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Objectives for the day

* Raise awareness of the key drivers and strategies in genomics
and personalised medicine, and how these will impact on patient
care.

« Raise the profile of the HEE Genomics Education Programme
(GEP) and its work in this critical area of healthcare.

 Mobilise local HEE teams and key partners to champion the
agenda and provide advice and guidance on solutions and any
follow-up actions needed including any local investment decisions.

» Plan for the sustainability and legacy of the GEP moving forward

@Genomicsedu #genomes100k www.genomicseducation.hee.nhs.uk
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Setting the context

The NHS England 2016 ‘Improving Outcomes through
Personalised Medicine’ strategy document states that:

“Britain has the opportunity to be at the forefront of this new
era of medicine, delivering 21st century healthcare. As the
single biggest integrated healthcare system, combined with
our world leading science base and global reputation for
Innovation, we have the opportunity and capabillity to
transform the way we deliver healthcare to secure benefits
for our patients, our society and our economy.”

@Genomicsedu #genomes100k www.genomicseducation.hee.nhs.uk
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Mandate Deliverables 2017-18

Objective 4: Prevent ill health and support people to live healthier lives

HEE will contribute to realising the potential of research and innovation in healthcare and
demonstrate commitment to the UK Life Sciences growth agenda, for example by
continued education and training developments for the scientific workforce and more
broadly in genomics, bioinformatics and the use of data across all levels of the workforce.

Overall 2020 goals:
« Embed genomics education at all levels of the current and future workforce.

2017-18 deliverables:

« As a key partner of the 100,000 Genomes Project, deliver the final year of the £20m
Genomics Education Programme and plan for the transition to business as usual;

« Lead workforce transformation resulting from genomic medicine ensuring alignment to
Genetic Laboratory re-procurement, STPs and Local Workforce Advisory Boards and
the new Life Sciences Strategy;

« Secure sustainable funding for the HEE Master’s in Genomic Medicine beyond Apr ‘18

@Genomicsedu #genomes100k www.genomicseducation.hee.nhs.uk
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When genomics provides answers
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Patient stories:
when whole genome sequencing

\ provides answers i
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https://youtu.be/agE5SqgzWXOs
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@Genomicsedu #genomes100k www.genomicseducation.hee.nhs.uk
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Genomics in action: sequencing the TB bacterium
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NEWS

British scientists claim major
advance in TB treatment

24 March 2017 Last updated at 05:31 GMT

A team of British scientists have made a major breakthrough in the
treatment and diagnosis of tuberculosis

Researchers in Birmingham and Oxford have been able to use
genome sequencing to isolate different strains of the disease,
which means patients who might have waited months to get the
right drugs can now be diagnosed in little more than a week.

Public Health England says it’s the first time the technique has on
been used on this scale anywhere in the world.

From March 2017, whole
genome sequencing is being
used in England to identify
different strains of the TB
bacterium. This is the first
time that WGS has been used
as a diagnostic solution for
managing a disease on this
scale anywhere in the world.

Previously it took up to 1
month to diagnose and
confirm treatment choices.
This can now be done in just
over a week, slowing the
spread of disease.

—

@Genomicsedu #genomes100k

www.genomicseducation.hee.nhs.uk
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The role of HEE

“Health Education England (HEE) exists for one reason
only: to support the delivery of excellent healthcare
and health improvement to the patients and public of
England by ensuring that the workforce of today and
tomorrow has the right numbers, skills, values and
behaviours, at the right time and in the right place.”

www.genomicseducation.hee.nhs.uk

@Genomicsedu #genomes100k



DA NHS
Genomics Education Health Education England
Programme

GEP key achievements to date

All 550 Master’s commissions achieved ahead of time

I 50,373 CPD sessions* to date, on track to exceed 2018 target of 52,000

*formal, online or face-to-face education or training; informal self-directed learning / professional activity

First HSST cohort of bioinformaticians in training and first
round of registration achieved with HCPC through @

equivalence, professionalising the role

Launched first MOOC on whole genome sequencing on the FutureLearn R

STP in Genomic Counselling approved by
HCPC with full recruitment to first cohort
platform, achieving more than 12,000 learner registrations

NHS GMC education and training leads
activity and collaboration across England :

~
- Shortlisted for awards by Nursing Times (funded training
programme) and comms2point0 (social media campaign) ' ‘

@Genomicsedu #genomes100k www.genomicseducation.hee.nhs.uk
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How does this relate to genomics?

Build a workforce that is:
» Better educated and more competent — both specialist and wider.

« Has the skills to deliver a genomics service across the NHS e.g.
bioinformatics, genomic counselling.

« Can deliver the vision to be world leaders.
Call to action:

» Define what the current specialist workforce looks like and what it
needs to look like in the future.

« Attract and recruit the right people to key training programmes.
* Ensure enough training posts exist in the right areas.
« Ultilise alternative roles to deliver genomic services.

« Have conversations with the STPs and LWABSs to encourage
genomics workforce development.

@Genomicsedu #genomes100k www.genomicseducation.hee.nhs.uk



IRIDNIDAIDL NHS

Genomics Education Health Education England
Programme

How Is genomic medicine changing service
models?

Professor Sue Hill, Chief Scientific Officer for
England, SRO for Genomics, NHS England
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How Is genomic medicine
changing service models?

Professor Sue Hill @CSOSue
Chief Scientific Officer for England
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“Genomics is probably the
biggest breakthrough in the
last 50 years.

“For many years, it’s been
talked about that medicine is
going to be personalized.
We’'re finally starting to get
there.”

Dr Eric Topol
Leading researcher in US Precision Medicine Institute
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Importance of technological advance england
In Improving outcomes & sustainability

Health &
Wellbeing

Step
change in
prevention

Finance &
efficiency

The Five Year Forward View — the
strategic framework for the future of the
NHS — recognises the importance of
disruptive technologies such as
genomics, in meeting the 3 gaps and
prevention challenge required for future
NHS sustainability

“The NHS needs to adapt to take advantage of the
opportunities that science& technology offer patients,
carers & those who serve them”

The ‘Next Steps’ document on the delivery
of the 5YFV recognises the importance of
genomics to the future of the NHS, building
from the current base to establish a national
Genomic Medicine Service for England
with supporting infrastructure.

‘Next Steps’ identifies that this will support the delivery
of significant NHS initiatives such as the Cancer
Implementation Plan, the Rare Disease Strategy and
earlier diagnosis across clinical priority areas.
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Expos

Social graph

Biosensors
Imaging

Profound scientific & technological innovation influencing NHS transformation
and effectiveness; a major step change in the pathway to personalised care
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DNA base pairs

Huge possibilities from a step change £ngiand

In diagnostics & informatics

Genetic testing data Computing power

1E+10 — 120
Existing N
1E+09 testing - !

