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Data security O

* This training session will include data from the GEL Research Environment
e As part of your IG training you have agreed to not distribute these data in any way
* You are not allowed to:

* Invite colleagues to watch this training with you

* Take any screenshots or videos of the training

e Share your webinar link (we will remove anyone who is here twice)

 We will record this training and distribute the censored video afterwards
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Agenda

1

Introduction and admin

NHS England data in the RE

Mental health data in the RE

Accessing and comparing NHS England data
with Participant Explorer

LabKey tables

Accessing medical history programmatically

Help and questions
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2. NHS England data in
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Medical history coverage over time

Longitudinal Secondary Datasets - Period Coverage

cancer_register_nhsd
did

Longitudinal Secondary Datasets - Period Coverage

1977 1982 1987 1992 1997 2002 2007

Year
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Hospital episode statistics

Out-patients Admitted
op patient care

Planned day dpC

appointments in Overnight hospital
hospital stays

Critical care
cC

Time on life
support

Accident
and
emergency

de

Unplanned
emergency visits —
walk-in or
ambulance
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Outpatients op

Planned day appointments at a hospital

* Date/participant age
e atappointment: apptage, apptdate
» start/end of full series of appointments: rttper™®
* Diagnosis codes ICD10 : diag™
* Procedures: opertn®
e Clinician speciality and type: tretspef, mainspef,stafftyp
 Referral circumstances: firstatt, refsourc, refdate
* Location/demographics/admin for NHS charging

Genomics 13
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Admitted patient care apc

Hospital overnight stays

Date/age at admission/discharge

Admission circumstances: admimeth, admisourc, admistat, epikey, aekey, referorg
Discharge circumstance: disdate, disdest, dismeth

Diagnosis codes ICD10: diag*

Treatments/procedures/investigations: domproc, opertn*, operdate®, operstat
Clinician speciality and type: mainspef, tretspef

Admission-type specific: maternity, alcohol, psychiatric

Critical care periods

. Link to cc: susrecid

«  Admission: apcsour®, apcplan®

Type of care: acploc*, apcspef*, orgsup*

. Discharge: acpdisp™, acpend*

e Timing: acpn™, apcstar®, intdays*

. Death: apcout™

Location/demographics/admin for NHS charging

https://re-docs.genomicsengland.co.uk/general_clinical/#hospital-episodes-statistics-from-nhse
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Critical care cc

Time on life support

* Linkto apc: susrecid

* Date admission/discharge: ccstart*, ccdisdate

 Days spent under types of care: *days

 Admission (ccadm®) and discharge (ccdis*) circumstances
e Unit type: ccunitfun

Genomics 15
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Accident and emergency

Unplanned emergency hospital attendance — walk-ins and
ambulance

* Dates/age admission/discharge

* Diagnosis codes: ICD10 ( ), type of injury ( ), anatomical area
( ) -1CD10

* Treatments/procedures/investigations:

* Arrival circumstances:

* Discharge or department/ward admitted to

* Location/demographics/admin for NHS charging

Genomics 16

https://re-docs.genomicsengland.co.uk/general_clinical/#hospital-episodes-statistics-from-nhse England



https://re-docs.genomicsengland.co.uk/general_clinical/#hospital-episodes-statistics-from-nhse
https://re-docs.genomicsengland.co.uk/general_clinical/#hospital-episodes-statistics-from-nhse
https://re-docs.genomicsengland.co.uk/general_clinical/#hospital-episodes-statistics-from-nhse
https://re-docs.genomicsengland.co.uk/general_clinical/#hospital-episodes-statistics-from-nhse
https://re-docs.genomicsengland.co.uk/general_clinical/#hospital-episodes-statistics-from-nhse
https://re-docs.genomicsengland.co.uk/general_clinical/#hospital-episodes-statistics-from-nhse
https://re-docs.genomicsengland.co.uk/general_clinical/#hospital-episodes-statistics-from-nhse
https://re-docs.genomicsengland.co.uk/general_clinical/#hospital-episodes-statistics-from-nhse
https://re-docs.genomicsengland.co.uk/general_clinical/#hospital-episodes-statistics-from-nhse
https://re-docs.genomicsengland.co.uk/general_clinical/#hospital-episodes-statistics-from-nhse
https://re-docs.genomicsengland.co.uk/general_clinical/#hospital-episodes-statistics-from-nhse

