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58 million patients’ records
181 projects
31 organisations
>100 completed outputs
42 days from first shovel to first output
£10 million spend to date, new funding to scale






Breadth: one record for every citizen
Depth: detailed info on all GP contacts,
diagnoses, tests, more
Research: causes of disease, prevention, treatment
benefits / risks / uptake / costs
Improving NHS care: who gets what treatments, where,
understand variation.
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Privacy:

Transparency:

Usability:

records that generate insights also contain
everyone’s confidential medical history
people (professions, campaigners,
patients) want to know what’s done with
their medical records.

patient records data is hard to work with,
and huge, with a historic culture of

duplicated effort & closed working. Z
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the data

the outputs

the privacy & transparency tools
the ehr data management tools
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Data via OpenSAFELY

Full coded GP records Additional datasets
Every prescription UK Renal Registry
Every blood test and its result COVID surveys
Every diagnostic code Randomised trial
Every referral Household pseudonym
More More

HES/SUS hospital data ONS death certificate
Every hospital admission and cause of death

Every outpatient appointment
Every A&E attendance




TPP EMIS Combined
Attribute Category Total % Total % Total

Total 24,011,964 100.0{34,032,530 100.0| 58,044,494
Agegroup  0-17 4,821,223 20.1| 6,901,845 20.3| 11,723,068
18-24 1,901,509 7.9| 2,884,964 85| 4,786,473
25-34 3,340,123 13.9| 4,962,526 14.6| 8,302,649
35-44 3,220,499 13.4| 4745812 139 7,966,311
45-54 3,230,861 13.5| 4,546,614 13.4| 7,777,475
55-69 4,202,414 17.5| 5697,231 16.7| 9,899,645
70-79 2,080,859 87| 2,699,998 79| 4,780,857

80+ 1,214,476 5.1 1,593,540 47| 2,808,016

Sex F 12,004,974 50.0{17,014,169 50.0| 29,015,143
M 12,006,990 50.0{17,018,361  50.0| 29,025,351

Region East of England 5,638,753  23.5/1,341,520 39| 6,980,273

i EastMidlands | 4,191,051 17.5|763830 22| 4954881
London 1,702,673  7.1|7,804,070  229| 9,506,743

North East 1,100,356  4.6/1,189,619 35| 2,289,975

North West 2,067,131 8.6|6,875180  20.2| 8942311

South East 1,582,440  6.6/7,191,261  21.1| 8,773,701

South West 3,304,393 13.8|2,488,558 73| 5,792,951

West Midlands 988,286  4.1|5,057,090  14.9| 6,045,376

Yorkshire and The Humber| 3,427,713 14.3]1,278,147 3.8 4,705,860

IMD 1 Most deprived 4,818,642 20.1| 7,015,392 20.6| 11,834,034
2 4,707,307 19.6| 7,244,664 21.3| 11,951,971
3 4,941,725 20.6| 6,633,133  19.5| 11,574,858
4 4,655,595 19.4| 6,401,478  18.8| 11,057,073
5 Least deprived 4,302,292 17.9| 6,635,613 19.5| 10,937,905

Ethnicity White 14,573,038 60.7|17,677,690  51.9| 32,250,728
Mixed 319,793 13| 581,965 1.7 901,758
South Asian 1,500,012  6.2| 2,489,843 7.3 3,989,855
Black 515,866  2.1| 1,173,341 34| 1,689,207

Other 476,065  2.0| 754,993 22| 1,231,058
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OpenSAFELY >100 outputs

thebmj

THE LANCET

Who gets COVID-19?

Do different ethnic groups have different risks?
Does household transmission play a role?

Do COVID treatments work?

Who gets them?

Do vaccines work?

Who gets them?

Do they have any adverse effects?

What are the consequences of COVID infection?
Who gets “long COVID”’?
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Research

Clinical coding of long COVID in English
primary care:
a federated anslyss of 58 millon patiert records i sty using OpenSAFELY
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1st study ever in
whole population
GP records

G s Assodation between bving with children and autcomes from
s e COVIE-19: OpenSAFELY cohort study of 12 million adults
In England
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Household pseudo-
identifier for
household risks

24 million patient
randomised trial

Aingworth et al implementation Science (2023 18:67

Implementation Science
hups:/fdol.org/10.1186/513012-023-013212

Implementing Germ Defence digital [
behaviour change intervention via all primary
care practices in England to reduce respiratory
infections during the COVID-19 pandemic:

an efficient cluster randomised controlled trial
using the OpenSAFELY platform

Ben Ainsworth %', Jeremy Horwood™*S™t®, Scott R. Walter™®, Sascha Miller', Melanie Chalder*,

Frank De Vocht®®, James Denison-Day', Martha M. C. Elwenspoek®®, Helen J. Curtis’, Chris Bates®,

Amir Mehrkar’, Seb Bacon’, Ben Goldacre’, The OpenSAFELY Collaborative, Pippa Craggs™, Richard Amiot®®,
Nick Francis'®, Paul Little™®, John Macleod™*%, Michael Moore'®, Kate Morten', Cathy Rice'", Jonathan Sterne®,
Beth Stuart'?, Lauren Towler', Merlin L Willcox'® and Lucy Yardley' 3451

