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“The patient had a|severe|rashjyesterday|and has a feverlltoday Demographics

“The patient has a family history oflangina’ Prescriptions

Lab results

Suspectqulzheimer’s diseasq,|referred to memory clinig
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Abnormal pathology results for rheumatology patients on Methotrexate .
High-CCA antibodies suggesting pre-clinical Rheumatoid Arthritis Bed Alerti ng
Patients being discharged on anticoagulants but not referred to Anticoagulation Clinic via Watcher
Etorprice Cohorts
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Structured Data Natural Language Processing De-
Semantic Annotation (HPO, SNOMEDY); ElasticSearch Index :
GATE Apps and de-identification Identified Research
Research
Dataset
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Klng s College Hospital
Most mature deployment

* 15 mins behind live record

« De-identification running in parallel

[H) Guy’s with identifiable record

« 13M free text documents

« 300M observations

 CRIS-style governance model
under review to enable research

SLaM
* Running now
« 30 mins behind live record
SLaM  ldentifiable data only (i.e. delivery
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Patient flow Dynamic network KCH 78,400
admissions

Automatic risk CogStack, KCH 10k patients

scores SemEHR, 6.5 years
Knowledge Graph

Prescribing CogStack KCH 10k patients

patterns 6.5 years

Adverse drug ADEPT, SLaM (CRIS) 260k patients

reactions Knowledge Graph

Kidney failure in SemEHR, MIMIC-II 44Kk admissions

ICU Knowledge Graph UCLH

Blood cancer NLP, Graph KCH 100s patients

subtyping
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Audit example — Heart Failure
1

Extract medical history

Cohort selection
Baseline data extraction
Procedures
Comorbidities
Medication

Electronic follow-up
2 years
Secondary outcomes

Primary outcome
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Past medical history

Discharge summary:

Primary diagnosis — Heart Failure
2014-2015

Patient #16 Patient #200 Patient #3201

Readmission Follow-up
Breathless Stable

Planned

ACID implant
Follow-up

Review meds
Emergency

Heart Attack
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12 - outcome

HF patients 2014-15 —— AICD/CRT

—— Death

4625 patients .
Follow up 2016/01- 2017/12
10,709 documents

12 with AICD implanted (0.26%)
187 with CRT implanted (4.04%)
552 died (11.27%)

Cumulative proportion of cohort (%)
o

Unstructured routine data to cohort
Total time: 3 hours
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7016
Date
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Atrial Fibrillation - Motivation

« Atrial Fibrillation (AF) is a heart condition causing an irregular heart
rate

« Affects approx. 1m people in the UK
* AF patients have 5x higher stroke risk
— AND stroke more likely to be fatal
— 20% of strokes linked to AF
« Calculate stroke risk with CH,DS,-VASc score
« Stroke risk is effectively managed by oral anticoagulants (OAC)
 OAC known to be underutilized in primary care and research cohorts
— No real idea of what’s happening in secondary care
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« What proportion of AF patients are being prescribed an OAC

« Has that proportion been affected by the introduction of new drugs?
 What features are associated with prescribing?

* Could the proportion be improved somehow?

— If the ~40% of AF patients not taking OAC are all contraindicated
then there’s no point pushing OAC prescribing
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b) OAC prescribing b) OAC and AP prescribing
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Routine vs. registry

CENTRAL ILLUSTRATION Introduction of Direct Oral Anticoagulants Is Associated With Increase in Overall Rates

of Oral Anticoagulation for Atrial Fibrillation

100

90

80

70

60

50

Percent (%)

40—

30

20—

Dabigatran
approved by FDA

Rivaroxaban Apixaban
approved by FDA  approved by FDA

.Apixaban

Anticoagulant . Warfarin . Dabigatran . Rivaroxaban

Marzec, L.N. et al. J Am Coll Cardiol. 2017;69(20):2475-84.

FDA = Food and Drug Administration.

Marzec et al. 2017
National Cardiovascular Data Registry PINNACLE registry
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KCH routine free text data
10,030 AF patients with CHA2DS2-VASc score > 1

655,000 patients with nonvalvular AF and a CHA2DS2-VASc score of >1
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First medication

Updated 2014 NICE guidelines recommend DOAC over warfarin for
stroke risk management in AF

Medication switching for existing cases

Before After
First medication for new AF cases in KCH, 2011-2017 no drug
(209) no drug
0.6 - —— warfarin (282)
DOAC
0.5 —— No drug
0.4
C
0
S 0.3- Warfarin Warfarin
s (595) ] (413)
% 0.2-
\
0.1-
0.0- AP only (242)
2011 2012 2013 2014 2015 2016 2017 AP only

DOAC (57)
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