Emergency care data set

Unplanned emergency hospital attendance — walk-ins and
ambulance

* Dates/age admission/discharge

e Clinician speciality and type:

* Diagnoses:

* Treatments/procedures/investigations:

* Arrival circumstances:

* Discharge or department/ward admitted to:

Genomics 17
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Hospital episode statistics

AutoSave @ oFr

<8 r17_data_dictionary
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. d‘fh . . o A* A = . o/ . ﬁ Conditional Formatting v - . v
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Paste N - - Alignment Number Cells Editing Analyse Sensitivity Create and Share
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A2 . fx cancer_registry v
A B c D E
i Fed __— [Jcategoy (I shortName [ Descriptc Y
2 |cancer_registry articipant_id Participant's Identifier (supplied by Genomics England)
3 registry cancer_registration_year Cancer Registration year n
4 cancer_registry event_date Date of cancer diagnosis d
5 cancer_registry cancer_site ICD10 code of cancer site from cancer network register a
6 cancer_registry cancer_type ICD-03 morphology code from cancer network register a
7 registry cancer_behaviour Cancer behaviour n
did did_date1 Diagnostic Test Dates Diagnostic Test The date as submitted that the diagnostic provider received the referral request. It must |d
Request Date be in the correct CCYY-MM-DD format and meet the following validation rules: Date
submitted must be:
<= Diagnostic Test Request Received Date If date submitted >1 year before Diagnostic
8 Test Date an alert will be raised.
did did_date2 Diagnostic Test Dates Diagnostic Test The date as submitted that the diagnostic provider received the referral request. lt must |d
Request Received be in the correct CCYY-MM-DD format and meet the following validation rules:
9 Date
did did_date3 Diagnostic Test Dates Diagnostic Test Date |The date as submitied that the diagnostic test took place. It must be in the correct CCYY-|d
MM-DD format and meet the following validation rules: Date of test must be: >=
Diagnostic Test Request Received >= Diagnostic Test Request Date Date <= Service
10 Report Issue Diagnostic Test Date is mandatory and cannot be left blank
11 did did_date3_month Diagnostic Test Dates Month of Test Based on submitted field Diagnostic Test Date, returning month art only it
12 did did_date3_year Diagnostic Test Dates Year of Test Based on submitted field Diagnostic Test Date, returning year part only in
did did_date4 Diagnostic Test Dates Service Report Issue |The date as submitted that the diagnostic provider issues the test report. It must be in d
Date the correct CCYY-MM-DD format and an alert raised if >1 month after Diagnostic Test
13 Date
did did_ethcat Ethnic Category Ethnic Category Code |Code as per submission. Field undergoes hard validation during data submission A
process. Field must contain one of the nationally defined codes. If the code supplied E
4 » | ong Read Sequencing Research Community Provided Dat Secondary Data - PHE NCRAS Secondary Data - NHSD Secondary Data - MHSD +
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Hospital episode statistics

Out-patients
op

Critical care cc

susrecid

Admitted
aekey epikey

patient care
apc
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Diagnostic imaging data did (100k only)

Imaging metadata (no images)

 Dates/age: did date3, ic_age*

* |Imaging type: did nicip_code, did snomedct_code

 Location in body: ic_region™®, ic_sub region*, ic_system™, ic_sub _sys*,
ic._morph*

 Related procedures: ic_modality*, ic_ sub_modality*

* Source of referral: did _patsource code, did _refer_orgcode,
ic_reftype _desc

 Diagnosis: ic_cancer _desc

Genomics 23
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Mental health data over time (100k only)

mhmd (Mental Health Minimum Dataset) —2011-2014
mhldds (Mental Health Learning Disabilities Dataset) — 2014-
2016

mhsds (Mental Health Services Dataset) — 2016 onwards

2011 2014 2017 2020 2023
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Mental health data tables (100k only)

mhmd —-2011-2014 mhldds — 2014-2016 mhsds — 2016 onwards

* mhmd_v4 episode * mhldds_episode Completely different schema
* mhmd_v4 event * mhldds_event
e mhmd_v4 record * mhldds_record

