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Motivation: Why Semantic Web / Linked Data?

CDISC SDTM/ADaM Pilot Project CDISCPILOTO1
10. STUDY SUBJECTS
10.1. Disposition of Subjects

Table 14-1.01 provides a summary of the subjects i each analysis population. A total of
306 subjects have demographic information in the study tabulation database

(Figure 10-1). Fifty-two (52) subjects were not randomized. and thus were screen
failures. The remaining 254 subjects were randomized and entered the double-blind
treatment phase. These subjects comprise the Intent-to-Treat population. The number of
subjects randomized to each treatment arm was: 86 to placebo. 84 to the xanomeline low
dose treatment group and 84 to the xanomeline high dose treatment group. Of the 254
subjects randomized to treatment. 118 completed the treatment phase (Week 24). and 110

completed the study through Week 26.
Xanomeline Xanomeline

Placebo Low Dose High Dose Total

(N=86) (N=84) (N=84) (N=254)
Intent-To-Treat (ITT) 86 (100%) B4 (100%) 84 (100%) 254 (100%)
Safety g6 (100%) B4 (100%) 84 (100%) 254 (100%)
Efficacy 79 ( 92%) Bl ( 96%) 74 ( B8B%) 234 ( 92%)
Complete Week 24 60 ( 70%) 28 ( 33%) 30 ( 26%) 118 ( 46%)
Complete Study 58 ( 67%) 25 ( 30%) 27 ( 32%) 110 ( 43%)

http://www.cdisc.org/sdtmadam-pilot-project



http://www.cdisc.org/sdtmadam-pilot-project

Motivation: Why Semantic Web / Linked Data?

Placebo Xanomeline | Xanomeline Total
Low Dose High Dose
Intent-To-Treat (ITT) | 86 | (100%) | 84 | (100%) | 84 | (100%) | 254 1 £100%)
Safety 86 | (100%) | 84 | (100%) | 84 | (100%) | 2547-(100%)
Efficacy 9\ (92%) | 81 | (96%) | 74 88%) | 234 | (92%)
Complete Week 24 60 |\ (70%) | 28 | (33%) | 30| (36%) | 1184\ (46%)
Complete Study S8 | (87%) | 25| €30%) | 27 32%) | 110 | (43%)

10.1. Disposition of Subjects

Table 14-1.01 provides a summary of-the subjects in each analysis pepulation. A total of 306
subjects have demographic information in tihe study tabuiatiori database (Figure 10-1). Fifty-
two (52) subjects were not randomized, and thus were screen failures. The remaining 254
subjects were randomized and entered the double-blind treatmentphase. These subjects
comprise the Intent-to-Treat population. The number of subjects randomized to each
treatment arm was: ‘86 to placebo, 84 to the xanomeline low dose treatment-groujp-and 84 to
the xanomeline high dose treatment group. Of the 254 subjects randomized to treatmenty118
completed the treatment phase (Week 24), and 110 completed the study through Week 26.



Motivation: Why Semantic Web / Linked Data?

Placebo Xanomeline | Xanomeline Total
Low Dose High Dose

Intent-To-Treat (ITT) | 86 | (100%) | 84 | (100%) | 84 | (100%) | 254 | (100%)

Safety 86 | (100%) | 84 | (100%) | 84 | (100%) | 254 | (100%)

Efficacy 79| (92%) | 81| (96%) | 74| (88%) | 234 | (92%)

Complete Week 24 60 70%) | 28| (33%) | 30| (36%)| 118 | (46%)

Complete Study 58 67%) | 25 30%) | 27 32%) | 110 43%

ds:obs4l a gb:0Observation ;

rdfs:comment "Statistic for number of records/S
rdfs:label "41"~*xsd:string ;
gb:dataSet ds:dataset-TAB1X@1l ;
crnd-attribute:denominator "" ;
crnd-attribute:unit "NA"~*xsd:string ;
crnd-dimension: comp24f1 code:comp24fl-Y ;
crnd-dimension:disconfl code:disconfl-_ALL_ ;
crnd-dimension:efffl code:efffl-_ALL_ ;
crnd-dimension:factor code:factor-quantity ;
crnd-dimension:ittfl code:ittfl-_ALL_ ;
crnd-dimension:procedure code:procedure-count ;
crnd-dimension:saffl code:saffl-_ALL_ ;
crnd-dimension:trtelp code:trt@lp-Xanomeline_Low_Dose ;

crnd-measure:measure "28"""xsd:double .



Motivation: Why Semantic Web / Linked Data?

