by telephone or in person
depending on the types of results requested

<

Healthy and diagnosed
with newborn screening
conditions

Saliva samples
Electronic decision aid

Randomized decision
making for 3 additional
types of genomic findings

Parental follow-up
surveys on decision
making



RCHSD and CMH Study Design

Level IV NICU/PICU infants age <4 mos lacking etiologic diagnosis within 96 hrs of admission

v

Informed consent, deep phenotype extracted, trio blood draw

Singleton rWES Singleton rwWGsS

v

Provisiona

rovisiona
i i Diagnosis,

D1agnosis,

Yes No: Trio rWES Yes No: Trio rwWGS

v v ¥ v

Unblinding; Provisional diagnosis communicated to neonatologist if acutely actionable

v

Confirmatory testing of results & diagnostic report in EHR

!

Rate of change in clinical management, impact of change in management on morbidity,
mortality and healthcare utilization, rate of diagnosis, time-to-diagnosis, family perception
of benefit

NICU infants

Suggestive of
genetic disease

Randomized to
rapid genome seq

Cross-over allowed

Parent and
clinician follow-up
surveys

Equipoise



BWH, BCH, and BCM Study Design

Sick newborns at BCH and BWH
ICUs and parents

Healthy newborns at BWH
and parents

Pre-enrollment genetic counseling, consent, blood draw, family
history, baseline outcomes collected from parents and providers

*

1

Standard NBS
Family history

Standard NBS
Family history

Standard NBS WGS report Standard NBS WGS report
Family history Optional: Family history Plus:
indication- indication-
based analysis based analysis
N 1 . 1

Results disclosure with genetic counselor and study physician including
physical examination; consultation note and testing reports placed in
medical record and sent to care providers; postdisclosure outcomes
collected from parents and providers

3- and 10-month follow-up

i ¢ v 4

Medical record review
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Healthy and sick
infants

Randomized to
genomic seq

Optional indication
based analysis if
genome seq

Parent and
physician follow-
up surveys
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* Findings to date




Replicate or Augment Newborn Screening

For disorders currently screened for in newborns,
how can genomic sequencing replicate or
augment known newborn screening results?

* Exome sequencing currently cannot replicate
known newborn screening results — of 182 exomes,
12.3% FN

* Exome sequencing useful to augment newborn
screening — can identify gene

Science 28 Oct 2016:
Vol. 354, Issue 6311, pp. 398-399



Knowledge on Conditions Not Screened

What knowledge about conditions not currently
screened for in newborns could genomic
sequencing of newborns provide?

* Develop electronic Decision Aid for parents informed
decision-making and evaluating outcome
e All — childhood onset medically actionable conditions

e Randomized — childhood onset not medically actionable;
adult onset medically actionable; and/or carrier status

Lewis et al. Pediatrics
January 2016, VOLUME 137 / ISSUE Supplement 1



Clinical Care of Newborns

What additional clinical information could be

learned from genomic sequencing relevant to the
clinical care of newborns?

* NICU sequencing leads to diagnoses and changes in
clinical management
e 20 out of 35 (57%) infants diagnosed

e 13 out of 20 (65%) diagnoses impacted acute clinical
management such as: change in medication, palliative
care, or reproductive genetic counselling

Willig et al. The Lancet Respiratory Medicine
Volume 3, Issue 5, May 2015, Pages 377-387



Unanticipated Findings

Enrollment and understanding reasons for decline

 Much lower than anticipated based on survey data —
46% reported “very”, or “extremely” interested in
newborn genomic testing

* At first only 7% enrollment — 24 of 345 sick NICU
infants, and 138 of 2062 healthy babies
o Noted logistical concerns on 15t approach

o After GC meeting privacy, unclear results, and insurance
discrimination concerns noted

Science 28 Oct 2016:
Vol. 354, Issue 6311, pp. 398-399 http://www.genomes2people.org/babysegproject/



http://www.genomes2people.org/babyseqproject/

Network-wide Working + Writing Groups

NBSTRN NBSTRN provides coordinating
Newborn Screening center services to NSIGHT

Translational Research

MNetwork

* Working Groups: Common Data Elements and ELSI

 Writing Groups:
o Enrollment

o NSIGHT FDA Investigational Device
Exemption Investigator Experience

o Variant Interpretation
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* Upcoming workshop




Planning New Joint Workshop

With success of NSIGHT, NHGRI and NICHD
exploring opportunities for further
collaborations

* Anticipated workshop &
Spring 2018 P

* Evaluate gaps and
emerging
opportunities

Nick Youngson


http://nyphotographic.com/
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