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* Data generation mechanism

* Linked electronic health records
* EHR phenotyping

* Challenges & opportunities
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Healthcare settings and data custodians

CPRD: GP Data NHS Digital: Hospital Data

SECONDARY CARE
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Electronic Health Records
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Linked Electronic Health Records

Chronic obstructive airway disease
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Linked Electronic Health Records

Chronic obstructive airway disease
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EHR phenotype

IF HT = 1, THEN HT _comp = 1 .
Biometrics, test results, time dependent thresholds
For non-diabetic patients:

IF there are at least three occurences of (5¥S5 BP >= 148 mmHg OR DIAS BP »>= 98 mmHg) within 1 year of releva
nt date) OR if there are at least three occurences of (BP cat = 3) within 1 year of relevant date

THEM HT _comp = 1

Diagnoses

For diabetic patients:

6627.00 GOl IF there are at least three occuren = 138 mm OR DIAS BP >= 28 mmHg) within one year of relevan
EE25 00 pPoc t date OR if there are at least thr 3) within 1 year of relevant date
THEM HT _comp = 1 ~ .
G200y Medication
662G.00 Hypertensive treatm.changed
All primary care prescriptions from BNF chapters:
6620.00 On treatment for hyperiension 2.2.1 Thiazides and related diuretics
6620 00 Moderate hypertension control 2.2.3 Potassium-sparing diuretics and aldosterone antagonists
] ) , 2.2.4 Potassium-sparing diuretics with other diuretics
662c.00 Hypertension six month review ,
2.4 Beta-adrenoceptor blocking drugs
662d.00 Hypertension annual review 2.5 Hypertension and heart failure
562r.00 Trial withdrawal of antihyperiensive therapy Lol SLEAIFE TR LEEITE

et wen e e s Haglth care utilisation patterns
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EHR phenotype

e Extraction — Algorithm (generic)

Diagnosis (dx) code? | Exclude from non-Dx patients

Typical medication + no
other Dx-related code?

Possible non-Dx patient

H/O code?

Exclude from non-Dx patients

>1 dx code of t6mth typical +6mth visit Referred to specialist
other source? medication? to specialist? in 6mth before dx?

Dx with SID Dx with SID Dx with SID Dx with SID Dx without SID

Pujades-Rodriguez M. (2016) Heart, 102:383-398
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Challenges

Day-to-day challenges:

1. Comply with the data custodians directives on data
protection

2. Understanding the data generation mechanisms
1.Clinical practice

2.Recording of information
3.Coding

3. Connecting jargons from multiple disciplines
4.Understand the associated information governance



Challenges

EHR’s observation window
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Opportunities

 Recent willingness by data custodians to research health
data using machine learning based methodologies

* Wide range of exploratory or hypothesis generation/test
studies
— Patient classification (Machine Learning sub-phenotyping)

— Detailed healthcare utilisation patterns (multi-state trajectory
flows)
— Integration of data models

— Sophisticated epidemiological/statistical methods
computationally feasible for causal inference

— EHR based decision/early-detection tools (automation)
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