Gene Panels |

<10m bases |
US4Ul  Subset of exons |

1E+07 Whole
Genome
Sequencing
1E+06 [WGS]

3.3bn bases
1E+05 All coding
sequences and
intergenic DNA

1E+04

Increase in current technological ability

Diagnostic yield Years into the future

Epe : - " Functional Genomics: - -
_Ex:stmg genetic testing Established diagnostic Near-patient testing
UKGTN: 562 tests recommended, 95NGS techniaues can monitor for maximum impact
with 231 sub-panels; 4800 genes can now q POCT developments providing

s metabolites, proteins & other . g .
be tested from clinical exome L biomarkers across FG pathway real-time clinical opportunity




Genomics: cornerstone of future NHS

J

. . England
science & model for transformation
100,000 Genomes Project takes (" 4 )
patients from routine care, treated New Leading to new
through routine channels colboratie oo LSRR 5 reaments,
Participants consent to additional ®pathogenic. fovest
findings, sharing of genomic data - variants .

for research and of longitudinal
record

Moving from proof of concept to

implementation in 3 years and Stmuiating & élr?g’rggg Integrating
: : and advancing — advance
a".gn.eq to two major.syStem life sciences the major genomics into

strategy and Cancer TF

A model for transformational
change in the NHS as well as
delivering science and partnerships

4 ) Increasing public )

le[h industry . . Raising understanding & Building in
Will be key part of UK life sciences awarenesst&f support knot\évledgg,
IndUStry Strategy Sgg%%%g]r?gm?c apprggchv(\g%o core
data care of the future
- V), \_ J




A new Infrastructure setting out genomic
medicine service models for the future

Nationwide network of 13 NHS Genomic Medicine Centres (GMCs) for
populations of ~3- Smillion with multiple local hospital trusts (~80-100 )

Operating models driven by focus on
innovation to establish and develop
genomic medicine service model.:

— New models for consent

— Standardisation & transformation of
care models

— Involvement of multiple clinical
specialities
— New sample handling & processing
in cancer for FF tissue

— Data collation & handling ( new data
hubs)

— Genomic MDTs for RD and Cancer
— Partnership and network working

— Clinical Leadership for change

— Patient and public involvement

— Aligned with HEE Genomics education
and training initiatives

# Lead organisation
© HEEGEP HEI x10

Morth East and North
Cumibria NHS GMC

Greater Manchester

MHS GMC Yorkshire and

Hurmber NHS GMC

East of England
North West Coast NHS GMC

NHS GMC

West Midlands
MHS GMC

Oford MHS GMC

West of England
MNHS GMC

MNarth Thames
NHS GMC

Wiessex
MHE GMIC
Scuth London
NH3 GMC

South West NH5 GMC

West London
MNHS GMC

NHS

England

GENOMIC MEDICINE
- CORE PATHWAY

|dentification of
suitable patients
from routine care

Involvement of patients

in ethics, data
& consent issues

v

Supply of high-quality
processed samples

v

Collection of linked
phenotypic
and clinical data

v
Validation of
WGS findings
and feedback
to patients

\/
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Pathology for sequencing: a complex England

transformation of surgical pathways & practice

The most important change in established practice for genomic medicine
Is in the handling of solid tissue samples for DNA sequencing

Tumour samples are traditionally
preserved in formalin then fixed in
paraffin (FFPE) to preserve
cellular architecture for diagnosis
under the microscope

DNA extracted from samples treated like this is
damaged and broken

KEY CHANGES

* Move away from formalin
fixation to obtain the
best possible tissue for
genomic analysis

* Formalin free theatres
» Use of refrigeration to

Use part of the sample for FFPE preserve tissue rather
(: and histology than formalin
Freeze part of the sample for genetic ~ * Use of vacuum packing
tests « Use “DNA friendly”
« Need to make sure the sample fixatives (e.g. PAXgene
contains mainly tumour cells tissue)

This new pathway requires very significant changes in sample handling and
cellularity assessments, affecting surgeons, interventional radiologists, pathologists
and oncoloaists
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Opening up a new range of England
biomarkers and diagnostics

Functional Genomic Pathway

DNA information alone does not provide
the full picture — the translation of genes ok transcriptome Sequencing SegCRG

Methylation
into the proteins & metabolites of the body ~ [E n y
shapes outcomes Proteomlcs

These translation steps are the functional p
genomic pathway — the Project is ”°‘°b°'°'“'“ 4 )
collecting multiomic samples with the
possibility of simpler biomarker tests to
identify particular genetic changes

The new technology of ctDNA (circulating
tumour DNA) opens up the possibility of
using blood samples for the genetic
analysis of cancer, rather than invasive
biopsies

L|podom|cs
Lipoprotein Proteomics: '




Genomics England: building Eraiond

future research Into current care

m Clinical Genome Interpretation Services
- Service Companies

J

England |\\"P°"

NHSI G .
Firewall | enomics
Registry ~————>| Biobank sample [ =  England
(PHE) ) [ Clinical
I | Interpretation
HES Phenotype I | Partnership
(HSCIC) > >equencing I (GeCIP)
DNA ('”“m'”a BAM/VCF 1
Other NHS v I
Clinical Data g i
S 1
a GeCIP/GENE <ﬂ—£
NHS Genome_ § 3 Embassies Q
Medicine & Genomics ==, | i
Centres ~ s==Z= Data Centre I
I GENE
o o) o — ] Consortium
= o = Clinical I
a = 2 Interpretation || |
I
I
i
1
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The scale of the England

100,000 Genomes Project

® , e . O e 70,000 patients and family
ﬁ - members

100,000 genomes

110001010101001010100101010000101
110110111010101010001011101000101 21 petabytes of data.
110101010001001101010001010100010 3 B petabyte of music would take 2,000
001001001110010001000010101010100

100111101100101010110101111001101 years to play on an MP3 player.

n n n n n n ﬁ n ° 13 Genomic Medicine Centres, and
85 NHS Trusts within them are

n ° n n ° ° n ﬁ ﬁ involved in recruiting participants

o SN . ‘h Q 1,500 nHs staff

,.
(doctors, nurses, pathologists,

ﬂ"! - ﬂ"! “"! laboratory staff, genetic counsellors)

| N X NN 2,500 researchers and trainees
X X XX from around the world



Already changing lives: Rare Disease WLH

England
GEORGIA |
el | Multiple _problems; _ Newly recognised End of ‘diagnostic
_ >5 hospital spec services disease gene found odyssey’
2 Genetic Centres (KDM5B) Informs parent’s

No cause identified despite

: : reproductive choice
extensive testing

(low future risk)

Now aged 4

JESSICA
Difficult to treat epilepsy Defect identified in End of ‘diagnostic
Developmental Delay GLUT1 gene odyssey

Epilepsy improved
through special diet
reproductive choice

No cause identified by
standard tests

Now aged 4 (low future risk)
INFANT P Sa"l“fe ,t]f? tgr,“’e Defect identified in Sibling also
. nclassitead immune TCN2 gene — affected — condition
deficiency . i
_ . | transcobalamin can be treated with
A Recruited with consaguinous deficienc Vit B12
parents y Sibling responding
‘, Died age 5 months well

Mother pregnant



Supplementary analysis

Cancer: a new world of opportunity

NHS

England

« Cancer is an important disease to the NHS — with >350,000 new cases a year
& >160,000 deaths. Expected to rise >1.6x by 2030

« All canceris a lesion of the genome.