Abstract

Background Germ Defence (www.germdefence.ora) is an evidence-based interactive website that promotes behav-
iour change for infection control within households. To maximise the potential of Germ Defence to effectively reduce
the spread of COVID-19, the i ion needed to be at scale rapidly.
Methods With NHS England approval, we conducted an efficient two-arm (1:1 ratio) cluster randomised controlled
wial (RCT) ine the effectiveness of rand i i of Germ Defence via general practitioner
(GP) practices across England, UK, compared with usual care to disseminate Germ Defence to patients. GP practices
tothe i (n=329, il d asked erm Defence to all adult
patients viamobile phone text, email or social media. Usual care arm GP practices (n = 3287) maintained standard
management for the 4-month trial period and then asked to share Germ Defence with their adult patients. The pri-
mary outcome was the rate of GP presentations for respiratory tract infections (RTI) per patient. Secondary outcomes
comprised rates of acute RTls, confirmed COVID-19 diagnoses and suspected COVID-19 diagnoses, COVID-19 symp-
toms, gastiointestinal infection diagnoses, antibiotic usage and hospital admissions, The impact of the intervention
‘on outcome rates was assessed using negative binomial regression modelling within the OpenSAFELY platform. The
uptake of the intervention by GP practice and by patients was measured via website analytics.

*Correspondence:
Jeremy Horwood
Jherwoodgbistolacuk
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Do vaccines wane over time?
How helpful are booSters?
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AR B28 crosccess Comparative effectiveness of BNT162b2 versus mRNA-1273
W e seans COVIG-19 vaccine boosting in England: matched cohort study in -~ Comparative
OpenSAFELY-TPP ]
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Monitoring NHS
activity and outcomes

Serum cholesterol tests performed per 1000 members Blood coagulation tests performed per 1000
of the population members of the population
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< cC 25 reports.opensafely.org/reports/antivirals-and-nmabs-for-non-hospitalised-covid-19-patients-coverage-report/#demographic Q W% B s K o} ¥ a Relaur
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Figure 3 Weekly proportion of eligible patients receiving an antiviral or nMAB for treating COVID-19 since 11th

December 2021, stratified by high risk cohort. Proportions are rounded to 2 decimal places.
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the privacy & transparency tools




NHSE and GP as data controller
Records don’t move

Users work on dummy data
Total, “code-level” transparency
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NHSE and GP as data controller




NHSE and GP as data controller
Records don’t move
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NHSE and GP as data controller
Records don’t move
Users work on dummy data
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Approved Researcher

Vi ¢ Uses
iews safe .
@ Writes code @ Submits code @ files + @ OUtp!Jts in
for execution —— published
N work
outputs (€28 ‘
Communicates Reports Releases
requests activity checked
PR R TR [ R R R e e T e s 2, outputs

Makes safe
files visible

Fetches code

-
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- e

Secure Zone containing patient data ; O; Can be viewed by the public

L
~ .
~
————————————————————————————————————————————————————————————————— -




























NHSE and GP as data controller
Records don’t move

Users work on dummy data
Total, “code-level” transparency
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Follow

OPEN OpenSAFELY Core
SAFELY The code that runs the OpenSAFELY platform

core R 6 followers 69 https://opensafely.org w @opensafely

() Overview [J Repositories 48 1 Projects 3 @ Packages AR People

Pinned

[ cohort-extractor Public Q opencodelists Public

Top languages
) Python @ Shell @ HTML
Dockerfile Stata

(] job-runner Public (] job-server Public

A st £
M UHE




& & jobs.opensafely.org

Latest job requests
Most recent job requests on the OpenSAFELY platform

Status Organisation

o The London School of Hygiene & Tropical Medicine
o The London School of Hygiene & Tropical Medicine
o University of Bristol

° The London School of Hygiene & Tropical Medicine

( DatalLab

Project

Effectiveness safety
sotrovimab
molnupiravir

Descriptive cohort
analysis of Long
COVID and vaccination
status

Investigating events
following SARS-CoV-2
infection

Descriptive cohort
analysis of Long
COVID and vaccination
status

OpenSAFELY Internal

User

Bang Zheng

Alasdair Henderson

Marwa Al Arab

Alasdair Henderson

Simon Davy

» 5] = 0O W

View all job requests

Started

16 hours ago

2 days, 18 hours ago

2 days, 19 hours ago

2 days, 20 hours ago

Pending

View

View

View

View

View



& # jobs.opensafely.org

OpenSAFELY Jobs Event Log Status Login

'A) The London School of Hygiene & Tropical Medicine Effectiveness safety sotrovimab molnupiravir sotrovimab_molnupiravir

