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. . NHS|
About the SLAM Biomedical Research National Institute for

Centre (B R C) Health Research

Coverage — Lambeth, Southwark, Lewisham, Croydon

Base population —c.1.2m

Clinical services — specialist MH Trust
« CAMHS

» General adult psychiatry
* Older adult services

» Learning difficulties

» Addictions
* National
 |APT

* Forensic

South London and Maudsley (SLAM)
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EHR, search and NLP at the NHS|

National Institute for
MaUdS|ey BRC Health Research
_ Coverage: Four London boroughs « CRIS
The Patient | N . Interactive search
Journey Local population: c. 1.1 million « FAST index
System (ePJS) o o « SQL RDBMS
Clinical area: specialist mental health | = ~A1E pased NLP

~~ T\ | Active patients: c. 35 000 RN
N A N A

Total inpatients: ¢. 1 000

Total records: c. 392 000 people

“____~  Documents; 35 million —
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NHS
CRIS Proj ect Summ ary National Institute for

Health Research

Aims:

To provide searchable access to clinical records from the South London and Maudsley
NHS Foundation Trust (SLAM) for research purposes

To ensure the legal and ethical rights of patients are protected

Specification and Pilot Operational
development phase phase

Maudsley Biomedical Research Centre (BRC)




CRIS security model: NHS

National Institute for

service user led governance Health Research

CRIS security model developed and managed
by stakeholder / patient-led oversight committee

Require a trust contract or
research passport

De-identification,
Audit log of alll including free text
CRIS use

ProjECt — CRIS
application l
Project approval

process Record level
Output m

Trust firewall
|
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NHS

National Institute for

NLP at the Maudsley BRC Health Research

Largely GATE based NLP applications
- Core of rule based applications

- Large number (80+) of supervised ML applications, iteratively
generated using TextHunter

Python based NLP applications using deep learning and other
approaches.

Research output: over 100 research papers partly based on NLP
generated data

Use in clinical care at an early stage

- Used to monitor physical health interventions

Maudsley Biomedical Research Centre (BRC)



NHS

National Institute for

CRIS NLP applications Health Research

Intervention Intervention context Intervention Outcome
indications

Symptoms Context Interventions Outcomes
Psychosis Cognitive function M Pharmacotherapy ¥ Adverse drug events

Positive M Social care M Polypharmacy M Extrapyramidal 4

Negative M Living alone M Adherence/compliance ¥ Other &

Disorganisation M Diagnosis Psychotherapy Symptom trajectories &

Manic IZ[ Social status & CBT M (receipt, offer, etc.) Improvement

Catatc.)nlc %} Education & DBT & Deterioration
Affective Phvsical disorders & CAT & General mental health

Mood M ysical disorders Famil Improvement

o Investigations &5 amily P

Biological symptoms | Supportive/behavioural e Deterioration

Instability M Substances

Anxiety © Smoking M

Obsessive/compulsive ¥ Alcohol &

Somatic & Cannabis

Behaviour Mephedrone ¥

Agitation/withdrawal M Amphetamlne 4 M = F:omplete
Other Cocaine M &5 =in progress

Others &
Insight M
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eEYCo33 eEYCMNAO1 abDIProa I

F32.1 - Moderate

[1EIle‘ 2i8) Lesss sosss OB S22 s AQE o FRMAale Aspen ([ Dawvid depressive episode
Southp Diagnosis F32.1 Moderate depressive episode FOO.1 — |
deme mypyIe m—

MMSE when possible { was 19/30) 3 Request investigations to exclude NG
as cause of decreased appetite. 4 Awaiting Dietician's opinion. 5 Monitar
for pain relief. Dr Amanda Thompsell Consultant in Liaison Clder Age

Psychiatry ———--——-————=——m - 09 Mar 2011 11:15, Julie Errington

osoft SL Server Management Studio

Edit  Wiew CQuery Project Debug  Tools  Window  Community  Help

1 | SQLCrisImpart | VExecute b W o 30 || 30 U | g3ETEY | = 2 |E iE J&:’Ei
SQLOQueryd.sql ...oadbent {Bl}}*]”- SOLCuery3.sql .. .oadbent (SO ]”- SOLQueryz . sql .. oadbent (7310* ]
o H=select * from GATE diagnosis 20120626

j | where CN Doc ID = '28257385"
1] |
] Results | 3 Messages

Diagnosziz_ld | Source_T able | Date_of CRIS_Cump | Diacument_Drate | BRCID | CH_Coc_|D | diagnosiz |

1 [ 83935 event. Commentz  2012-06-26 00:00:00.000  20171-03-07 00:00:00.000 10173273 | 28257333 F32.1 Moderate depreszsive episode
2 83936 event. Commentz | 2012-06-26 00:00:00.000  20717-03-07 00:00:00,000 10173278 29267383 FOO.1 Alzheimers dementia
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eEYCo33 eEYCMNAO1 abDIProa I

F32.1 - Moderate
depressive episode

[101?32?8] ZZZEL 22222 D OB 22222 ﬂge a7 Female ﬂspen
South) Diagnosis F32.1 Maoderatsg
dementia Action from ward round
MMSE when possible { was 19/30 de NG
as cause of decreased appetite. 4 Awaiting DIEtII:I-EIr'I s apinion. & Monitor
for pain relief. Dr Amanda Thompsell Consultant in Liaison Clder Age