» Detailed analysis of WGS can inform personalisation across each of the four
arms of cancer care: surgery, radiotherapy, drugs & interventional radiology

Structural variants Mutational signatures

Immune activating
anti-CTLA4 mAb

Enabling Telomerase
replicative Inhibitors
immortality

Selective anti-

Mutational density ~ ) — | EGFR Cyclin-dependent
Coverage and Copy nu mber \ inhibitors kinase inhibitors
— " X (4
Llf’ ,- \ Sustaining Evading
" 4 Aerobic glycolysis proliferative growth
1 II | |1 Y " =7 ] e inhibitors signaling Suppressors
1y | il
' I Deregulating Avoiding
\\ ‘ | cellular immune
% \ ‘ /f rge! destruction
\‘ \\ J - Q 7 . Resisting
\Q "“%* //»/ Proapoptotic T
\&: o :,':".—./'; BH3 mimetics ——
— Signature 1
. i'; . . . JSamr o Sgaetuce 1 aes been bound in ol o =
l Genome Tumor-
instability & promoting
mutation inflammation
PARP /
Mutation context ol
inhibitors

. Hypermutation rain plots

I
| T uI. - | PR e R e T T e e i

Henderson
Oxford NHS GMC

1

a

inflammatory drugs

Inhibitors of
VEGF signaling

Inhibitors of
HGF/c-Met

Hanahan et al,

Cell Volume 144, Mar 2011



Establishing a World Leading Infrastructure ppg

for genomic medicine England
PharmaBlotechand " 2500 Researchers
: Diagnostic Companies § i providing Insights and :
: investing in the UK Discoveries ]

i i T

N A

. National elements

= =
£ Whole National National =
o : . at'°"? National S
> National Genome Genomic Genomic Knowled c
o Biorepository Sequencing integrated Interpretation ncéwe ge g
o Provider Database Pipeline ase =
= |
=

= - J 3
o =
= Network of 13 NHS Genomic Medicine Centres e
< serving ~3-5m population, inc data hubs S
= 13 Lead organisations & 75 local NHS trust delivery partners =
© [ O
= Multiple hospital sites and outreach locations =
o o
L : : : : >
= NHS molecular diagnostic and genomic laboratories o™
=)

5

Access through a range of specialties & services ~ ,



Laying the foundations for the future of care E!l;lﬁd
nglan

( Offering precision
diagnosis & treatment
options

Utilise levers & W Increased (
incentives in system diagnostic
repertoire

New datasets provide richer description
of disease , RD Diagnostic yield up to
~25%, Cancer patients eligible for more

Re-aligning clinical trials

incentives for Better
commiss’ng — characterisation of
driven by patients

Patient partnership
& workforce
development, new
ways of working

1 science, research

New partnerships-
patients, industry,
academia,

Personalisation of
treatment options

Informing surgical &
,radiotherapy approach &
pharmacogenomic profiling

L

Informing. predictive
approaches & tailored-
case finding

o , New models of Informing primary
_ Driving rapid care at disease & secondary
innovation & adoption boundaries prevention

Role of
multi-omics

Linking ‘big’ data
Drawing together
existing clinical systems

Potential for biomarkers
& simple tests

)
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Where iIs this taking healthcare?

The future direction for healthcare systems is clear — with, at one end,
a focus on improvements to population health and, at the other,
Increasing personalisation of care and management approaches

» Tackling the limits of

FUTURE FOCUS
« A step change in ‘one size fits all’

prevention Population Personalised medicine & blockbuster
» Earlier diagnosis of Health (0%:14- drugs

disease | » Medicines optimisation
» Enhanced screening » Managing adverse

and prediction drug reactions

* Influencing lifestyle - |dentification of new
choices targets and treatment
approaches

* Improving outcomes




Personalised medicine — moving

NHS

England

from volume to value-driven healthcare

Volume driven
Healthcare

R

Challenges ahead

Value driven
HC (= PM)

Sequencingis now
cheap and a routine
Sequencing an entire genome took
maore than 2 years in 2004 while

today @an entire genome is
sequencedin 1 day

Sequencing cost went from 20Mio%
to 1000% per genome
within the last 10 years.

Computing powerand
miniaturization enabled
rapid processing of billions of

nuclectide sequences.

)

The publicis readyfora

healthcare revolution

Global Programs are successfully
enrolling volunteers for the

greater good of science, to help others

with rare diseases & live a healthier Iife.

Treatment decision _

Patient/ Volunteer

Precision Medicine
is becoming reality

@

0000 O

Mo patientis like the other,
however diseased commaonly get
treated with one and the same drug

Maximize Treatment efficiency and
minimize side effects.

Use a persons genetic blue print
to help another.

Understand variances in response
to therapy

Better understanding of the
underlying disease patterns

Cost reduction through more
efficient treatment options — earhy
disease detection and prevention.