Genomics
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record — mhmd and mhldds (100k only)

counts of
scores for appointments dates
physical and details of start/end
mental ability the
participant
one record
SRS I for each

hospital

period of
mental iliness

https://re-docs.genomicsengland.co.uk/general_clinical/#mental-health-data
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episode — mhmd and mhldds (100k only)

one episode

for each period of
care (eg hospital
stay)

care
speciality

admission
details

discharge
details

Genomics 30
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event — mhmd and mhldds (100k only)

Assessments
carried out

How, where
and who with

HoNOS,
PHQ, SAC

Genomics 31
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mhsds — 2016 onwards (1 OOk only)

mhsds_bridge
mhsds_master_patient_index
mhsds_gp_practice_registration
mhsds_patient_indicators
mhsds_care_coordinator
mhsds_care_plan_type
mhsds_crisis_plan
mhsds_care_plan_agreement
mhsds_service_or_team_referral
mhsds_service_or_team_type_referred_to
mhsds_other_reason_for_referral
mhsds_referral _to_treatment
mhsds_onward_referral
mhsds_discharge_plan_agreement
mhsds_care_contact
mhsds_care_activity
mhsds_other_in_attendance
mhsds_indirect_activity

mhsds_responsible_clinician_assignment
mhsds_hospital _provider_spell
mhsds_ward_stay
mhsds_assigned_care_professional
mhsds_delayed_discharge
mhsds_hospital_provider_spell_commissioner
mhsds_medical_history _previous_diagnosis
mhsds_provisional _diagnosis
mhsds_primary_diagnosis
mhsds_secondary_diagnosis
mhsds_coded_scored assessment_referral
mhsds_coded_scored_assessment_act
mhsds_coded_scored_assessment_cont
mhsds_care_programme_approach_care_episode
mhsds_care_programme_approach_review
mhsds_clustering_tool assessment
mhsds_coded_score_assessment_clustering_tool
mhsds_care_cluster
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mhsds —

2016 onwards (100k only)

miads mester pationt index

mhsds gp practee regatratan

mbads patient indcators

mhads core plan type -
mibads crisis plan

mibads care plan agroement -

mhsdh wrvice o team referral -

mhsds service o team type rfecred to
mhsds other reason for referral -

mhsds referrel to trestment

mtsds onward referral

mhads Sischarge plan agreement

miads care contact -

mbtads care activity
miads other in sttendance

mibods indrect activity

: 5— Particigont —

mhads mental health responsitic chimcien sssignment
mhads heagital provider spet

mhach mard stay
Inpatient

mhsds saigned care profesional
mhsds mental heslth Selayed dichargs

mhsds hespital provides spelt commissioner

mhods mcdcal hstory previows dagnows
mhads provisens dagnosis
| mhuds primary diagrasis
/ My weondary dlagnosic
[ miesds caded scored assessment refernal
~~ mids coded scored assesament act

Assessment, Disgnoses end Cluster

mhads coded icored assessment comt
\ mhads care programme approsch care spaode
mheds care programme approsch review
mhsds (ustering 0ol assessment

minds ceded score assessment dustering tood

mhads care Cluater
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mhsds_curated_participant (100k only)

date of birth death
psychosis .
start details of details
the
participant
anti-psychosis
meci)i(c;iion sex care plan

details

https://re-docs.genomicsengland.co.uk/general_clinical/#mental-health-data

ethnicity
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mhsds_curated_community (100k only)

community

(outpatient) care care
activites:

carecont™

observations
and treatment
codes: *code*

appointment/
meeting dates

discharge
details: dis*

https://re-docs.genomicsengland.co.uk/general_clinical/#mental-health-data
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mhsds_curated_inpatient (100k only)

dates/time —
actual and
estimated

treatment

type of
care: ward*
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mhsds_curated__assessment_diagnoses_ and_cluster
(100k only)

clustering
Assessment tools

tools and
scores
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Participant Explorer

e Search for participants by:
e Clinical concepts
e diagnoses
* treatments
* Personal details
* l|dentifiers
* Ontology-aware
* View/compare medical histories
e text

e graphical

https://re-docs.genomicsengland.co.uk/pxa/
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View medical

history demo
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Compare medical

history demo
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Amazon WorkSpaces View Settings Connections Support @ £ = Q & Fri30Jun 10:33

[ ] [ ] Amazon WorkSpaces

Participant Explorer — Mozilla Firefox

¥ Participant Explorer

o , @ & =

Participant Explorer Search Participants &%  Code Systems (B

Search Criteria * Result iy Compare 2. Participant & Download ¥
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Y 12lelalel el alo)

@ JAa8. 1180 180]A400m.) 80 O vdnyo

D 89 : ¢ Participant Explorer — ...