17508

Job request: 17508

~ sotrovimab_molnupiravir {/> tfux2p2qqcSkstep
View project.yaml
This page shows the technical details of what happened when authorised Timeline
researcher Bang Zheng requested one or more actions to be run against real
patient data in the project, within a secure environment.
@ Created:
By cross-referencing the indicated Requested Actions with the Pipeline RSSESRStA
section below, you can infer what security level various outputs were written
to. Outputs marked as highly_sensitive can never be viewed directly by a @ Started:

researcher; they can only request that code runs against them. Outputs 16 hours ago



C @& github.com

o Product v Solutions

Code ) Issues
d0280264c8 ~

. bangzheng2217

Ax 1 contributor

158 lines (135 sloc)

expectations:

population_s

actions:

generate_study

Open Source Pricing

Pull requests *) Actions Projects
project.yaml
4.87 KB
re: S500000

population:

Security

Insights

run: cohortextractor:latest generate_cohort --study-definition study_definition

outputs:

highly_sensitive:

cohort:

output/input.csv

Notifications

N *» 0= 0@ ¢

Signin  Signup

Fork 1 Star O
Go to file
© History
Raw Blame v




L (S & github.com

o Search or jump to... Pull requests Issues Codespaces Marketplace Explore

OPEN OpenSAFELY

SAFELY

¢ https://opensafely.org W @opensafely

Overview Repositories 242 1 Projects 2 D Packages Ay Teams 7 = People

Pinned

risk-factors-research ! =1 nhs-covid-vaccination-coverage

= ethnicity-covid-research : - research-template

long-covid post-covid-outcomes-research

148

Settings

Follow




The

Economist

%l Phniament

Hansard

—1 vaargars

use of P@

yolu

benefits that TRES can bring, becouse they ollow us to support urgent research and to find the insights in
the doto while protecting privacy. During the pandemic, the project was absolutely fundomentol to our
response. In foct, it existed before the pondemic, but reolly come into its own during the pondemic. For
instance, it was the first project to find underlying risk foctors for covid-19. OpenSAFELY was the first project
around the world to find statisticolly and significantly that obesity makes it more likely thot someone will
die of covid. Thot was an important foct, discovered through this project ond without disclosing anybody's
body mass index in doing s0. Thot is therefore the opproach that we will take.

= Menu

tient Datd

o0, om on enormous fon of Dr Ben Goldocre and his team. The OpenSAFELY project has shown the

Weekly edition  Q_ Search v
ovQd&
Science & technology | Health data Com missioned by-

The pandemic has spawned a new NIHR | &z s caionson
way to study medical records INHS s

It preserves confidentiality while liberating useful information N D g::??;’ulam;an

Designed and delivered by:
KEEP OUR CONFIDENCE

citizens

juries

( N\ Center for New
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What does it look
like to a user?
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-2 £ ehrgl-tutorial [Codespaces: special space acorn]

EXPLORER @ dataset_definition.py M X — ehrQL Dataset Output X

v EHRQL-TUTORIAL [CODESPACES: SPEC... i Show line 47:
patient_id series_1

2023-04-17

» .devcontainer nhsd-primary-care-domain-refsets-dmres_cod.
> .vscode csv",

v codelists 29 column="code") 2023-03-13
30 2023-02-04
317 last_diagnosis_date = ( 2022-06-19
32 clinical_events.where(clinical_events. 2022-08-30
snomedct_code.is_in(diabetes_codes)) 2024-02-08
B nhsd-primary-care-domain-ref... 33 .sort_by("date") 5023-06-21
B nhsd-primary-care-domain-ref... 34 .where(clinical_events.date <= index_date) 2023-09-04
B nhsd-primary-care-domain-ref... 35 .last_for_patient() 2024-01-07
B nhsd-primary-care-domain-ref... 36 .date 5022-09-22
E nhsd-primary-care-domain-ref.. 37 2022-11-23

38 2022-11-10
39 last_resolved_date = ( 2023-08-19

W hhspiman;caredomalneret., 40 clinical_events.where(clinical_events.

B nhsd-primary-care-domain-ref... snomedct_code.is_in(resolved_codes)) 20221202
B opensafely-ace-inhibitor-medi... 41 .sort_by("date") 2022-09-18
El opensafely-angiotensin-ii-rece... 42 .where(clinical_events.date <= index_date) 2022-08-14

: 2024-03-
> dummy_tables 43 .last_for_patient() 2
© _gitattributes 44 .date e
= : 2023-01-19

€ .gitignore 46 2022-08-24

{} codelists.json
codelists.txt

B nhsd-primary-care-domain-ref...

B nhsd-primary-care-domain-ref...

@ dataset_definition.py 47| show(last_diagnosis_date, last_resolved_date) 2023-07-18
# LICENSE e A A

% quiz_answers.py PROBLEMS  OUTPUT  DEBUG CONSOLE  TERMINAL  PORTS  COMMENTS (@bash +~ M @ --- ~
@ quiz.py

® README.md Follow the tutorial at https://docs.opensafely.org/ehrql/tutorial/.