Psychiatry ———--——-————=——m - 09 Mar 2011 11:15, Julie Errington
s [Mhen)]
, [Route]
FRON [SQLCrisImport] . [dhbo] . [GATE medication 20120626]
-where CN Doc ID = 'Z8Z57584°

| Results | 3 Messages
du:u:ument date brzid I:H=D|:n:=ID Drug Drug__Type Status Tenze | Doze DI:ISE-'="-.-"EI|LJE-' Doze Ul
J 2011-03- I:I? 00:00: 00, DDD 'IEI'I F3278 282R7oER Mitazapine  Anhdepreszants  continuing  present 30mg 300 g
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eEYCo33 eEYCMNAO1 abDIProa I

F32.1 - Moderate
[101?32?8] LELLZ 22222 D OB 22222 Age BY Female Aspen { Dawid depressive episode
South) Diagnosis F32.1 Moderate depressive episode FOO.1 h

Qemertig acuoan irarm ward rouna B Increase Mirtazapine to 30mg . 2

MSE when possible { was 19,’30 3 Request investigations to exclude NG

# fwvaiting Dietician's opinion, 5 Monitor

ﬁ:ur pain rellef Dr ﬁmanda Thnmpsell Consultant in Liaison Older Age

Psychiatry ———--——-————=——m - 09 Mar 2011 11:15, Julie Errington

=nk {El}}*]"- SOLQuery3,sqgl . oadbent (8007 r SOLQuery? . sql .. oadbent (7817 ]
GATE mimse cleaned 20120626

[ = 'Z28257885"

3

I_tal:ule Date of CRIS Dump BRCID CH_Doc D | Document_Date Murmeratar | Denaminator I'n-1l'-a1}
Comments  2012-06-26 00:00:00.000 10173278 28257888 2011-03-07 00:00:00.000 19 a0 201
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NHS

Data Enhancements - Natural Language Processing (NLP) National Institute for
Health Research

Why NLP is important for SLAM ?

e MMSE score and date

T IMSE Structured | MMSE from NLP

N instances 10467 121283

N patients (at least 1 instance) 6944 27486
Precision 97%
Recall 98%

Maudsley Biomedical Research Centre (BRC)




, NHS|
The BRC’s need for cloud-based National Institute for

NLP and compute services Flealth Research

. Scaling
- Scaling beyond desktop servers

- Implementation of Azure infrastructure at SLaM

. Self service NLP
- Streamline access to NLP, textual data, compute resources
- Simplify routine running of applications by analysts
- End user access to individual applications

« Collaboration

- Sharing NLP services and compute resources with collaborators

- Delivering NLP to other trusts - anyone interested?

Maudsley Biomedical Research Centre (BRC)



NHS

The MaUdS|ey text analytiCS National Institute for
eCOsyStem Health Research
« Analytics
. Epidemiology
CLINICAL
SLaM Text
| > Analytics Platform > REGORD
EATES

___DEVE LOPER/v
Python
Developer

v

. Real time
analytics

« Visualisation

« Alerting

Maudsley Biomedical Research Centre (BRC)
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The Maudsley BRC Text Analytics Nationallnstit%

p | atf() 'm Health Research

Based on GATE Cloud — a public Amazon backed NLP cloud
service run by University of Sheffield GATE Team

« Adapted to Azure for SLaM by the GATE Team

« This demonstration
— Is not running on the SLaM Azure tenancy
- contains a partial set of applications
- does not use SLaM data
« MTSamples
« MIMIC 1lI

Maudsley Biomedical Research Centre (BRC)
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National Institute for

Health Research

Demonstration

https://nhsta.slam-services.qgate.ac.uk/

Maudsley Biomedical Research Centre (BRC)
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https://nhsta.slam-services.gate.ac.uk/

NHS

National Institute for

Data - MIMIC 1l Health Research

o https://mimic.physionet.org/

. Deidentified health-related data associated with over forty
thousand patients who stayed in critical care units of the Beth
Israel Deaconess Medical Center between 2001 and 2012

. Available for research
« 2083 180 free text event notes

« Encrypted in our database
-~ We cannot view content

-~ We can show counts of tables and limited extracted
structured data

Maudsley Biomedical Research Centre (BRC)


https://mimic.physionet.org/

NHS

National Institute for

Data - M TS am p | es Health Research

o http://www.mtsamples.com/

. 2 377 medical transcription sample reports and examples
. Publicly available

« American English

« Some are low guality

« As this is publicly available, we can show you the content

Maudsley Biomedical Research Centre (BRC)


http://www.mtsamples.com/

NHS

National Institute for

Demo h ard ware Health Research

Running in Azure West Europe region

Database: 100 DTU SQL Server

Front end: B2ms burstable (up to 2 cores and 8GB RAM, 7.3p/hr)

Processing

- Configurable and expandable, today we are running one of:

- 6 x dynamically provisioned DS2v2 (2 cores, 7GB RAM,
10.2p/hr)

- 1 xDS2v2 “always on”, plus 5 x dynamically provisioned
D4v3 (4 cores, 16GB RAM, 17.9p/hr)

Maudsley Biomedical Research Centre (BRC)
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National Institute for

Processing software Health Research

« Nodes run open source Gate Cloud Paralleliser - GCP
- Database rows split in to batches
- Multi-threaded processing of each batch by nodes
- Join

« Each batch is around 15000 database rows

. If several jobs are running, processing nodes will round robin
between the jobs, rather than jobs monopolising nodes

Maudsley Biomedical Research Centre (BRC)