5. LabKey tables

nnnnnnn



LabKey

e Participant details and family
relationships

 Sample details
e Genomic file locations
 C(Clinical data

* Bioinformatics analysis results

https://re-docs.genomicsengland.co.uk/labkey/

LabKey:
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England
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a Genomics England Tusted Research Environment User Guide Q

a

|

0

e

i

@ Home : *

B deine Genomics England Research Environment

2nd June 2023

12th May 2023
3rd May 2023

E ANNOUNCEMENTS

2 Getting started

Current data release:

@ Data in the Research Environment /main-programme/main-programme_v17_2023-03-30

nhs-gms/nhs-gms-release_v2_2023-02-28

A Tools in the Research Environment

2nd June 2023

fﬁ High Performance Cluster (HPC) R packages in the AWS Research Environment

your own personal R package libraries. See Self-service R package installation

%0 Pre-made scripts and workflows for data analysis ot R ERGIFSAMERETOF ol datas:

@ Getting help 12th May 2023

Cloud-RE documentation

1388 1544 BAm 80 O = dnye

‘5 Data security and you ¢ Documentation for the Cloud-RE has moved location. Documentation

deseribing the CloudOS platform and its functionality is now hosted by LifeBit,

while documentation describing the Genomics England data within the Cloud-
# Tutorials RE can be found within these pages.

3rd May 2023

Last update: March 16, 2023 Updated workflow

LIPS FEER B

» the Small variant 2.0 workflow is a complete re-write of the Gene variant

il flanar fr irrant varaiam 1 7Y feams W A reimvwisll $04 Mawvdflaiw BC1TD Tha
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Amazon WorkSpaces View Settings Connections Support 5 £ ) Q & Fri30Jun 10:51

e Amazon WorkSpaces

Start Page: /main-programme/main-programme_v17_2023-03-30 — Mozilla Firefox

me D ma ramme @ cc: /main- o in- ae: /main-programme

10@0000000EA v o

[ Mine
Name Details = Access
B8 rare_diseases_invest_genetic = public
8 rare_diseases_invest_genetic_test_result = public
BH rare_diseases_participant_disease = public
BH rare_diseases_participant_phenotype = public
BH rare_diseases_pedigree = public
BH rare_diseases_pedigree_member = public
= Secondary Data
= NHSE k
E ae = public
B apc = public
B cancer_registry = public
B cc = public
B covid_test_results = public

1881 8dAuMEm.] 800 O o9y

B ecds = public
B mortality = public
B op = public
= NCRAS
B av_imd = public
B av_patient = public
B av_rtd = public
B av_treatment = public
B av_tumour = public
B cwt = public

B lucada_2013

public

Lists

~ aggregate_gvcf_sample_stats
- av_imd

- av_patient

- av_rtd

@ J55x8448.




6. Accessing medical
history
programmatically
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LabKey API

20>
o\l

Combine queries between tables

Replicate queries between releases and
analyses

https://re-docs.genomicsengland.co.uk/labkey_api/

<D

Work in a variety of programming languages
(support for Python and R) using SQL
queries

O

Work locally and on the HPC

Genomics

England
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LabKey .netrc

* You can access the same data via the LabKey APl as you can through other means
* You will need to configure access to the LabKey APl with your username and password
* |Inyour home directory

* Onthe HPC
* You do this by editing a file called .netrc

Genomics 52
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Materials

genotypes 20230718

: : : A0C B2 ® wvx @ -
* Slides and video will be sent out -

to you after the session

* Scripts available in ol - -
/gel data resources/examp
le scripts/workshop scrip
ts/medical history 2025

cohort_building_ Notebook.html Notebook.R
training.Rproj

Notebook.Rmd

Be
o]
[
@c
(]