You will not need this panel for the tutorial. You can close it by clicking on the
X or by pressing Ctrl+].
> TIMELINE O @eli-miriam - /workspaces/ehrql-tutorial (main) $

>¢ Codespaces: special space acorn ¥4 i @ o

> OUTLINE




o ) O ehrgl-tutorial [Codespaces: special space acorn]

EXPLORER @ dataset_definitionpy M X ehrQL Dataset Qutput X

~ EHRQL-TUTORIAL [CODESPACES: SPEC... % dataset_definitionpy > .. Show line 47:
> .devcontainer

nhsd-primary-care-domain-refsets-dmres_cod. mmm

B heesoaw ]

o0 Poozis 0 [

5 Peesoros [ ]

last_diagnosis_date = ( b hewosrs [ ]

clinical_events.where(clinical_events. _—

snomedct_code. is_in(diabetes_codes)) B Poatozos [ 000000

.sort_by("date") o Resesxn [ ]

.where(clinical_events.date <= index_date) _—

1ast_for_patient() e hmeew [

oted B hwww

ba 0 Poeamias ] ]

P—— hs o Peeetio [ ]

clinical_events.where(clinical_events.

o s ——— he  Pezoz | ]

- sort_by("date") he o bowosis 0 [ 0000000000 |

.where(clinical_events.date <= index_date) __
.last_for_patient() ER - o:-o - o:: o

i oy ] ]

i ) s heesorne ]

A il 46 ——

@ dataset_definition.py 47| show(last_diagnosis_date, last_resolved_date)
# LICENSE

@ quiz_answers.py PROBLEMS  OUTPUT  DEBUGCONSOLE  TERMINAL  PORTS  COMMENTS
@ quiz.py
® READMEmd Follow the tutorial at https://docs.opensafely.org/ehrql/tutorial/.

> .vscode
v codelists
{} codelistsjson
- codelists.txt
B nhsd-primary-care-domain-ref...
[ nhsd-primary-care-domain-ref...
B nhsd-primary-care-domain-ref...
H nhsd-primary-care-domain-ref..
E nhsd-primary-care-domain-ref...
E nhsd-primary-care-domain-ref...
[ nhsd-primary-care-domain-ref...
 nhsd-primary-care-domain-ref...
E nhsd-primary-care-domain-ref...
[ opensafely-ace-inhibitor-medi...
[ opensafely-angiotensin-ii-rece...
> dummy_tables
¢ _gitattributes

You will not need this panel for the tutorial. You can close it by clicking on the
X or by pressing Ctrl+J.

> TIMELINE © @eli-miriam =» /workspaces/ehrql-tutorial (main) $

>¢ Codespaces: special space acorn I} y

R, Stata, Python etc

> OUTLINE

N2
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Pick a backend to run your Jobs in:

EMIS

O TPP

Pick one or more actions to run:

Select Action Previously run Status
m generate_dataset °
SR

Run analyse_dataset (v]
 S—

Run run_all
N——




docs.opensafely.org

OpenSAFELY documentation
Introduction
About OpenSAFELY
Getting started
Using OpenSAFELY
OpenSAFELY best practice
ehrQL
Tutorial
Setting up
Working with data with
ehrQL

Simple transformations

More complex
transformations.

Building a dataset

Using ehrQL as partof a
study

Quiz

How-to guides

Reference

Explanations
Data sources
Support >
Bennett Institute Open Manifesto
Platform News.

Tutorial

This tutorial provides practical steps for learning ehrQL.

HEY, LOOK, WE HAVE A BUNCH
OF DATAL M GONNA ANALYZE. IT

NO, YOU FoOL! THAT WiLL
ONLY CREATE MORE DATA!

You will work through using ehrQL to:
« identify patients who should be on the QOF register for diabetes, and
« categorise patients on the register according to various QOF business rules.
& What's QOF?
The tutorial is interactive. You will get the most out of it if you run the code yourself, and do
experiments by changing the code and trying to explain what you see.
At the end of the tutorial there will be a quiz.
You can find a tutorial for writing an OpenSAFELY study in our Getting started guide.

Get started with Setting up.

© GitHub

&) Give us feedback




25 docs.opensafely.org/ehrqgl/tutorial/

W« OPenSAFELY documentation Q search O N,

OpenSAFELY documentation

Introduction Tutori al

About OpenSAFELY

Getting started

Using OpenSAFELY This tutorial provides practical steps for learning ehrQL.

OpenSAFELY best practice

ehrQL HEY, LOOK, WE HAVE A BUNCH
Tutorisl OF DATAL I'™M GONNA ANALYZE. IT.

Setting up NO, YOU FooL! THAT WiLL

Working with data with ONLY (REATE HGI)DRW

ehrQL

Simple transformations

More complex
transformations

Building a dataset

Using ehrQL as part of a
study

Quiz
You will work through using ehrQL to:
How-to guides B

Reference « identify patients who should be on the QOF register for diabetes, and

Explanations « categorise patients on the register according to various QOF business rules.

Data sources >

Support % & What's QOF? > ’
Bennett Institute Open Manifesto

Platform News The tutorial is interactive. You will get the most out of it if you run the code yourself, and do

experiments by changing the code and trying to explain what you see.

