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Genomics England
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1. To bring
benefit to NHS
patients
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3. To enable new
scientific
discovery and
medical insights
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2. To create an
ethical and
transparent

programme based
on consent
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4. To kickstart the
development of a
UK genomics
industry
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e Rare diseases

 Certain cancers
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How it works Genomics ==

Patient consent

Samples + Clinical Data  + Longitudinal Data
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4 "QQ )

Bioinformatics GeCIP
Analysis Pipeline Scientific and Clinical Users

Discovery Forum
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Research Environment
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Progress to date

Samples collected
from NHS GMCs
and sent to
biorepository

36,859 cancer

? 83,641
rare disease

El 120,500

XXX
109,072

Genomes sequenced

24,782 cancer

? 84,290
rare disease

Genomics

england

Analysis and Results

@ Results for 76)527
genomes sent to NHS GMCs

Research

Over

GeCIP members
2}42 with access to RE p

Discovery Forum
100 members (13 full members)

Data release of 9 1 27 1

genomes in RE




A safe environment for research Genomics =

england :SS=:

Virtual Desktop ~1  Managed File Transfer

Collaboration and

Tools and analysis
y workflow

Genomes stored in by

- >_ Terminal allows command Research registry —-to
date folders on Isilon

: S line querying of the data promote collaboration
share

genomes and enforce publication
R and Rstudio allows moratorium

Clinical data stored in statistical analysis of the
‘ LabKey data Rocket Chat social

»  Firefox browser allows media, "\,,I pl.atform for
Release notes, x access to whitelisted communication
data dictionaries, sites Docker to run custom
user guides. Confluence
Access to cluster and software and workflows

the submission node to n
run large scale analysis




Data that’s available today Genormics ==,

94,285 participants
* 20,475 Cancer
* 73,810 Rare Disease

91,271 genomes

* 22,091 Cancer
* 69,172 Rare Disease

Secondary Hf)spital Fpisodt? Statistics (HES) . Me.ntal Healtf-1 Minimurn Pata Set
* Diagnostic Imaging Dataset (DID) » Office for National Statistics (ONS)
data * Patient Reported Outcome Measures (PROMs) * Systemic Anti-Cancer Therapy Data Set (SACT)
. . * 21,873 families with Tier 1, 2 and 3 variants from . * Key information from different
CIlnlca"y interpretation pipeline Quick tables, merged and filterable
interpreted * 4,763 families with GMC exit questionnaires view * Merged with QC data
* 45,743 tiered and quality checked rare disease * Allow cohort-building and
data & QC '
Q genomes; 19,098 quality checked cancer genomes ta bles project feasibility assessment
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Diverse needs
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Data
Scientists

Health
Economists

Clinical
Researcher

Big data

Machine
Learning
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Programming Competency Ge“?:;‘.iﬁz

100%
80%
60%
41.03%
40% 30.77%
17.95%
20% 10.26%
0% Wi h I Not
: | r
Coders Command line ) t c.ea ©
instructions comfortable
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User insights Gonomics B

“I can’t easily see what data is available as | need to query
many tables”

“its not user friendly and difficult at times to navigate the
different datasets.”

“It is difficult to find the data you need in a joined up
way...”
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Democratise Research Genomics 55,

Structure

Discovery

Data
Challenges
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Not more codes! Genomics 55,

* SNOMED CT

* HPO

* ICD10

* ICD-0

* OPCs

* Read

* A&E codes

* GEL Disease Name
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Leverage Ontologies Genomics st
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Terminology Service Genormics =-.

england S

Terminology Tools

SEARCH PARTICIPANTS &% CODE SYSTEMS |E

° Specify search criteria

Search Criteria

Clinical Concept

Condition Is Any Of SCT | 15771004: Diabetes insipidus € J¢-> ICD10 | E232: Diabetes insipidus i
Select from code set - Terms -
All |Start typing to search \/
ICD10 | E232: Diabetes insipidus
+

SCT | 73211009: Diabetes mellitus
. Include mapped concepts for the specified terms

ICD10 | E10-E14: Diabetes mellitus

SCT | 127012008: Lipoatrophic diabetes

- SCT | 11687002: Gestational diabetes mellitus
CONTINUE

SCT | 190447002: Steroid-induced diabetes
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Democratise Research Genomics 55,

