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Introduction to graphs
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Race/Ethn

StudyDesign: Demographics (DM_1)

Demographics [DM_UseCasel]

-

1.

Sex

X Female
O Male

o

Ethnicity

() Hispanic or Latino

X Not Hispanic or Latino
(O Not reported

() Unknown

Race

(O American Indian or
Alaska Native

X Asian

X Black or African
American

(O Native Hawaiian or
Other Pacific Islander

(O White

city

MULTIPLE

Usubjid

Sex Race

Ethnicity

&Subject

_/'
USUBJID! 1

L\
Sex: Female

RACE1L

ASIAN

ﬁ

+

RACE2

BLACK OR AFRICAN AMERICAN

Collection of Race and Ethnicity Data
in Clinical Trials

Qithnicity
Race | = :

Race

We recommend offering an option of selecting one or more racial designations or
additional subgroup designations. Recommended forms for the instruction accompanying
the multiple response questions are “Mark one or more™ and “*Select one or more.”

Name: Not Hispanic
or Latino

g Name: Asian

=== African American




The graph can be queried ...

$ MATCH (s:SUBJECT)-[]-(r:RACE) RETURN * $ MATCH (s:SUBJECT)-[]-(r:RACE) RETURN * =

to € L)  sueEecTR)

Graph REPORTED_RACE(3)

'g,o 7w 7)) SUBJECT(3)

Graph REPORTED_RACE(4)

Rows
A REPORTED_RACE REPORTED_RACE REPORTED_RACE REPORTED_RACE 01-701-1023
Text %% %
\Q‘IQ\ \&Q‘
<P
Code 01-701-1028 Py 01-701-1028

African
American

Don’t need to change the question



The Graph is for storing information

$ MATCH (s:SUBJECT)-[]-(r:RACE) RETURN * é $ MATCH (Subject:SUBJECT)-[]-(Reported Race:RACE) RETURN * s 2 A
‘e m YY" 2) SUBJECT(3) 7®  Reported_Race Subject
b Graph
Graph REPORTED_RACE(3)
g name Asian USUBJID 01-701-1028

@ Rows

Rows
A name Asian USUBJID 01-701-1023
A REPORTED_RACE REPORTED_RACE Tt
Text %% < />
~Ry S

Code name Asian USUBJID 01-701-1015

<P

Code 01-701-1028
name Black or African American USUBJID 01-701-1015

Visualization is something different



TAUG Parkinson’s Disease I\/l d " | | | > t
Diagnostic Criteria Example CRF e | C a I S O ry
Date Medical History Taken (m middiyyyy):
1. Year of first symptoms as confirmed by history obtained by the physician?
2. Year of Initial Diagnosis?
3. Diagnostic Features/Criteria (as evident on clinical assessment of the patient):

4-6 Hz Rest Tremor:‘ Present [ Absent [[] Unknown
Bradykinesia: [[] Present [[] Absent [[] Unknown Gra P hre prese ntation

Rigty £ Presen() Avsent ] Unknown r,. Subject)
Asymmetic Onset: ] Present ] Absent J Unknown =
=22

” a0 T

Substantial Response to Dopaminergic Therapy: [[] Present [[] Absent [[] Unknown

L PN A Db AE NDNimmiinmmim ~E DN

[0 Change in facial expression [0 Dystonia (specify symptoms)
[0 Disturbances of dexterity
a. Ambulatory/Axial Difficulties:
[ Freezing O Fais
[0 Lack of arm swing [ Slowness of gsit
[ Leg Dragging [0 Other sbnormality of posture or gsit (other,
[ Shuffiing of gsit specify)

