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Reflect	on	your	data	



The	value	of	data	
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The	value	of	data	
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Adverse	events	

Efficacy	data	

PRO’s		

Network	of	data	–	different	data	types	and	sources	



What	is	Big	Data	
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Unconnected	Silos	



Structured	and	unstructured	data	
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miss	sophie’s	class	were	learning	about	punctuaAon	they	knew	they	needed	to	
remember	to	use	capital	leVers	for	proper	nouns	and	full	stops	at	the	end	of	sentences	
but	didn’t	always	bother	to	put	them	in	please	also	put	new	speech	in	a	new	paragraph	
reminded	miss	sophie	before	they	began	new	speech	has	to	have	a	capital	leVer	too	
doesn’t	it	asked	flossie	yes	but	not	when	speech	conAnues	replied	miss	sophie	if	the	
same	person	is	sAll	speaking	I	oWen	forget	punctuaAon	before	and	aWer	speech	admiVed	
one	sensible	child	but	I	will	try	my	best	to	get	it	right	first	Ame	

Miss	Sophie’s	class	were	learning	about	punctuaAon.	They	knew	they	needed	to	
remember	to	use	capital	leVers	for	proper	nouns	and	full	stops	at	the	end	of	sentences,	
but	didn’t	always	bother	to	put	them	in.	“Please	also	put	new	speech	in	a	new	
paragraph,”	reminded	Miss	Sophie,	before	they	began.		
“New	speech	has	to	have	a	capital	leVer	too,	doesn’t	it?”	asked	Flossie.	
“Yes	but	not	when	speech	conAnues,”	replied	Miss	Sophie.		
“If	the	same	person	is	sAll	speaking,	I	oWen	forget	punctuaAon	before	and	aWer	speech,”	
admiVed	one	sensible	child,	“but	I	will	try	my	best	to	get	it	right	first	Ame.”	



RelaAonal	Database	
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Data	lakes	
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Genomic	data	 laboratory	data	
Medical	history	

PaAent	reported		
outcome	

Repository	of	all	data	in	raw	format	

Analysed	data	ou`low	

Inflow	of	mulAple	data	sources	in	mulAple	formats	

Data	
marts	



Data	boxes		

10/10/2016	 Phuse	2016	

Study I 
Study II 

Patients 
Study I 

Laboratory 
data -  

Real world 
evidence 

Laboratory data 

Laboratory data – Study 
III 

Genome data 
Study III 

Genome data 
Study III 

PRO’s 
Adverse events Study sites 

Study I 

Medical history 

Outcome 
data 

Study II 

Study I 



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.		

•  Data	can	be	evaluated	in	different	contexts.		
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PaAent	 Study	
Id:	01-701-1015	
Age:	68	

AgeU:	years	

Sex:	Female	

Id:	S003	
Design:	Parallel	

Blinding:	Double	

Control:	Placebo	

has	

Conceptual	modelling	

10/10/2016	 Phuse	2016	

Person	 Study	
Id:	01-701-1015	
Age:	68	

AgeU:	years	

Sex:	Female	

Id:	S003	
Design:	Parallel	

Blinding:	Double	

Control:	Placebo	

parAcipates	in		



Indices	versus		graph	traversal	
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•  individual	nodes	(idenAty	index)	
•  node	types	(node	type	idenAty	index)	
•  existence	of	indirect	relaAonships	(relaAon	index)		
•  property	values	(property	index)	
	



System	to	answer	complex	quesAons	

•  Find	all	blood	pressure	measurements	that	are	
considered	high	and	that	are	connected	to	paAents	
that	were	given	a	dose	of	the	drug	A	

•  What	adverse	events	have	been	reported	for	
paAents	with	elevated	liver	values	
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EXAMPLE	

Find	all	blood	pressure	measurements	that	are	considered	high	and	that	
are	connected	to	paAents	that	were	given	a	dose	of	the	drug	A	



Step	1:	IdenAfy	all	treatment	nodes	that	
fulfil	criterion	of	drug	A	and	idenAfy	all	
related	nodes		
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Step	2:	IdenAfy	all	blood	measurement	
nodes	that	fulfil	criterion	of	high	blood	
pressure	and	idenAfy	all	related	nodes	
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Step	3:	IdenAfy	all	nodes	of	node	
type	“PaAent”	
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Step	4:	Combine	all	groups	and	idenAfy	
nodes	that	are	members	of	all	groups	
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Result	set	for	PaAent	node	
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Cohort	definiAon	
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Querying	a	relaAonal	database	

10/10/2016	 Phuse	2016	



S	
1	

P	
1	

V	
1	

LV	
1	

V	
2	

LV	
10	

P	
2	

V	
1	

V	
2	

LV	
1	

AE	
Headache	

AE	
Nausea	

LV	
2	

AE	
Insomnia	

AE	
Depression	

Select	data:	
Type	of	Node:	“PaAent”	
With		(Type	of	Node:	”Liver	Value”,	Property:	”Value	>	5”)		
	
Fetch:		
Type	of	Node:”Adverse	Event”,		property:”Name”	

Querying	a	graph	database	
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The	curated	data	lake	
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www.Capish.com	
	

Peter	Tormay	
peter.tormay@capish.com	

Thank	you	