Placebo Xanomeline | Xanomeline Total
Low Dose High Dose

Intent-To-Treat (ITT) | 86 | (100%) | 84 | (100%) | 84 | (100%) | 254 | (100%)
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<http://www.example.org/datasets/ADSL/@1-781-1097 >
<http:/ www.example.org/datasets/ADSL/@1-718-1254>

"Xanomeline Low Dose
"Xanomeline Low Dose

| <http://waw.example.org/datasets/ADSL/@1-717-14458> | "y" | "y* | " | | "v" | "Xanomeline Low Dose”
| <http://www.example.org/datasets/ADSL/@1-785-1348> | "Y" | "y | " | v | "v" | "Xanomeline Low Dose"
| <http://www.example.org/datasets/ADSL/@1-705-1292> | "y" | "y* | "¢ | | "v" | "Xanomeline Low Dose”
| <http://www.example.org/datasets/ADSL/81-789-1326> | "Y" | "y | " | v | "v" | "Xanomeline Low Dose"
| <http://www.example.org/datasets/ADSL/@1-708-1084> | "y" | "y* | "¢ | | "v" | "Xanomeline Low Dose”
| <http://wuw.example.org/datasets/ADSL/@1-709-1828> | "Y" | "y | " | v | "v" | "Xanomeline Low Dose"
| <http://waw.example.org/datasets/ADSL/@1-705-1431> | "y" | "y* | "¢ | | "v" | "Xanomeline Low Dose”
| <http://wuw.example.org/datasets/ADSL/@1-717-1084> | "Y" | "y | " | v | "v" | "Xanomeline Low Dose"
| <http://waw.example.org/datasets/ADSL/@1-701-1317> | "y" | "y* | "¢ | | "v" | "Xanomeline Low Dose”
| <http://www.example.org/datasets/ADSL/81-701-1192> | "Y" | "y | " | v | "v" | "Xanomeline Low Dose"
| <http://www.example.org/datasets/ADSL/@1-716-1167> | "y" | "y* | " | | "v" | "Xanomeline Low Dose”
| <http://www.example.org/datasets/ADSL/81-713-1873> | "Y" | "y | " | v | "v" | "Xanomeline Low Dose"
| <http://www.example.org/datasets/ADSL/@1-718-1235> | "y" | "y* | "¢ | | "v" | "Xanomeline Low Dose”
| <http://www.example.org/datasets/ADSL/@1-715-1@85> | "y" | "y* | " | | "v" | "Xanomeline Low Dose”
| <http://www.example.org/datasets/ADSL/81-784-1135> | "y" | "y | " | v | "v" | "Xanomeline Low Dose"
| <http://www.example.org/datasets/ADSL/@1-704-1218> | "y" | "y* | " | | "v" | "Xanomeline Low Dose”
| <http://wuw.example.org/datasets/ADSL/81-781-1324> | "y" | "y | " | v | "v" | "Xanomeline Low Dose"
| <http://waw.example.org/datasets/ADSL/@1-716-1157> | "y" | "y* | " | | "v" | "Xanomeline Low Dose”
| <http://wuw.example.org/datasets/ADSL/@1-784-1114> | "y" | "y |y | v | "v" | "Xanomeline Low Dose"
| <http://www.example.org/datasets/ADSL/@1-714-1195> | "y" | "y* | "¢ | | "v" | "Xanomeline Low Dose”
| <http://wuw.example.org/datasets/ADSL/@1-713-1843> | "Y" | "y | " | v | "v" | "Xanomeline Low Dose"
| <http://www.example.org/datasets/ADSL/@1-716-11083> | "y" | "y* | "¢ | | "v" | "Xanomeline Low Dose”
| <http://www.example.org/datasets/ADSL/B1-783-1379> | "Y" | "y | " | v | "v" | "Xanomeline Low Dose"
| <http://waw.example.org/datasets/ADSL/B1-718-1358> | "y" | "y" | "y | | "v" | "Xanomeline Low Dose”
| <http://wuw.example.org/datasets/ADSL/@1-701-1442> | "y" | "y | " | v | "v" | "Xanomeline Low Dose"
| <http://waw.example.org/datasets/ADSL/BL-705-1031> | "y" | "y" | "y | | "v" | "Xanomeline Low Dose”
| I S B S | ¥ A |
| v v | v v |



Sub-team and status of deliverables

The Analysis Results and Metadata (AR&M) Team is a sub-team of the
PhUSE/FDA-CSC Semantic Technologies Working Group

http://www.phusewiki.org/wiki/index.php?title=Analysis Results Mo
del

Tim Williams Fri, 01 Jul 2016:

Today marks a significant milestone for the AR&M Project.

The White Paper, Technical Specification, and R Package were delivered to
PhUSE for review and comment by the PhUSE CSS Steering Committee.