&
@:

D 2 O C
- n C O ¢

&

e
-

I
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To launch the notebooks
O

N
€)studio Jupyter
v

https://re- https://re- https://lifebit.atlassian.net/wiki/

docs.genomicsengland.co.uk/en docs.genomicsengland.co.uk/hp  spaces/CD/pages/813106134/Q

able rstudio/ c jupyter/ uery+the+database+to+build+a+
cohort

Genomics 54
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Chrome File Edit View History Bookmarks Profiles Tab Window Help

(Y BEue @ B O 2 ;3 & Q& Mon'1?Jun11:0§

i3 ) # Lifebit Clc

Interactive Analyses Save snapshot

Jupyter session: medical_history_training

© Add time limit © Add cost limit

STATUS: RUNNING (&  Click to expand details o >

File

Edit View Run Kernel Tabs Settings Help [ Maximise

M jovyan@db01e0f21c49: - X | [A medical_history_CloudOS® | + wﬂ

Simple

+ X O [ » m C » Code v R (libraries-cloudos) ()

-

v o&s TR

Getting medical histories for
participants

This notebook will walk you through getting medical histories for participants
using the LabKey API in R. You are welcome to copy/paste any code from this
notebook for your own scripts/notebooks.

Contents:

Import R libraries you need
Helper function to access the LabKey API with R
Get details from a single hes * table for a participant
Plot full medical history
= Find all diagnoses
= Find all investigations
= Find all treatments
Link events in medical history
= Match accident and emergency episodes to overnight admissions
= Find critical care periods within an overnight stay

= CimA harmits] A= semsintsssante hafars e sfear snatbhare Foms af sdesiceise

1 B 1 € R(libraries-cloudo... Mode: Com... @& Lnl,.. medical history Cloud... © Q

¥y Lifebit Cloud0s

R Note

R Notebook

Getting medical histories for participants

This notebook will walk you through getting medical histories for participants using the LabKey APl in R. You are welcome to copy/paste any code
from this notebook for your own scripts/notebooks.

Contents:

« Import R libraries you need
» Helper function to access the LabKey APl with R
+ Get details from a single hes_% table for a participant
« Plot full medical history
Find all diagnoses
Find all investigations
Find all treatments
« Link events in medical history
Match accident and emergency episodes to overnight admissions
Find critical care periods within an overnight stay
Find hospital day appointments before or after another type of admission
Find details of diagnostic imaging within a time period
ECDS
« Mental health data
+ Optional exercise

Import R libraries you need

library(tidyverse)

tidyverse 2.0.0 —
» readr

v stringr

v tibble

v tidyr

dplyr 1.
forcats 1.
ggplotz 3.
lubridate 1.
purrr L
— Conflicts tidyverse conflicts() —

x dplyr::filter() masks stats::filter()

% dplyr::lag() masks stats::lag()

i Use the conflicted package (<http://conflicted.r-lib.org/>) to force all conflicts to become errors

g i g g



Key takeways

View/
compare with
Participant
Explorer

Medical
history from
NHSE

Detailed
tables
in LabKey

Events
as codes
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Getting help

Check our documentation:
https://re-docs.genomicsengland.co.uk/
Click on the documentation icon in the environment

Contact our Service Desk:
https://jiraservicedesk.extge.co.uk/plugins/servlet/desk
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Questions

)

All your
microphones
are muted

-

Use the Zoom
Q&A to ask
guestions

Upvote your
favourite

qguestions: if we

are short on
time we will

prioritise those
with the most

votes

Genomics
England
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Training sessions

34 Tuesday every month

Introduction to the RE

16/9 21/10 18/11

https://re-docs.genomicsengland.co.uk/upcoming/

16/12

T

Materials from

past training
all online

Genomics
England
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Training sessions

14/10 Using GEL data for publications and
reports
What tools and workflows should | use
11/11 .
to fulfil an overall goal?
Running workflows on the HPC and

9/12 Cloud

https://re-docs.genomicsengland.co.uk/upcoming/

T

Materials from

past training
all online

Genomics
England
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