At the end of the tutorial there will be a quiz.

You can find a tutorial for writing an OpenSAFELY study in our Getting started guide. & Give us feedback

Get started with Setting up.




< > C 2 docs.opensafely.org/data-sources/

OpenSAFELY documentation Q, Search

OpenSAFELY documentation

Introduction Data Sou rces
About OpenSAFELY

Getting started

Using OpenSAFELY Overview

OpenSAFELY best practice
ehrQL

SystmOne primary care

EMIS primary care

Data sources
Covid-19 test results

Overview

SystmOne primary care Covid-19 therapeutics

EMIS primary care Emergency attendances
Covid-19 test results

High Cost Drugs
Covid-19 therapeutics

Hospital admissions

Emergency attendances
High Cost Drugs In-hospital deaths (covid-19 only)

Hospital admissions Intensive care admissions (covid-19 only)

In-hospital deaths (covid-19
only)

International Severe Acute Respiratory and emerging Infection Consortium

Intensive care admissions Registered deaths

(covid-19 only)

UK Renal Registry
International Severe Acute :

Respiratory and emerging
Infection Consortium

Registered deaths

UK Renal Registry
Support >
Bennett Institute Open Manifesto

Platform News




<« > C 25 docs.opensafely.org/actions-reusable/ Q v B 9 K 3 '

GitHub

w43 ¥ 9

- OpenSAFELY documentation Q, search ®

N\

OpenSAFELY documentation Table of contents

Introduction Reusable actions

About OpenSAFELY > Developing reusable actions

Running reusable actions

7

Getting started

Using OpenSAFELY v Like scripted actions, reusable actions are logical units of analytic code. However, whereas a
Introduction to using scripted action is written to solve a problem for one study and must be copied-and-pasted to
OpenSAFELY solve a similar problem for another study, a reusable action is written to solve a problem for
Analysis workflow several studies without copying-and-pasting between them. This makes reusable actions ideal
Federated analytics for tasks that must be completed by several studies, such as joining datasets or producing
GitHub repositories deciles charts.

Codelists

Actions v

Running reusable actions

Qverview

(hie Eiiech BlEsire You can browse existing reusable actions at https://actions.opensafely.org. Although each is

Scripted actions different, they have a common API. Consider the following extract from a study's project.yam!:

Reusable actions

Jobs site actions:
generate_dataset:
run: ehrql:vl generate-dataset analysis/dataset_definition.py ——output output/da

Level 4 server

Viewing and releasing > outputs:
outputs highly_sensitive:
Reports > dataset: output/dataset.csv.gz

Managing your > N
8INg y run_a_reusable_action:

OpenSAFELY project # We will run version “v1.8.0" of the reusable action called “a_reusable_action®
Adding your pre-print/paper to # The reusable action accepts an argument; in this case, a path to a file.
OpenSAFELY.org run: a_reusable_action:v1.0.0 output/dataset.csv.gz

Information for system # The reusable action accepts a configuration option;
integrators # in this case, an output format.
config:

Legacy 2 output-format: PNG



BENNETT Home  Aboutus  Papers Events  Blog

INSTITUTE

OXFORD i SEibriee OpenSAFELY v OpenPrescribing v TrialsTrac

Home Blog OpenSAFELY co-pilot programme: assisting users on their OpenSAFELY journey

OpenSAFELY co-pilot programme: assisting
users on their OpenSAFELY journey

Posted: Written by: Categories:
5 Aug 2021 Amelia Green OpenSAFELY




Self-service data preparation tools

ehrQL

recent_asthma_rx_count = (
prescriptions
.where( prescriptions.dmd_code.is_in( asthma_medications))
.where( prescriptions.date.is_after( "2024-11-25" - years(1) ))

.count_for_patient()

Every user can see
every other user’s
work: understand it,
re-use it, adapt it, and
improve it.

N

A )




Standardised code (“ehrQL”

recent_asthma_rx_count = (
prescriptions
-where( prescriptions.dmd_code.is_in{ asthma_medications ))
where( prescriptions.date.is_after( "2024-11-25" - years(1) )}

count_for_patient()

patient_id

has_asthma

375

NO

489

611

patient_id

has_asthma

204

YES

388

NO

525

NO




opencodelists.org/codelist/nhsd

OpenCodelists.org

care-domain-refsets/3i

OpenCodelists

Docs Register Login

3-in-1 Diphtheria tetanus and polio vaccine administration codes

Coding system

Download CSV

Download definition

Clone this codelist

Versions

20250912
Created: 24 Oct 2025 at
14:35

20250627

Created: 18 Jul 2025 at 07:21

20241205

Created: 24 Dec 2024 at
12:43

20211221

Created: 03 Mar 2022 at

Coding system
SNOMED CT (UK release
Clinical Edition) 41.0.0

Codelist ID Version Version Number of codes
nhsd-primary-care-domain- Tag ID included
refsets/3inlvac_cod 20250912 5a9175da 14

Organisation
INHSD Primary Care
Domain Refsets

About Full list Tree

Description

Taken from the "3INTVAC_COD'’ refset published by NHSD. Contains public sector information
licensed under the UK Open Government Licence v3.0
(https://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/).