Fabian Kurth and Matthias Deissinger - Bristol-Myers Squibb



Altering the focus of intervention England

across the care continuum

Treatment

initiation ~ Late
i A . side-effects
Asymptomatic 4 cute Disease
- Disease Isease response Chronic .
Dlsease Symptomatic diagnosed Hospital disease Disease Stage
ree Disease Hospital discharge relapse
admission Recovery Dla’[h

v v
HEALTH — ILLNESS

| ]
A A - |
Disease P:\]/")'efmfar \ Monitoring Genomic
Screening enotyping .
Treatment benefit / SerV|CeS

Prediction & response 1
Prevention Early Diagnosis Prognosis P can dehver

Prompt and precise diagnosis delivers the ‘Holy Grail’ of health systems
— a shift towards maintaining health and preventing disease




The NHS framework for personalisation

Clinical Change &

Technology, Innovation Operating Model

& Knowledge Base Genomic medicine

embedded as part of
routine care — where
appropriate
Genomic medicine *Better
prediction

embedded within specific

and
100,000\ P2thways prevention
Genomic Gg:‘o‘j?g::‘is Data analytics and bioinformatics .Zfr?]'jzase
.med'c'.’;? -use of WGS, Other diagnostics precise
In specll IC panels & . — diagnosis
examples | ¢\ nctional Phenotypic characterisation - More targeted
enomics for : . and .
2012 '?'are disease Patient generated data & self-reporting personalised
& cancer , Interventions
* A more
2013-18 pallrticcipatory
role 1or
2018 - patients
2020

http://bit.ly/PMvision

Policy Infrastructure
& System Alignment -informatics & commissioning



Delivering patient, population &

system benefits

Intelligent treatment
pathways informed
by personalised
assessment of
clinical effectiveness
and adverse
drug reactions

Improved
population
health

Improved efficiency
and sustainability of
service delivery

Diagnosis based on
underlying cause and
incidental findings

- rather than just
grouped symptoms

Cutting edge
research and
applied science

NHS

England
Disease detected
2-8 years before T
onset and symptoms the ablllty to

become obvious

improve quality
L and outcomes )
the ability to
address
inequalities

\ )

~ ™

the ability to drive
value based

healthcare
\_ y,

S9W0231N0 |ea1ulpd
panoaduw

Identification
of predisposition
markers or underlying
processes to predict
future disease

underpinned by an evolving infrastructure



Early opportunities for personalised

NHS

England

medicine underpinned by genomics

Where
significant
variation in

patient response

evident

eg Diabetes

Where important
to support a
population-

based approach

eg FH

Where familial
links poorly
identified

Where adverse
drug reactions
significant
Eg Warfarin therapy

Where variation
in access exists

Where new
diagnostics
can be applied
eg Cancer

[ At home ] Spectrum of delivery across all the NHS [

Development of personalised

medicine is a multi-dimensional

activity:

 Evidence base for utility/cost
effectiveness

» Responsiveness & turnaround time for
results

 Evolution of Informatics and analytical
platforms

* Integrated genomic testing and other
functional diagnostics

« Whole pathway approach

» NHS England has established working
groups to establish genomic testing
strategy for rare/inherited diseases, some
common diseases and cancer

Specialist
Care




Surgical personalisation Eratind

In practice: colorectal cancer

Genomics has the potential to play a substantial role in the surgical
decision-making process through precise diagnosis and careful stratification of cases

. ) . Results of radical TME surgery
For example: Integrated analysis of gene expression profiles T1 and T2 rectal cancer

suggests 4 consensus molecular subtypes in Colorectal Cancer CRPERERERED LALRIRIREE RARRIREDRE PRRREREELY PARRERLALY |
(Colorectal Cancer Subtyping Consortium) '

Improved overall
P = survival & after relapse
%w ')M % B

High metastasis,
poor survival

:/sublyp;i‘1 ﬁst?« & .Ccm . CMSZ

XL ’" k.ﬂ?mv, 6;;52 Y

@ cus 1w/ L ”*" CMS3

~ . Sabiypez .

T pee® @2 - i i o

- ; P ﬁ X Unclassified * CMS1

...... I V“'_‘__,c'ms1 ﬂn»__!_,,c'uss =y

"""" \( Significantly reduced ] Careful stratification could justify a conservative ‘organ-
survival after relapse . . .

preserving’ approach (rather than radical surgery) with
Dienstmann R et al. ASCO Meeting Abstracts. 2014 much less morbidity & comparable oncological outcomes

Courtesy Dion Morton, UH Birmingham
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Data and its analysis becomes crucial england

The combination, management
and analysis of information is a
key part of the genomic
revolution

Informatics is becoming a
crucial new clinical profession —
v limited existing roles & posts
In the workforce

An increasing range of analysis
and clinical decision support
can be made by a variety of
artificial intelligence techniques
— but will require appropriately-
trained staff to ensure safety,
consistency and innovation in
these services

IDENTIFICATION OF SKIN CANCER
THROUGH INFORMATIC ANALYSIS

« Deep convolutional neural
networks (CNNSs)
« System trained with 129,450 skin
images on two key tests:
- keratinocyte cancers vs benign
keratosis (common cancer)
- Malignant melanomas versus
benign nevi (deadly cancer)
* Out—performed 21 Certified Grade

Dermatologists
Esteva et al Nature, Feb 2017



Rethinking the care pathway

for early-onset diabetes

( Basic details (eg BMI) )
& simple pathology
(eg HbA1lc)

o

( )

Probability calculation

. J

S

(" Urinary C-peptide )
creatinine ratio
testing/ Antibody
testing for pancreatic
autoimmunity

\_ (rulesoutTypel) )

<
]

DIAGNOSIS

KCNJ11 p.V59M

Permanent diabetes &
developmental delay

EIF2AK3 p.E371*> Wolcott Rallison
Syndrome
FOXP3 c.227delT
> IPEX syndrome
GATAG c.1448 Syndromic pancreatic
-1455del agenesis
STAT3 p.T716M Multi-organ

Genetic testing J

bI autoimmune disease

NHS

England

TREATMENT

@ ¢ Sulphonylurea
. L
therapy

¢ Liver Transplant

¢ Bone Marrow
Transplant

Insulin and
exocrine
supplements

b P

|
a $ ? STAT3 inhibitor
L\\ —

Combination of phenotypical characterisation (including established diagnostics)
with genomic testing identifies precise diagnosis and treatment options for conditions
that could be mistaken for being type | diabetes



New pathways & service models:

NHS

England

WM Familial Hyperchoesterolemia Service

Familial Hypercholesterolaemia: integrated
genetic screening and cascade testing

—

Patient identified with
cholesterol =9 Phase 1,
»7.5 Phase 2

to identify
secondary
causes

FH Murse screen ‘

+ve for
secondary
causes, seen by
GP, treat/refer /

Back to GP.

to CG181, refer
to local lipid
clinicif
required

Mutation -ve
Treat according

History and clinical
assessment:

Meet criteria for
FH*

utation o
Unknown

FH Mursereferral:
Data for PASS
software, consent
for genetictesting
+ sampling

Mutation +ve

Previous service lacks
co-ordination;

Care fragmented, no agreed
pathway, standards or protocols or
systematic cascade testing

22 West Midlands CCGs have
committed to commissioning the
regional service including funding
of nursing posts and genetic testing

Embedded in WM GMC

~

i FH not proven. Mew data

Patient
counselled

and re-analysisinthe
future may trigger re-
assignmentand indicate

cascade testing

FH proven. Initiate
cascade screening

process
(individuals may

live outside West

mMidlands)

Mew genetic FH patient. Referral to lead lipid clinic
for primary assessment. Discharged to general

practice with management review every 5 years

If mutation —we treat in accordance with

NICE guidelines (CVD Risk

Assessment and Reduction)

» MECC, lifestyle advice and refer to
relevant lifestyle services

 Offer referral to 100,000 genome

project

J




A new weapon in the battle Eraiond

against infection & resistance

« Genome sequencing &
analysis IS opening up a
new front in the battle
against infectious disease

» Tools such as Mykrobe
Predictor take sequence
data from samples of
MRSA or MDR-TB 2 —

« This provide a fast, accurate and precise diagnosis of the
resistance profile of an organism allowing effective
personalisation of antimicrobial approach.