° =) ®
- -
L_J

Structure

Discovery

Data
Challenges

11 June 2019



soannennce,
sponeece

Common Data Model s

Source 1 Source 2 Source 3

5 Il

1] - M
v Transform to common data model
 /

Analysis
method results
* Application agnostic data model

* Describes the structure and data semantics in
relation to the organisations business process.
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CDM:s - for clinical research data  Seremiss =2

=1
- e» -

* Observational Medical Outcomes Partnership
(OMOP) Common Data Model

* Sentinel

* National Patient-Centered Clinical Research
Network (PCORnet)

* Clinical Data Interchange Standards Consortium
(CDISC) Study Data Tabulation Model (SDTM)

* And others.
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Why a CDM? Genomics 22

Ensure shared, consistent understanding
Facilitate information integration
Decrease barriers to reuse

\ g

Minimize the effort to develop cohorts and
analyze data
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An evaluation Genomics

*  Workshops

* Use cases

* Existing mappings
e Profiling

e Gap analysis

* New mappings
 ETL design

e Evaluation

OUTPUTS

* OMOP genomic extension
LEARNINGS * Hybrid approach for pedigree
* Hybrid approach for samples
e Reworked internal models
* Improved metadata and docs




Democratise Research Genomics 55,
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Structure

Discovery

Data
Challenges
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Discovery Portal Genomics 22,

* Simple Data Access

* Quick answers to ad
hoc queries “’

Clinical Tiering

* “Visualisations” for
easy comprehension
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Discovery Portal

Dashboard / all-participant-v1-dashboard

>_ Search... (e.g. status:200 AND extension:PHP)

Add a filter +
genome build

Select... o

stated gender

Select... o

stated ethnic category

Select... ~
life status

Select... o
GMC trust

Select... o

current age range

Select... o

current age

Select... o

rare disease group

Select... o

All Participants dashboard

Follow this link for help (not set up yet)

Participants by Programme

<]

Genome Build

A

L

>

Top 20 Diagnoses (In-patient and Out-patient - Longitudinal)

Z38.0 Singleton, bornin hospital

R10.4 Other and unspecified abdominal pain

026.8 Other specified prg;gnan:yvre[ated conditions
RO7.4 Chest pain, unspecified

J22 Unspecified acute lower respiratory infection
070.1 Second degree perineal laceration during del...
036.8 Maternal care for other specified fetal prob...
N39.0 Urinary tract infection, site not specified
106.9 Acute ur] per respiratory infection, unspecifi...
50.9 Malignant neoplasm: Breast, unspecified
B34.9 Viral infection, unspecified

K02.9 Dental caries, unspecified

‘0B0.0 Spontaneous vertex delivery

G40.9 Epilepsy, unspecified

R56.8 Other and unspecified convulsions

K52.9 Noninfective gastroenteritis and colitis, un...
R10.3 Pain localized to other parts of lower abdom.
070.0 First degree perineal laceration during deli...
R11 Nausea and vomitin

R51 Headache

diagnosis
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Stated Gender
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< @ Last15minutes >

Clone Edit C'Auto-refresh

Share

Full screen

Parutd sequenced'participant-
participant count count

Stated Ethnic Category

Top 20 Procedures (In-patient and OQut-patient - Longitudinal)

X62.2 Assessment by multiprofessional team NEC
X62.1 Assessment hg uniprofessional team NEC
-2 Computed tomography NEC
U20.1 Transthoracic echncardl%grapny

R24.9 All normal deliver

U21.6 Ultrasound scan ME|
etic resonance imaging NEC
U05.2 Magnetic resonance imaging of head
G45.1 Fibreoptic endoscopic examination of Upper g...
X62.3 Assessment by multidisciplinary team NEC
U19.9 Unspecified diagnostic electrocardiography
U05.1 Computed tnmugraphy of head
U21.7 Plain x-ray NEC
M45.9 Unspecified diagnostic endoscopic examinatio...
H22.1 Diagnostic fibreoptic endoscopic examination...
132.8 Other specified diagnostic blood tests
G45.9 Unspecified diagnostic fibreoptic endoscopic...
U07.3 Plain x-ray of chest
(C87.3 Tomography evaluation of retina
H22.9 Unspecified diagnostic endoscopic examinatio...

U21.1 Ma

procedure

5000
70,000
75,000
20,009

participant count

4 tables and 85 columns
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Stay in touch Ganomics B
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[ , @genomicsengland #genomeleOk]

n Like the ‘Genomics England’ page

[Linked [ Follow ‘Genomics England’

Subscribe to our newsletter:
k/ www.genomicsengland.co.uk/sign-up

@Q www.genomicsengland.co.uk

\.