References

« Primary Care Domain Reference Set Portal

Codelists are developed by a broad community of users for individual study purposes, which may or may not
meet the needs of other studies. They should not be thought of as universal definitions of a particular condition.

We don't offer any guarantees about what they do or don't identify. Users should carefully check that any

codelist meets their needs, and seek clinical input where appropriate.
&) Give us feedback




OpenCodeCounts

@ Selected codes with usage data in England — Total number of recorded events in England

117 2,427,778

Select data

Dataset (D)
General practice (SNOMED CT) [ Trendsovertime [ ygagetable () Selected codes
Hospital admissions (ICD-10)

© Hospital admissions (OPCS-4)
P { @D show individual codes @)

Date range (0

=

Select codes

Search Load OpenCodelist
Specific code(s) @

Description ()

Recorded events

fracture
OPCS-4 category (1

Reset code selection

Mar Mar Mar Mar Mar Mar
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

End date of yearly time interval

BENNETT NUFFIELD DEPARTMENT OF
= INSTITUTE PRIMARY CARE
R eTND, HEALTH SCIENCES

Nedical Sciences Deapon




The data is locked down
Everything else is open

The full technical user manual docs.opensafely.org
All the code for the platform github.com/opensafely-core
All the code for every analysis github.com/opensafely
Real-time logs of all code run jobs.opensafely.org
All the approved projects opensafely.org/approved-projects
All the outputs opensafely.org/research

N7
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What’s next?

Cautious expansion to non-COVID work
New features for users

Non-health data (OpenSAFELY-schools)
Non-UK data
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o3 schools.opensafely.org

NATIONAL
INSTITUTE
of Teaching

N
L &S OpenSAFELY

Schools

A collaboration between the National Institute of
Teaching and the Bennett Institute for Applied Data
Science

ehrQL beyond EHR
data

ehrQL is OpenSAFEL Y’s query language,
originally designed for querying data from
electronic health records. This blog post...



What's next?




Get involved

team@opensafely.org

Users
Use OpenSAFELY to access NHS data for research via NHS England.

Collaborate on the platform
Develop your own code modules in OpenSAFELY (EHR curation,
automated output checking, automated workflows, more).

Use our tools in your data centre
Full OpenSAFELY installs; or just single modules (eg GP and EHR data
preparation tools).

Get our help designing data ecosystems
We design efficient, accountable, end-to-end ecosystems, re-using

the services, tools and teams that work. §\l//&

L D)
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\

58 million patients’ records
181 projects
31 organisations
>100 completed outputs
42 days from first shovel to first output
£10 million spend to date, new funding to scale



Wellcome, RCGP, BMA, JGPITC, National
Data Guardian, TPP, EMIS, NHS England,
NIHR, MRC, LSHTM, Bristol, Manchester,
and all our productive users!






Working with EHR data
IS hard




“Raw” GP data is different to
“analysis-ready” GP data

Raw GP data

Analysis-ready GP data

979384758 38341003

979384758 271649006 155

VMP

318855006 20 taplets

979384758

Patient ID HT active in 2019
923459023490 Yes
239047293489089 No
23098409283490 No

“Diagnosis of
hypertension”

Blood Pressure
systolic reading

Prescription for
Enalapril

yrs
No
No
Yes

30/6/2021
10:31am

30/6/2021
10:31am

30/6/2021
10:31am

City Surgery,
Birmingham
B1 1AA

City Surgery,
Birmingham
B1 1AA

City Surgery,
Birmingham
B1 1AA

Cancerin prev5 Total Oral Morphine Equivalent

Prescribed in 2022
2,200mg

Omg

120mg




Converting raw GP data into
analysis-ready GP data is hard

= . City Surgery,

979384758 38341003 ho'?:;’::}::.. igf':ii?nn Birmingham
VP : B11AA

City Surgery,

979384758 271649006 155 Sl::’;iz'r:?l;e igf' :ﬂfi Birmingham
Y g : B11AA

Fne City Surgery,

VMP Prescription for 30/6/2021 Lo

979384758 28 tablets . ’ Birmingham

318855006 Enalapril 10:31am B11AA
|
Cancer in prev5 Total Oral Morphine Equivalent
Patient ID HT active in 2019 yrs Prescribed in 2022
923459023490 Yes No 2,200mg
239047293489089 No No Omg

23098409283490 No Yes 120mg




Converting raw GP data into
analysis-ready GP data is hard
and everyone does it differently!