Genomics and NHS

England
Medicines optimisation N

Patient response to a
' . .
o | o patient g particular pharmaceuhcall
Precise diagnosis leads to \&?‘o ) “Orne, can be predicted by genomic
precise treatment selection e B & phenotypic
and fewer non-responders characterisation

\_

J

Patient-centred
approach

NHS England working on
plans for mainstreaming
genomic testing & pharmaco
genomic profiling linked to
sharing
of patient record

~

Genomic screening can
identify potential adverse
drug reactions

J




Personalisation for patients:
transforming Warfarin management

600,000 Warfarin users in UK
Massive variability in individual response —

40x variability in dose

Major cause of adverse reactions
Established methodology — ‘trial and error’

via INR clinics

Have identified the genetics
that accounts for significant element

of variation in response

Research has established genotype
guiding protocols — allowing clinicians
to get to the right dose sooner,

with fewer adverse effects

Improves patient outcomes

and patient experience

NHS

England

Clinical and environmental factors

index

Enzyme Enzyme Other
inducer inhibitor interacting
interactions interactions medications

Comorbid Nutritional
conditions status

Adherence

Genetic factors

VKORC1
(25%)
CYP2C9
(15%)
CYPAF2
(1%)

TRENDS in Pharmacologicé!Sciences




NHS

England

A (near) future personalisation pathway:

Improving cardiovascular

care

Improves patient outcomes

Blood analysed (WGS) to determine & experience, while reducing
if patient at risk of CVD events pressure on acute Services

Biomarker and remote telemonitoring
determines when to intervene (reducing
hospital readmission)

Genomic and biomarker data used
to select most effective medication

Drug platform enables designer drugs
for personalised treatment

Urine/Biomarker monitoring is used
to check treatment efficacy,
modifying as required

Approach developed by Cardiovascular
Precision Medicine Initiative — a multi-partner
US project

Aim: emphasize predictive analytic
methodology to provide quality care, reduce
cost and provide cutting edge cardiovascular
technology to community of 3 million

StJoseph3rHoag Health

E YMIR
GENOMICS

P _ NZVOPYXIS
o " PHILIPS
r—y— siemark Healthcare
SioLY

LO*CENT



Transforming service: medicines £ngland

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

.

. 3
*

J Linked _
informatics
system

Prognostics

Patient Next-gen Clinical Prescribing H

|

|
I i Not

____________ Lo responding?

 Precise diagnosis — precise treatment selection
 (Greater multi-professional involvement in MDT

» Fewer non-responders/ADRs

* Role for community-based diagnostics/screening



Developing the Eraiond

NHS Genomic Medicine Service

UK Genomic knowledge WGS provider

database Clinical Interpretation Pipeline

]\ NHS " New networked genomic

Horizon-scanning & evidence Genomic laboratory infrastructure &
building Medicine evolved role of Genomic

Service Medicine Centres

Comprehensive genomic

Integrated data sharing testing strategy for NHS

Systems to ensure

platforn] + further informatics standardisation, equity of (starting with rare/inherited
improvements access & economies of scale disease & cancer)
May 15: Sep 16: el Lo
Personalised Improving Outcomes ggh%r;ﬁ%dl\}]%%!\émg
Medicine strategy through Personalised Service & National
approved Medicine framework

testing strategy



Alignment with research En!ggﬂ
supporting future care & innovation

Characterisation
& segmentation of disease
— targets discovery efforts,
builds in disease markers

Mining data for findings More translational research &

that boost understanding more candidate products (though
of real world response for smaller patient groups)

PERSONALISATION

Better tests for clinicians to check
patients for suitability . Better selection of
Patients will have more clinical trial subjects
confidence in fit of medicine. — quicker & more compelling

Patient benefits for adherence, results for safety & ViM
support & monitoring




NHS
Importance of cross-workforce England

engagement & development

Establishing widespread use of genomic medicine is a ‘hearts & minds’ activity requiring a step-change in
genomic knowledge needed across clinical professions - far beyond the highly specialised workforce.

The HEE Genomics Education
Programme is transforming knowledge
and understanding at all levels of the
NHS workforce — with a wide range of
resources developed

Still more work to be done on
embedding within prospective education
and training

The Masters in Genomic Medicine
delivered by 10 HEIs provides a
multiprofessional approach to
developing genomic knowledge —
supporting CPPD & revalidation

New research fellowships will
develop capacity and capability to
work on genomic data from 100,000
Genomes Project



NHS
. . England
Integration and collaboration e

Is everything...

Area of maximum
advance

Academia

Partnerships — across services,
specialisms, sectors and across the
world — maximise the opportunities
from discovery & innovation through
the mainstreaming of genomic
medicine

Eg GeCIP — brings 2400 researchers
from 300 institutions in 24 countries
into 39 domains across cancer,

rare disease and cross-cutting issues
to maximise learning from clinical
interpretation of WGS




The personalisation journey Fngland

over the next decade

oday:
‘One-size-fits-all
treatment based
on symptoms

I’

Services and
professions
organised
according to
organ/speciality

Limited use
of genomic
and molecular
markers

Diagnostic and
clinical data not
linked

Whole genome
sequencing for
specific conditions

Improved
diagnosis of

rare conditions
and better
understanding of
cancer

Comprehensive,
linked diagnostic
data coupled
with effective
informatics
analysis to give

a full picture of
patients

medicine'based
on underlying
cause and personal
response

Integrated clinical
services taking

a ‘'whole body’
approach

Tailored, optimised
and more effective
therapies for better
outcomes

New NHS
relationships with
academia, industry,
patients & patient
groups



NHS
Mainstreaming genomic medicine for England

personalisation: the UK’s ‘Moonshot Moment’

The New Frontier 1s here whether we seek it or not.

Beyond that frontier are uncharted areas of science
and space... unsolved problems....
unanswered questions... .y

It would be easier to
shrink from that new
frontier, to look to the safe
mediocrity of the past...