O Postural imbalance (excluding falls)
6. Side of Body of Initial Symptoms:
[ Rignt [ Left [ Bilateral [J Midline [ Unknown
7. Motor symptoms developing over the course of iliness (Please check all that applies):
[0 Tremor (including intemal tremor) - Approximate dste of onset (m m/ddiyyyy): [J Unknown
[0 stiffness - Approximate date of onset {(m middiyyyy): [J Unknown
[0 Micrograghia - Approximate date of onset (m m/ddiyyyy): [J Unknown
[0 Change in facial expression - Approximate date of onset (m m/dd/yyyy): J Unknown
3 oi of ity - Approxi date of onset (m m/ddiyyyy): ] Unknown
[0 Weskness - Approximate date of onset (m m/dd/yyyy): [J Unknown
[ Dystonis - Approximate date of onset (m m/ddiyyyy): [J Unknown
&a. Ambulstory/Axisl Difficulties:
[ Freezing - Approximste date of onset (m m/ddfyyyy): [J Unknown
[0 Lack of arm swing - Approximate dste of onset (m m/dd/yyyy): [J Unknown
[0 Leg Dragging - Approximate date of onset (m middlyyyy): [J Unknown
[0 shuffiing of gait - Approximate date of onset (m m/dd/yyyy): [J Unknown
[ Postural i falls) - Approxi date of onset (m m/ddiyyyy): ] Unknown
[0 Fslis - Approximate date of onset (m midd/lyyyy): [[J Unknown
[0 Slowness of gait - Approximste date of onset (m middiyyyy): ] Unknown
[0 Stooped posture - Approximate date of onset (m m/ddiyyyy): [ Unknown

. Other abnormality of posture or gsit {other. specify) — Approximate date of onset (m m/dd/yyyy): .
Unknown
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Medical History

USUBJID  |MHTERM MHLLT MHDECOD MHCAT MHBODSYS MHSTDTC
01-701-1015 [ALZHEIMER'S DISEASE PRIMARY DIAGNOSIS 2010-04-30
01-701-1015 [ALZHEIMER'S DISEASE FIRST SYMPTOMS 2008-06-10
01-701-1015 | VERBATIM_0825 TINNITUS TINNITUS SIGNIFICANT PRE-EXISTING CONDITION |EAR AND LABYRINTH DISORDERS

01-701-1148 [ALZHEIMER'S DISEASE PRIMARY DIAGNOSIS 2010-12-12
01-701-1148 [ALZHEIMER'S DISEASE FIRST SYMPTOMS 2008-06-10
01-701-1148 [VERBATIM_0047 TINNITUS TINNITUS SIGNIFICANT PRE-EXISTING CONDITION [EAR AND LABYRINTH DISORDERS

Significant pre-existing condition

mmm lIllllllIllllllllllll.llllllllll Disease
TLLL] u

First SymptOms
USUBJID:SO1 Date:2008-06.1¢

*
*
*
*
Prim .
fimary Diagnosis

Date:2010-04-3¢

—————

> Disease
primary Diagnosis
Date:2010'12‘12

USUBJID:S02 | o symptoms .
Date:2003'06'10

Significant pre-existing condition
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Where did my SDTM domain go?




Where did my SDTM domain go?

MATCH (n) WHERE n.DOMAIN = “MH” AND n.USUBIJID = *1”

VISITNUM 1

DOMAIN MH

DY -14

VISIT SCREENING 1

CAT PRIMARY DIAGNOSIS
name ALZHEIMERS DISEASE
STDTC 2006-03-11

USuUBJID 1

VISITDY -7




Query s Medical SDTM MH Domain

MATCH (s:Subject)-[]->(n),
(s:Subject)-[]-(study:Study)
WHERE s.USUBJID = '1l' AND n.DOMAIN = 'MH'
RETURN study.name as STUDYID,
s.USUBJID as USUBJID,
n.DOMAIN as DOMAIN,
n.name as MHTERM,
n.STDTC as MHSTDTC