= . City Surgery,

979384758 38341003 hDI?:::;sl:: ig{:ﬁ‘::i Birmingham
VP : B11AA

City Surgery,

979384758 271649006 155 Blapd Pressure. | | 30/6/2021. | |y rrningham
sygtolic reading 10:31am B11AA

3 021 C!ty Surgey,

979384758 28tablets  FroocP e Nghar)

318855006 Enalapril

' I
U ')\
/ f—/\ Cancer in prev5 Total Oral Morphine Equivalent
'~ & 72/ it ID HT active in 2019 yrs Prescribed in 2022
1023490 ¢ Yes No 2,200mg
—J 39047295489089 No No Omg

23098409262490 No Yes 120mg




Converting raw GP data into
analysis-ready GP data is hard
and everyone does it differently!

e R = e We wanted (and needed)
W:;;:::;; to standardise
=== EHR data management

\@f N

ancer in prev5 Total Oral Morphine Equivalent
Prescribed in 2022

2,200mg
Omg
Yes 120mg

999999999999999999999

mzm Yes No
3904729589089 No

23098409262490

3



In OpenSAFELY, we made point and click tools
o make, share, and assure “codelists”

® © ® B opensAFELY-Linkage (1 X | @ UsingehrQLtoanswer: X (& OpenCodelists: Glycate: x — + v

& C @ opencodelists.org/codelist/opensafely/glycated-.. @ @M Y & K » 4 0O ' :

OpenCodelists Docs Signup Signin

Glycated haemoglobin (HbA1c) tests

Download CSV About Full list Tree Searches

Download

definition Codes not in the full codelist are in faint grey.
Coding system F#nding
SNOMED CT

£ Hemoglobin A1C -diabetic control finding (

Coding system + ; 1 Ale above reference range (4
release
unknawn

Organisation
OpenSAFELY
Codelist ID
opensafely/glycated-

haemoglobin-hbalc- FHaemoglobin Alc (diagnostic re

tests -Haemoglobin Alc (moenitoring

VersionID -Haemoglobin Alc level (Diabetes Control and Complications Trial aligned) (1 25)

2ab1120 FHaemoglobin Alc level (diagnastic reference range) - International F remistry and Laboratory Medicine standardise

Haemoglobin Alc level (monitoring ranges) - International Federation of Clinical Chemistry and Laboratory Medicine standa
. ~Haemoglobin Alc level-International Federation of Clinical Chemistry and Laboratory Medicine standardised (

Varsions LSubstance cancentration of haes bin Alc in blood

* 2abl1f20

+ 3e5b1269 Procedure
n F in Alc - i F ion of Clinical Chemistry and Laboratery Medicine standardised (371
ﬂ = Hemoglobin Alc measurement (43396009)

[Inactive] Observable Entity
- Haemoglobin AIC -diabetic control NOS (567
n Haemoglobin Alc level (19184

8000108)

[Inactive] Procedure
Haemoglobin Alc level (14

B - | Haemoglobin Alc level (166992009)




In OpenSAFELY, we made point and click tools
to make, share, and assure “codelists”

v e E OpenSAFELY-Linkage (1 X | (% Using ehrQL to answer © X £} OpenCodelists: Glycate: X - v

< C @ opencodelists.org/codelist/opensafely/glycated-... @ @ r‘n & K » 4 0O a :

OpenCodelists Docs Signup Signin

Glycated haemoglobin (HbA1c) tests | T h e S e d O n ' t r e ly O n

Download

definition Codes not in the full codelist are in faint grey.
Coding system Finding
SNOMED CT

& Hemoglobin AIC -diabetic control finding (365845805) 1

Coding system FHemoglobin Alc above reference range (444751005)
release FHemoglobin Ale between 79%-10% indicating borderline diabetic control (165680008)
unknown

Hemoglobin Alc greater than 10% indicating poor diabetic control (165681807)

LHemoglobin Alc less than 7% indicating good diabetic control (165679005) O p e n C 0 d e l i st S

Organisation

OpenSAFELY

Codelist ID Observable Entity

opensafely/glycated- = Haemoglobin Alc level (120367 1000000109)

haemoglobin-hbalc- FHaemoglobin Alc (diagnestic reference range) (1010951000000100) o u r S e V e S t o m a e

tests -Haemoglobin Alc (menitoring ranges) (1019941000000103) ’

Version ID FHaemoglobin Alc level (Diabetes Contral and Complications Trial aligned) (1019431002000105) [ ]

2ab1F20 }Haemoglobin Alc level (diagnostic reference range) -International Federation of Clinical Chemistry and Laboratory Medicine standardised (1649381008 C Od e l I S t S fo r H E S G P
FF 1 Alc level (monitoring ranges} -International Federation of Clinical Chemistry and Laboratory Medicine standardised (1049321800009109) y

~Haemoglobin Alc level-International Federation of Clinical Chemistry and Laboratory Medicine standardised (999791000000106)

Versions Lsubstance cancentration of haemoglobin Alc in blood (1187481000000106)
+ 2abllf20 a a EEN a yo u

* 3e5b1269 Procedure

[+ BL in Alc - i ion of Clinical Chemistry and Laboratory Medicine standardised (371981000000106)

-: = Hemoglobin Alc measurement (43326009) a r e a y O o n y o u r
. . [

[Inactive] Observable Entity

B - | Haemoglobin AIC -diabetic control NOS (567641008069165) OW n m a c I n e EEE

“7-' Haemoglobin Alc level (191841000080105)