But | believe that the times
require imagination

and courage

and perseverance

John F Kennedy, 1960



AIDNIDAIDA] NHS

Genomics Education Health Education England
Programme

GEP: current and future

Dr Anneke Seller, Scientific Director,
HEE Genomics Education Programme




RADNIDIDN

Genomics Education
Programme

NHS

Health Education England

HEE Genomics Education Programme

« Established in 2014 with £20m Department of Health funding until
March 2018. HEE ‘BAU’ post 2018.

« Aims of GEP up to 2018:

& Support 100,000

Genomes Project

Genomics

\_

~

J

-

\_

Increase capacity
and capability

~

J

4 )

Embed genomic
medicine into
mainstream practise

\_ J

* GEP builds on work of NGEDC, founded following recommendations
in the 2003 White Paper: ‘Our Inheritance — Our Future’

- Strong links With the National School of Healthcare Science



AU
Genomics Education

NHS
Programme Health Education England
Assurance framework

Department of Health

Health Education England
Finance and

Genomics
: HEE board
performance Steering Group
0’. b‘ “0
'*.ﬁ“arter'y . HEE exec team ]
.| GEP programme |.«* hi-monthly
board
. GEP senior

GEP operations |[,«*" monthly weekly **.,

group

management
team
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Sfong?r;ri]c:n Eeducation Health Education England
Strategy and approach
« Key aims: g

— Comprehensive reach across 1.3M NHS staff

— Impact across whole education continuum for
prospective and current workforce, across all professions

— Remit ranging from awareness raising (e.g. genetics vs
genomics) to highly specialised (e.g. tumour assessment)

« Gap analysis to ensure we’re not duplicating efforts; and ---
Initiating joined-up activity between specialist groups and/ D
or establishing networks so we are not working in isolation. .

« Using up-to-date methods rooted in educational theory and practice
— evidence-based approach. And evaluating our impact.

—————
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HEE Genomics
Education Programme:
Progress to date
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Update: Resources to support 100kGP
100000 Genomes Projectpieliie ¥ Eigibiity Wiels: 55 sa-aiance qurtes aeross o medionl

< specialties to help clinicians identify eligible participants to join the
: 100,000 Genomes Project. 1,060+ downloads to date.

Consent & Ethics: Short online course designed for clinicians
< seeking participant consent to join the 100,000 Genomes Project.
: 2,200+ course completions to date.

Sample Sample Processing and DNA Extraction: Series of
collection & 5 instructional videos produced for staff in molecular genetics and
DNA extraction histopathology labs. 3,100+ views to date.

: Tumour Assessment Tool: Education and training modules for
Sequence annotation, X : healthcare scientists and histopathologists on accurately assessing

validation and *, i tumour samples for genomic sequencing. (DUE SUMMER 2017)
Interpretatlon --------------------------------------------------------------------------------------------------

Valldatlon of Results: Package of education designed for cllnlcal
< scientists who are verifying the pathogenic variations being returned by

Reporting of : the sequencing process. (DUE 2017/18)

findings lIllllllllIllIllllllllIllIllllllllIllIllIllllllllIllIllllllllIllIlllllllllllIIIIIIIIIIIIIIIIIIIIIID:
: Feedback of Results: Package of education aimed at clinicians

< who interpret the genomic results report, and identify elements that will
: inform the patient’s prognosis and treatment. (DUE AUTUMN 2017)
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Update: Professions and curricula

Level 4 Apprenticeships:
 Worked with NSHCS to develop 3 genomics modules

Scientist Training Programme:
« STPin Genomics:
— Established specialist outcome in genomic counselling
 First cohort of 15 trainees started in 2015 (GEP pump primed)
« Approved as accredited training programme by HCPC
— Facilitated development of specialist outcome in Molecular

Pathology (2018)
« Advised on new curricula development (e.g. Decontamination Science)

Higher Specialist Scientist Training:
* Led the development of HSST in Clinical Bioinformatics (Genomics)

— First cohort 6 trainees in 2015
— Facilitated registration of first clinical bioinformaticians onto HCPC register

SROG
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Genomics Education Health Education England
Programme

Update: Professions and curricula cont

Higher Specialist Scientist Training:

* Funded places on the HSST in Genetics, Molecular Pathology of
Acquired Disease, and Clinical Bioinformatics (Genomics)

Nursing and Midwifery workforce:

« Genomics present in curriculum framework for Nursing Associate role
Medical workforce:

* GEP invited to comment on RCGP curriculum as part of review process

High priorities:
» Accredited Scientific Practice (HCS workforce)
« Undergraduate nursing and medical curricula

« Engaging with relevant Royal Colleges to discuss postgraduate
medical and surgical curricula

SROG
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Update: Academic qualifications

Master’s in Genomic Medicine launched
In 2015 with funding for 550 MSc

and 1,000 CPPD places.
Additional 32 MSc places have been made ‘
available where demand is highest.

86% of all MSc places filled as of Mar 17.

33% of CPPD places filled as of Mar 17.

Marketing focus for 17/18 is PGCert and individual CPPD modules.
Five academic pilot programmes approved for 17/18.

Work commenced to analyse expertise that has developed through
the MSc in Genomic Medicine. This will identify geographical and
professional gaps that can be targeted by the programme.
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Update: Research and innovation

Post doctoral, doctoral and secondment research
fellowships launched, with £1.3 million funding

Aim to develop research capabilities in
genomics at all levels of NHS to enhance and
diffuse evidence-based genomics practice

(/
More than 60 applications (equivalent of £12m), F—-\ \
majority employed by NHS GMCs; high-quality
Representation from a range of health professions, including medical,

nursing and midwifery, allied health and healthcare management

Project topics include personalised healthcare, cancer, rare
diseases, infectious diseases, 100kGP data (clinical and social)

Awards to be announced w/c 191" June 2017
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Update: Workforce transformation

Funded 13 GMC training and education leads

Engaged with range of professional groups (eg nursing
and midwifery, biomedical scientists, primary care)

Launched NHS Faculty of Genomic Medicine: alumni and
experts to act as genomic champions within wider workforce,
with oversight from advisory group informing GEP strategy
and policy

Exploring patient pathways to identify NHS touchpoints (e.g.
familial hypercholesterolaemia)

Forming the HEE Training and Education Genomics England
Clinical Interpretation Partnership to facilitate rapid knowledge
transfer from 100,000 Genomes Project into training and education
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Genomics Education Health Education England
Programme

Update: Website and online learning

 GEP website now reaching 23,000+ visitors and
130,000+ page views per quarter.

