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aenomics: curren
experiences shared

What went well?
Being offered the testing

with ELAC

arching for other options

Good explanations at the start of the process
Provides hope for the future individually and for the wider

. Solution focused way of se

community

What could be even better if?

. Plain English information

. Timely and accurate information sharing between shared

care services

. Always having an in person meeting about results

Things you can do...
Stay mindful that the proc
Share parent focused reso
or inform

ess is overwhelming for parents
urces that can explain, reassure

Provide emotional support services from the start, when

the results are shared and
members are tested tooO
It takes a long time — stay |

especially when family

n touch when there is nothing

to update on to prevent people thinking their results have

been forgotten

Tsodicentric M chromosome

Wosaicism

Cytogenic assessment

Fluorescence v situ
hybridisatiov



Genomics Workshop

Dr Amy McTague, Consultant Paediatric Neurologist
Dr Alasdair Parker, Consultant Paediatric Neurologist

Dr Bina Mukhtyar, Consultant Paediatrician



What is our experience ?

* |s it easily accessible?
* Is it labour light or intensive?
* Who is doing what?

* Yield



Why do it?

 Single gene testing being phased out
e.g. In EoE to sequence SCN1a urgently - done via trio WGS

Yield in probable genomic cases

—  Up to 50% of trio WGS in <1yr identifies a disease causing
variant

- 16% yield in Doose onset 2-5 yrs
- 2% vyield in IME



Advantages of timely genetic diagnosis
@ SCN1A- sodium channel blockers X

SCN2A- sodium channel blockers \/

Select appropriate treatment

fimd Genetic counselling

ﬁ Avoid unnecessary tests

o ldentify developmental/
Precision medicine m cognitive vulnerability

Avoid ASMs that can
exacerbate the condition
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NICE- Epilepsies in CYP and adults (NG217)-2022

1.4.4 Consider whole-genome sequencing for people with epilepsy of unknown cause
who:

e were aged under 2 years when epilepsy started or

e have clinical features suggestive of a specific genetic epilepsy syndrome (for example,
Dravet syndrome) or

e have additional clinical features such as:
— alearning disability
— autism spectrum disorder
— astructural abnormality (for example, dysmorphism or congenital malformation)

— unexplained cognitive or memory decline.

See also the eligibility criteria that accompany the NHS National Genomic Test
Directory.

1.4.5 Consider whole-genome sequencing for people with epilepsy of unknown cause
who were aged between 2 and 3 years when epilepsy started, if clinically agreed
by a specialist multidisciplinary team.



WGS test arranging as a DGH Paediatrician on EoE

CYP with epilepsy seen in outpatients suitable for CYP with active seizures as
WGS (see NICE guidelines) inpatient suitable for WGS

Discussion with:
Consultant Paediatric Meurologist and

Consultant Geneticist

Routine Testing Urgent testing-arrange
consenting/phlebotomy as inpatient-

arrange urgent trio-WGS via East
genomics, or urgent trio-WGS via R14

\

Hand a WGS leaflet to family: https://www.england nhs.uk/wp-content/uploads/2021,/07 /genome-
sequencing-rare-disease-patient-information. pdf

Arrange remote video clinic appointment with both parents and CYP




Remote/Virtual video discussion

* Discussion on purpose of testing and possible implications of results

i Record Of DISCUSSIOn form https://www.england.nhs.uk/wp-content/uploads/2021/09/nhs-genomic-medicine-service-record-of-

discussion-form.pdf

» Share Teams screen to go through above form and obtain consent
» Complete 3xRoD forms- One for child and one for each parent

i G M S teSt O rd e r fO rm https://www.england.nhs.uk/wp-content/uploads/2021/09/gms-test-order-form-rare-disease-v1.4-FINAL.pdf

» Advise parents to book an appointment with hospital phlebotomist or GP surgery and arrange for blood
samples to be taken, sent to Cambridge genetics lab together with the 3x GMS test order forms

e After clinic:

a) Send completed RoD forms via email to: emee.gh@nhs.net

b) Template clinic letter to GP and copy parents/other professionals https://mnuhnonwich-

my.sharepoint.com/personal/bina_mukhtyar nnuh nhs uk/Documents/Template%20clinic%20letter%20for%20WGS%20consenting.docx



https://www.england.nhs.uk/wp-content/uploads/2021/09/nhs-genomic-medicine-service-record-of-discussion-form.pdf
https://www.england.nhs.uk/wp-content/uploads/2021/09/nhs-genomic-medicine-service-record-of-discussion-form.pdf
https://www.england.nhs.uk/wp-content/uploads/2021/09/gms-test-order-form-rare-disease-v1.4-FINAL.pdf
mailto:emee.glh@nhs.net
https://nnuhnorwich-my.sharepoint.com/personal/bina_mukhtyar_nnuh_nhs_uk/Documents/Template clinic letter for WGS consenting.docx
https://nnuhnorwich-my.sharepoint.com/personal/bina_mukhtyar_nnuh_nhs_uk/Documents/Template clinic letter for WGS consenting.docx

Tertiary role

* Liaison with secondary team prior to initiating testing

* Ensuring adequate training locally so that all consent is informed
* Close working with regional GLH to optimize pathway

* Review of all cases where trio WGS is warranted — but when?