[Inactive] Procedure
- Haemoglobin Alc level (144176803)
B - | Haemoglobin Alc level (166992009)




In OpenSAFELY, we use a dynamic set of standard code
and tools for EHR data preparation

Getting properties of an event matching some criteria

What is the code of the first/last clinical event matching some criteria?

from ehrql import create_dataset, codelist_from_csv
from ehrql.tables.beta.core import clinical_events, patients

Performing arithmetic on numeric values of clinical events
asthma_codelist = codelist_from_csv("XXX", column="YYY")

dataset = create_dataset()
dataset.first_asthma_diagnosis_date = clinical_events.where(
clinical_events.snomedct_code.is_in(asthma_codelist)

Finding the mean observed value of clinical events matching some criteria

) .where(
clinical events.date.is on or after("2022-07-01") from ehrql import create_dataset, codelist_from_csv
) £ byl - ' T =T = from ehrql.tables.beta.core import clinical_events, patients
.50rt_by
clinical_events.date hbalc_codelist = codelist_from_csv("XXX", column="YYY")

).first_for_patient().snomedct_code

dataset.define_population(patients.exists_for_patient()) HRLRSCLIR ereate dataseri|

dataset.mean_hbalc = clinical_events.where(
clinical_events.snomedct_code.is_in(hbalc_codelist)
) .where(
clinical_events.date.is_on_or_after("2022-087-01")
) .numeric_value.mean_for_patient()
dataset.define_population(patients.exists_for_patient())




Performing arithmetic On NUMETIC Vawes s =sermm

f clinical events matching some cri

Finding the mean observed value O

codelist_from_csV

dataset,
vents, patients

from ehrqgl import create_
re import clinical_e

from ehrql.tables.beta.co

hbalc_codelist = codelist_from_csv("XXX", column=“YYY“)

create_dataset()
= clinical_events.where(

ts.snomedct_code.is_in(h

dataset =
dataset.mean_hbalc
clinical_even

balc_codelist)

) .wherel(
te.is_pn_or_after("2022—07—@1")

clinical_events.da

alue.mean_for_patient()
ient())

) .numeric_V
ion(patients.exists_for_pat

dataset.define_populat



ehrQL standardises and
makes EHR code:

e readable

e reusable

e portable




ehrQL is readable

recent_asthma_rx_count = (
prescriptions

.where( prescriptions.dmd_code.is_in( asthma_medications ))

.Where( prescriptions.date.is_after( "2024-11-25" - years(1) ))

.count_for_patient()

QU

/INN



ehrQL is readable

recent_asthma_rx_count = (
prescriptions
.where( prescriptions.dmd_code.is_in( asthma_medications ))

.where( prescriptions.date.is_after( "2024-11-25" - years(1) ))

.count_for_patient()

QU

/INN



ehrQL is readable

recent_asthma_rx_count = (
prescriptions
.where( prescriptions.dmd_code.is_in( asthma_medications))

.where( prescriptions.date.is_after( "2024-11-25" - years(1) ))

.count_for_patient()

QU

/INN



ehrQL is readable

recent_asthma_rx_count = (
prescriptions
.where( prescriptions.dmd_code.is_in( asthma_medications ))

.where( prescriptions.date.is_after( "2024-11-25" - years(1) ))

.count_for_patient()

QU

/INN



ehrQL is readable

recent_asthma_rx_count = (
prescriptions
.where( prescriptions.dmd_code.is_in( asthma_medications ))

.where( prescriptions.date.is_after( "2024-11-25" - years(1) ))

.count_for_patient()

QU

/INN



ehrQL is readable

recent_asthma_rx_count = (
prescriptions
.where( prescriptions.dmd_code.is_in( asthma_medications ))

.where( prescriptions.date.is_after( "2024-11-25" - years(1) ))

.count_for_patient()

QU

/INN



ehrQL is readable

recent_asthma_rx_count = (
prescriptions

.where( prescriptions.dmd_code.is_in( asthma_medications ))

.Where( prescriptions.date.is_after( "2024-11-25" - years(1) ))

.count_for_patient()

QU

/INN



ehrQL is readable for clinicians!

recent_asthma_rx_count = (
prescriptions

.where( prescriptions.dmd_code.is_in( asthma_medications ))

.Where( prescriptions.date.is_after( "2024-11-25" - years(1) ))

.count_for_patient()

/INN




ehrQL is reusable

has_asthma = (

asthma_diagnosis | (recent_asthma_rx_count > 3)

/INN



ehrQL is reusable

dataset.define_population(

variables_library.has_asthma

/INN



ehrQL is reusable

dataset.define_population(

variables_library.has_recent_asthma(years=5)

/INN



ehrQL is composable




ehrQL is portable
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ehrQL is portable

patient_id | has_asthma
375
489
recent_asthma_rx_count = (
611

prescriptions
.where( prescriptions.dmd_code.is_in( asthma_medications ))

where( prescriptions.date.is_after( "2024-11-25" - years(1) ))

.count_for_patient()

patient_id | has_asthma
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