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The value of data
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The value of data

) Network of data — different data types and sources
Real world evidence

Laboratory — Efficacy data
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What is Big Data
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Structured and unstructured data
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Data lakes

Inflow of multiple data sources in multiple formats

Medical history

laboratory data

Genomic data Patient reported

Repository of all data in raw format

Data
marts

Analysed data outflow
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Data boxes
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Graph database — Building a mindmap
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Benefits of graph databases

* The conceptual data model translates directly into the
graph database model.

* Graph databases are flexible and easily expandable.
 Metadata can be stored directly as part of the data.

e Data can be evaluated in different contexts.
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Conceptual modelling

participates in
Person —

Id: 01-701-1015

AgeU: years

Study

Id: SO03

Design: Parallel

Blinding: Double
Control: Placebo

Study
Id: S003

Design: Parallel

Id: 01-701-1015

AgeU: years

Blinding: Double

Control: Placebo
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e * individual nodes (identity index)
/ = \\‘ * node types (node type identity index)

a » existence of indirect relationships (relation index)
* property values (property index)
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System to answer complex questions

* Find all blood pressure measurements that are
considered high and that are connected to patients

that were given a dose of the drug A

 What adverse events have been reported for
patients with elevated liver values
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Find all blood pressure measurements that are considered high and that
are connected to patients that were given a dose of the drug A

EXAMPLE




Step 1: Identify all treatment nodes that
fulfil criterion of drug A and identify all
related nodes
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Step 2: Identify all blood measurement
nodes that fulfil criterion of high blood
pressure and identify all related nodes
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BP BP
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Step 3: Identify all nodes of node
type “Patient”
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Step 4: Combine all groups and identify
nodes that are members of all groups
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Cohort definition
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Querying a relational database

Liver Value

Id

Value

I
Id

Id Id —

Name Name Name

» Studyld by Patientid

Adverse Event
Id

Name

Visit Id

NN [EEESETT CEEEETE  C TS (T
1 1 1 1 1 1 1 1 1

1
2 2 1 2
1
2

B WN

SELECT ae.Name
FROM Adverse Event ae
INNER JOIN Visit v ON v.Id = ae.Visit Id
INNER JOIN Patient p ON p.id = v.Patient Id
WHERE p.Id IN (
SELECT p2.ld
FROM Patient p2
INNER JOIN Visit v2 ON v2.Patient Id = p2.Id
INNER JOIN Liver Value Iv ON Iv.Visit Id = v2.Id
WHERE Iv.Value > 5

1
2
2

1
2 10 2
3 2 3
4 1 4

0 Tore v
1

1 Headache

2 Nausea 1
3 Insomnia B
4 4

Depression
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Querying a graph database

AE Y AE LV
[nsomnia 2 Depressior i

AE
eadache

Select data:
Type of Node: “Patient”
With (Type of Node: ”Liver Value”, Property: ”"Value > 5”)

Fetch:
Type of Node:”Adverse Event”, property:”"Name”
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The curated data lake

Data entry systems

Data Lakes i
,_ SIS Curation ICQL

Master Data Sources

, Big Data

C

Conceptual
Ontology
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Thank you
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