« In addition to 100,000 GP resources, it features:
— Introductory online courses (eg Intro to Bioinformatics)

— Just-in-time resources (e.g. genetic conditions ( )
factsheets)

— Videos on genomics, rare disease, WGS
— Image library of educational infographics

— Genomics resources library
(curated links to relevant education)

« Another significant online achievement is our
FutureLearn MOOC (massive open online course) on

WGS. Total learner registrations 12,000+, with a third
run.of the course . scheduled. for.22" May 2017,




DADIDIDX NHS

Genomics Education Health Education England
Programme

Update: International collaborations

* We are actively exploring international education and research
partnerships with a number of genomics organisations across the
world, including:

4 Australia \( Canada YA USA N Europe A
(e.g. France, Germqny,
/\X,\ éUStra!iqn 9 Genome )NationaIHum.anG eeeee Netherlands’ EStoma)
¢ Genomies” || & Genome || B i O
- J VAN L J

« Separately, in line with UKTI strategy for NHS organisations, we are
putting together an international prospectus to potentially monetise
our educational resources and expertise for non-UK audiences
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Update: Impact and evaluation

« Measuring impact of each individual resource through to large-scale
projects investigating transformational change. Involves both:

Process evaluation
®» Looking at our approaches

' and seeing how they could
# '\ be improved, e.g.:

« Establishing the
Master’s programme in
Genomic Medicine

 Embedding education
and training leads within
a GMC

7\ Impact evaluation

%,

\ « Acquiring new knowledge and skills

Measuring the change that has
resulted from the programme, e.g.:

» Direct (or indirect) change on
professional practice

» Sphere of influence: impact at an
organisational level (all impacts
the patient experience)

« Considering where we’ve had
most impact, and the costs
associated with that
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HEE Genomics
Education Programme:
Forward look
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Forward look: Strategic context

v" HEE Mandate deliverables

2017-18 deliverables

As a key partner of the 100,000 Genomes Project, to deliver the
final year of the £20m Genomics Education Programme and plan
for transition to business as usual

Overall 2020 goals

Embed genomic education at all levels in the current and future
workforce

v" NHS Five-Year Forward View next steps : expand the NHS genomics
capability; by end of 2018/19 develop a genomic medicine service in
England underpinned by a consolidated lab infrastructure and
facilitated by informatics data and analytical platforms

v" NHSE strategy ‘Improving outcomes through Personalised Medicine’




DADIDDN NHS

Genomics Education Health Education England
Programme

Forward look: Future role & function

« To provide strategic oversight, policy development
and direction to support implementation of a safe
and high-quality genomic medicine service in
mainstream NHS through development of the
underpinning education and training for the
specialist and the wider workforce, including:
o new skills and new roles, e.g. bioinformatics, genetic counselling,
specialist nurses, molecular pathology
o workforce planning: right numbers, right place, right time

 To be a world leader in genomics education

« Maximise impact by working with all relevant stakeholders and other
HEE programmes of work ( e.g. Leadership, Informatics, and Research
and Innovation)



DADIDIDX NHS

Sreongor;nrinc:n Eeducation Health Education England
Forward look: Challenges ®

Competing priorities: Securing resources within HEE
Workforce planning: Who and how many do we need?

Professional curricula: Embedding genomic competences in all
undergraduate and postgraduate curricula

Genomic Medicine Master’s framework: Reaching mainstream NHS
professionals — future funding?

GMC T&E leads: How can we maintain funding for these posts?

Faculty of Genomic Medicine: Maintaining the multi-professional group of
alumni and stakeholders to act as advisers and champions

Responding to changes in training models: e.g. apprenticeships
Education resources: Keeping up-to-date; refreshing old and developing new
Evaluating the impact: Is our approach and strategy effective?

International activity: Collaboration and contribution to UKTI




DAY NHS

Genomics Education Health Education England
Programme

The GEP team

Sue Hill Nikki Latham Anneke Seller Max Foster Alison Pope
CSO SRO Scientific Director  Programme Director Operations Manager

SR s
Michelle Bishop Jonathan Bowlas David Callaghan Aine Kelly Amelia McPherson
Education Web & Multimedia Project Commissioning Davis Assistant
Development Lead Manager Manager Editor Project Manager Editor

Edward Miller Charlotte Murray Siobhan Simpson  Pauline Simpson
Education Engagement Education Project Szczepanik
Development Officer Development Manager Project Administrator
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Discussion and Feedback

N——

What are the key priorities to ensure we
deliver the workforce transformation required
In genomics?

Developing people
for health and

healthcare

www.hee.nhs.uk
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Responses

«  Embed genomics into mainstream activity
— Are LWABSs the right place? Making sure genomics is on the agenda.
— Who is taking responsibility for implementing innovation (genomics) in the NHS?

* Raising awareness of the Genomics Education Programme and its role and function within HEE —
so that staff know how to access education and training.

» Public and patients — need to address language barriers

«  Targeting primary care
— GPs knowing and understanding how to signpost and refer appropriately
— Referral practices — making sure defined pathways are in place

— Local clinical genomics champions - who can be contacted for advice and support by other
GPs

«  Encouraging and motivating an already stretched service
— Investing time and effort
— Use of case studies as a hook to demonstrate relevance
— Create a social movement with patients
— Making materials/education more readily available e.g. utilising HEE STAR
« The clinical workforce is already responsive to change — but they must be able to see the benefits.
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Responses

Ensuring students undertaking the MSc in Genomic Medicine are sharing practice in their locality
Data interpretation — having enough bioinformaticians

Having sufficient genetic counsellors

Releasing people from service to undertake education

Development of a repository of resources to ensure we’re not duplicating effort

Network of people who can provide face-to-face teaching (building on the Faculty of Genomic
Medicine)

Engagement with Royal Colleges — genomics present in curricula going forward
Genomics as part of mandatory training

Systematic approach — governance and structure for genomics across HEE both local and
national

Knowledge to frontline services — how applicable is genomics to the patient in front of them?

Patient safety — safeguarding families to ensure they are getting best genetic service throughout
mainstream medicine
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Discussion and Feedback

N——

« How do we engage with key partners to drive
workforce transformation in genomics?

 We need to systematically embed genomics into
pre and post-registration education and training?
Apart from engaging with the regulators and royal
colleges what are the local and national actions for
HEE?

Developing people
for health and

healthcare

www.hee.nhs.uk
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Responses

Engaging with key partners

— Focus message on prevention rather than cure
— Show benefits of genomics — return on investment
— Communities of practice can drive this forward

— Infographics are useful educational and communication tools — can convey complex
messages simply

— Produce a genomics elevator pitch

— Get together the 6 ALBs for a summit on genomics

— Clarity on how much genomics upskilling is needed for each clinical group

— Using apps and technology to support access to specific, relevant resources
— Define and understand key partners and educate them in genomics

— Financial incentives for stakeholders — funding, accreditation
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Responses

Apart from engaging with the regulators and royal colleges what are the local and national
actions for HEE?