* Liaison for all cases, negative or positive with clinical genetics
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Recruitment 12 months 2.5 years

Genome

sequencing

Phenotyping I N NOVELTY/USPs:

Dev assessments * Prospective
I N o Large

e Multi-centre

Rapid 21 day WGS * WGS rather than panel

I (+ongoing analysis * Deep phenotyping

in negative

patients) * Developmental assessments
Phenotyping with Phenotyping with Phenotyping with

I REDCap tool REDCap tool REDCap tool
C-GUIDE (-GUIDE (-GUIDE

GMF(S GMFCS GMFCS
PedsOL PedsQL PedsQL
(BCL

| PSI4 parental stress | PSIL parental stress | PSI4 parental stress

| Bayley &, Vineland I Bayley 4, Vineland | Bayley &, Vineland



Evaluation of the feasibility, diagnostic yield, and clinical

utility of rapid genome sequencing in infantile epilepsy

(Gene-STEPS): an international, multicentre, pilot cohort

study

Alissa M D'Gama, Sarah Mulhern, Beth R Sheidley, Fadil Boodhoo, Sarah Buts, Natalie ] Chandler, Joanna Cobb, Meredith Curtis,
Edward ] Higginbotham, Jonathon Holland, Tayyaba Khan, Julia Koh, Nicole S Y Liang, Lyndsey McRae, Sarah E Nesbitt, Brandon T Oby,

Ben Paternoster, Alistair Patton, Graham Rose, Elizabeth Scotchman, Rozalia Valentine, Kimberly N Wiltrout, Gene-STEPS Study Group*, IPCHiP
Executive Committee*, Robin Z Hayeems, Puneet Jain, Sebastian Lunke, Christian R Marshall, Shira Rockowitz, Neil ] Sebire, Zornitza Stark,
Susan M White, Lyn S Chitty, ] Helen Cross, Ingrid E Scheffer, Vann Chaut, Gregory Costaint, Annapurna Podurit, Katherine B Howellt, Amy McTaguet

@ Infant develops seizures

Median age at seizure onset:
128 days

Median time from seizure onset R
to GS result: 37 days N .
Median time from seizure onset

Median age at GS result: 172 days/' \0 site presentation: 7 days
Rapid GS performed L\
@ at clinically accredited N [ Il T
laboratory and results ¢ & ="AL
(GURY o
g

returned to family Gene-STEPS St

Infant presents to
study site and is
diagnosed with new
onset epilepsy

Rapid GS
Median time from sample collection Median time from site presentation
to GS result: 20 days Workflow to study enroliment: 3 days

@ Blood samples —E’ @ Parents consent to
—_— study and rapid GS
collected from infant 4 . = 5 y P

and available \ =0

biological parents K\_’/

Median time from study enrollment
to sample collection: 0 days

Study turnaround time for rapid GS (median time from study
enrollment to return of rapid GS result): 21 days

= Diagnostic Yield: 43% after initial rapid analysis
Genetic Landscape: 34 genes/genomic regions
implicated
= Genetic diagnosis missed by standard of care
testing in 15 cases

I Self-limited neonatal epilepsy
[ Self-limited infantile epilepsy

I Self-limited familial neonatal-infantile epilepsy EH Dravet syndrome

A1A

day

DEPDCS

KCNQ2

[ Early infantile DEE

[ Non-specific DEE

[ Infantile epileptic spasms syndrome [ Other focal epilepsy

First Second Third  Fourth

week  week

week  week

[ Other syndrome

T
KCNJ6 .
-~
E~ - = =
- -
. PTEN 1952‘3‘:; .DYNCIHI SETDS . RRAS2

Second  Third Fourth  Fifth  Sixth Seventh Eighth Ninth Tenth Eleventh Twelfth
month month month month month month month month month month month

Age at seizure onset



Infants with diagnostic results: ALMOST ALL with short-term clinical utility

Inform Inform Potential
goals of genetic precision
care counseling therapy

Any Influence New Avoid Inform

utility treatment  workup workup prognosis

Total (n=43) 42 (98%) 24 (56%) 28 (65%) 8(19%)  37(86%) 2 (5%) 12 (28%) 21 (49%)

* All families received genetic counselling with return of results

Initial short-read clinical GS result

Negative VUS Positive

Secondary and incidental findings
Polygenic scores
Pharmacogenetic diplotypes
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