T

I | 1
| *sTUDYID" | *usuBIID" | "DOMAIN" | " TERM" | "MHSTDTC" |
} : : T } l
|"cpIscpILOTO1™ "1™ | MMH" | "HYSTERECTOMY" |"1986" |
} % : % : I
|"cpIscPILOTO1™ "1™ | MMH" | "PALPITATIONS" |null |
} % : { : I
|"cpIscpILOTE1™ "1™ | "MHT | "ALZHEIMERS DISEASE" |"2010-04-30" |
} % : f : I
|*cpIscpILOTO1™ "1™ | "MH" | "TONSILLECTOMY™ |"1973" |
} % : f : I
|"cpIscpILOTO1™ "1™ MR | "HYPOAESTHESIA" |null |
} f : i : {
|"cpIscpILOTO1™ "1™ | "MH" | *"THYROIDECTOMY PARTIAL" |"1973" |
t - : 1 : I
|"cpIscpILOTO1™ "1™ | "MH" | "PHARYNGOLARYNGEAL PAIN"|"2013-12" |
| | | | | |
| | | | | |
|"cpIscpILOTO1™ "1™ | UMH" | *TINNITUS™ |null |
| - : 1 : I
|"cpIsceILOTO1™ "1™ | MMH" | "DYSPEPSIA" |null |
| ] ] 1 | |
| | | | | |
|"cpIsceILOTO1™ "1™ | MMH" | "HEADACHE" |null |
} i { } : I
| [*2" | UMH" | "CHOLELITHIASIS" |
L l 1 |

"CDISCPILOTOL"
|

I "2912"
]




SDTM domains are gueries

First exposure to
study treatment

Part of the query
Not duplicated
Not mapped



What about Analysis Data?




What about Analysis Data?

Create average Systolic Blood Pressure

MATCH (sbpNode:StandardisedResult {name:"Systolic Blood Pressure"})<-[]-(subjectNode:Subject {USUBJID:"1"})
CREATE (averageNode:Average {name:"Average SYSBP"})

WITH COLLECT (sbpNode) as sbpNodes, averageNode, AVG (sbpNode.STRESN) as theAverageValue, subjectNode
FOREACH (node in sbpNodes | CREATE (node)-[source:sourceValue]- (averageNode) )

SET averageNode.value = theAverageValue

CREATE (averageNode)<-[:derivedValue]- (subjectNode)

RETURN sbpNodes, averageNode, subjectNode

sbpNodes averageNode subjectNode
[
name Average SYSBP RFENDTC 2014-07-02
STRESN 145 value 150 RFSTDTC  2014-01-02
name Systolic Blood Pressure DY 7
STRESC 145 RFPENDTC  2014-07-02T11:45
STRESU mmHg name 1

REXSTDTC  2014-01-02
RFXENDTC  2014-07-02

STRESN 155 USUBJID 1
name Systolic Blood Pressure AGE 63
STRESC 155

STRESU mmHg




What about Analysis Data?

Average SYSBP




Add definition to query

MATCH (sbpNode:StandardisedResult {name:"Systolic Blood Pressure"})<-[]-(subjectNode:Subject {USUBJID:"1"})
CREATE (averageNode:Average {name:"Average SYSBP"})

WITH COLLECT (sbpNode) as sbpNodes, averageNode, AVG (sbpNode.STRESN) as theAverageValue, subjectNode
FOREACH (node in sbpNodes | CREATE (node)-[source:sourceValue]- (averageNode) )
SET averageNode.value = theAverageValue

SET averageNode.value = theAverageValue,

averageNode.definition = "https://en.wikipedia.org/wiki/Average",
averageNode.method = "AVG() function"

CREATE (averageNode)<-[:derivedValue]- (subjectNode)
RETURN sbpNodes, averageNode, subjectNode

averageNode

averageNode

method AVG() function

name Average SYSBP name Average SYSBP

value 150 definition  https://en wikipedia.org/wiki/Average

value 150




The Galaxy of Clinical data meets the Universe

& C | & Secure | https;//enwikipedia.org/wiki/Average & QN

2 Apps Dagligt Scubed Mdr Glandon Dev Imported Firefox
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e Free Encyclopedia <:,
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Contents

Featured content From Wikipedia, the free encyciopedia
Current events

Random ar
Donateto
Wikpedia

In colloquial language, an average is a middle or typical number of a list of numbd
contexts. Often "average” refers to the sum of the numbers divided by how many
statistics, this would be called the srithmetic mean. I statistics, mean, median. ar}

The Linked Data Universe:
h i (july 2009)
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summary

* |t is possible to create an SDTM domain by query
* Standardised structures - Standardised queries

*|In linked data there are no boundaries
* No mapping

* Linked data excels at handling complex information

* Solves many of our current problems in relational
databases and standards management
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