— 100,000 Genomes Project on the NIHR portfolio — will encourage more to attending training
— Genomic champions in different Trusts — working in networks
— Ethics — robust training on this

— Is there enough support for patients when the results from the100,000 Genomes Project start
coming back?

— Not just the patient but the impact on family too




The Genomics
Education Programme

A funded NHS initiative that ensures healthcare
professionals have the genomics knowledge
they need for the future.

® & O

Training
existing and
future NHS
healthcare
professionals

=

Our educational resources

Master’s in Genomic Medicine

Multidisciplinary qualifications that
can be applied to research and
clinical practice.

: Short online courses
Supporting

and enhancing
the 100,000
Genomes
Project

Bringing
better care
and lasting
benefits to

patients

Engaging and interactive courses
that are tailored for professional
development.

Training tools

Digital training to directly support
the 100,000 Genomes Project.

Ve

P\ : ]

Genomics VS

Genetics : :

Multimedia

A collection of informative videos,
images and animations that assist
in genomics learning.

The study of an
organism'’s complete set
of genetic information.

IT1111
TLLLL

The study of heredity

The study of the
function and
composition of single
genes.

‘Genome’- the complete
genetic information of
an organism.

Events

Our team facilitates a series

of genomics workshops and events
that run alongside the education
programme.

i

‘Gene’- specific
sequence of DNA which
codes for a functional
molecule.

The genome includes
both genes and non-
coding DNA.

B

Genomics is for everybody

Highly specialised workforce
¢ Clinical and laboratory genetics
e Molecular pathology

e Molecular haematology

¢ Bioinformatics

Specialised clinical workforce
e Cancer surgery and medicine

e Cardiovascular, diabetes and
neurology specialist teams

Wider clinical workforce

General practice and other
healthcare professionals

Raising awareness

Managers, commissioners, patients
and public

Key partners v

o " [NHS INHS

oviletld ::;:;:ea]m England Health Education England
NHS Genomic

Medicine Centres GeCIP domains

DD ADAD] Find out more

Genomics Education Follow us on Twitter 3 d 2 h h }( Find us on‘Fa(ebook . m
Programme @genomicsedu www.genomicseducation.hee.nhs.u /genomicsedu Health Education England
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Genomics Education Programme Website

www.genomicseducation.hee.nhs.uk
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Genomics Education

Home News Online Courses Taught Courses Resources About Us

Genomics Education Programme

The programme has been set up to ensure staff in the health
and care system have the knowledge skills and experience to
keep this country a world leader in genomic and precision
medicine. Read more

Sign Up to Our Master's in Genomic Genomic Medicine

Whole Genome Medicine (Fully Professional

Sequencing Course Funded to NHS Development
Staff) Modules

5 Health Education England
rogramme

Latest News

A genomic tool for better
antenatal care

Written on Monday, 11 July
2016 10:29

French plans for a genomic
healthcare future

Written on Monday, 04 July
2016 10:41

4.50 from Paddington to
Genomics

Written on Monday, 27
June 2016 12:55

MSc in Genomic Medicine:
Faculty Symposium
Written on Tuesday, 21
June 2016 14:59

Genomics in the battle
against Zika virus
Written on Monday, 20
June 2016 11:23

And our social media...
www.facebook.com/genomicsedu

www.twitter.com/genomicsedu

Tweets Tweets & replies Media

View 4 new Tweets

Genomics Education mi !

" Interested in #genomics? We fund NHS

professionals for further study:

bit.ly/1Urj6gv
" FA

g

Contact us ...
genomicseducation@wm.hee.nhs.uk

—

@Genomicsedu

#genomes100k

www.genomicseducation.hee.nhs.uk
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After everything you have heard this morning describe in no more than 3
words how you're feeling about the future of Genomics in Healthcare?

Hopeful Confusion srucial

NEWporad|gr:| COhSlStent COmmS Dynamic
More HEEGMC collaboration

e "“"e“‘ - Patient benefit Re-inspired
Ftr:erg:sfe’c\imsu novate and transiat O |n[erested Raise research capacity
uture o ( : ool
EnthUSIGSth Enorm standardisation required Huge task

Greater awareness Awesome

Patients prioritised

EXCIte “chalienginig
Future of healthcare ' 0737 B, e

Benefit
re

3
- — S o))

5 . Professional Mobilisation Very cunou Need standardised teams 8 q) g (_: 9)) ®
}. ':5 ® = Genhomics enables choice 2 e E =2 o B 2
£ Fle Ovenvhelmed but excned ke, C 05 .- == 2 8

£.§ 2 z S 2 Q) 285 &

£2328 Big ethical impl _E>G)Lﬁ:9; = $ﬂgo
€2 @ ; — R
= Multi profess:onol s 4_1 =—n & 9y 2
o Parients prioritised e 0
= Improving engagement (D O © Revolutionise
Quality and safety . S t ﬁ I d h Collaboratior
e
Right way to go B ° Clen I C ea erS l p >§ Committed
futuristic ’8 Innovation Workforce planning 20 yrs  Education (5]
8__ £ Collaboration needed Key questions needed ?3
[} 8
e Patient-Centered | 305 qown approach Ady 2
) Top down
Q

impact
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Based on today’s discussion, describe in no more than 3 words what
you are going to do to champion genomics in your workplace?

T
:
T Champion & (Jse o yortunities
8%  comr atian & Use all opportunitie: Discussion
Fi @) , Ceromics Engage with colleagues LWAB genomics comms
£ o o Encourage
Explain ui a > chnncol meetings g
Engage Consultants : ©  stories r0|se GWO rBeneSS Patient involvement
3]
Mok sl ed| |COte ea presence
Intervxew more pauenis 3 ® Listening pouent-stonrgi]es
Public-engagement 'U O = = = Engage the workforce
Trumps c 8 g o) z‘o; U) Challenge management
Partnership working Q) E O = LWAB fit for purpose
UNDERGRADUATES =  Awareness CO"GbOI’OtIOﬂ engage stakeholders

Engage MBChB students

: O e E Know my audience
: Senomics ed atior
: Mokc relovmm
Promote staff L Stakeholders

Advocate

C h(]”enge Share genomics resouh;gtelite .

Keep talking genomics

alation MSE  grakeholder engagement
Use networks -

Share resources

Target specialist groups
Develop other resources
Engaging ric

communica

Bioethics L] Ste [q

Inspire = =
Academia @
Inv

Experts = S