Review ongoing


http://www.phusewiki.org/wiki/index.php?title=Analysis_Results_Model

Deliverables

White Paper

* Describe approach and discusses benefit

Technical Specification

* Specification of how to implement using RDF Data Cube vocabularey

R Package

* R code for creating RDF Data Cube from .csv files
(https://github.com/phuse-org/rrdfgbcrnd )



https://github.com/phuse-org/rrdfqbcrnd

The idea: storing the results as RDF

Get Analysis

Derive Results Combine Results Present Results

ready data

Current approach

3 Retrieve / re-use Results

Analyze / Derive Store Results & Ueg mothdats &g uaing Present Results
esults etadata - Mg Slice-and-Dice
Results Metadata SPARQL (Slice-and-Dice)

Get data
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Storing results using RDF Data Cube
https://www.w3.org/TR/vocab-data-cube/

"Best Practice: Publish Statistical Data In Linked Data Format"
https://www.w3.0rg/2013/share-psi/bp/stats/ - 25 July 2016

HOW STANDARDS PROUFERATE:

(G AJC CHARGERS, CHARACTER ENCODINGS, INSTRNT MESSAGING, ETC)

GSITUATION:

THERE. ARE
|4 COMPETING
STANDPRDS.

17! RiDIcULoLs!

WE NEED To DEVELORP
ONE UNIVERSAL STANDARD
THAT COVERS EVERYONES
USE CASES. YERH!

SOON:

SITUATION:

THERE ARE
|5 COMPETING

STANDERDS.

http://xkcd.com/927/



http://xkcd.com/927/
https://www.w3.org/TR/vocab-data-cube/
https://www.w3.org/2013/share-psi/bp/stats/

Application

Create analysis
results as .csv
file

7

Results in RDF
Convert .csv to .ttl

Query results
Present results

v

Results as HTML

Web

server

SPARQL

server

Application (HMTL and
Javascript) in browser

11



Application 2.

[ localhost:8000/main %

« C | [ local
Main
ain Info part 1 Info part 2 @prefix
@prefix
@prefix
. . @prefix
Drag and drop functions: drag and drop observation to | @prefix
@prefix
e Describe: show the result of a SPARQL DESCRIBE query for the observation @prefix
* Dimensions: show all the dimensions in the table querying the data in RDF @prefix
* Data: show the underlying data for the observation Table 14.1 @prefix
. M - ) @prefix
* Copy: press ctrl-c to get text and link copied @prefix
i
Table 14.1 gz::f;:
Contents: @prefix
@prefix
e Table 14.1: shows the table 14.1 from CDISC Pilot [ @prefix
@prefix
@prefix
@prefix
@prefix
@prefix
Main Info part 1 Info part 2 @prefix
@prefix
@prefix
@prefix
@prefix
Placebo Xanomeline | Xanomeline Total i gs:::i:
Low Dose High Dose
ds:obs47
Copy Intent-To-Treat (ITT) | 86 | (100%) | 84 | (100%) | 84 | (100%) | 254 | (100%)
Safety 86 | (100%) | 84 | (100%) | 84 | (100%) | 254 | (100%
Table 14.1
Efficacy el 92%) | 81 96%) | 74 88%) | 234
Complete Week 24 60 70%) | 28 33%) | 30 36%) | 118
Complete Study 38 67%) | 25 30%) | 27 32%) | 110

http://www.phusewiki.org/docs/Conference%202015%20TT%20Papers/TT07.pdf

Click and hold ”118”
Drag to describe
SPARQL describe for observation

Info part 1 Info part 2

qb: <http://purl.org/linked-data/cube#t> .

mms:  <http://rdf.cdisc.org/mms#> .

crnd-dimension: <http://www.example.org/dc/dimensions#> .
dct:  <http://purl.org/dc/terms/> .

cdiscs: <http://rdf.cdisc.org/std/schemat#> .

dcterms: <http://purl.org/dc/terms/> .

vocab: <file:///H:/projects-s114h/GitHub/rrdfgbcrndé/rrd
scovo: <http://purl.org/NET/scovo#> .

cdashct: <http://rdf.cdisc.org/cdash-terminology#> .
dcat: <http://www.w3.org/ns/dcat#> .

prov: <http://www.w3.org/ns/provi> .

map:  <file:///H:/projects-s114h/GitHub/rrdfgbcrnde/rrd
foaf: <http://xmlns.com/foaf/0.1/> .

sdtmig-3-1-3: <http://rdf.cdisc.org/std/sdtmig-3-1-3#> .
adamig-1-@: <http://rdf.cdisc.org/std/adamig-1-e#> .
crnd-measure: <http://www.example.org/dc/measure#> .
cts:  <http://rdf.cdisc.org/ct/schema#> .

void: <http://rdfs.org/ns/void#> .

d2rg: <http://www.wiwiss.fu-berlin.de/suhl/bizer/D2RQ/@
pav:  <http://purl.org/pav> .

sdtmig-3-1-2: <http://rdf.cdisc.org/std/sdtmig-3-1-2#> .
sendig-3-0: <http://rdf.cdisc.org/std/sendig-3-0#> .
rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
adamct: <http://rdf.cdisc.org/adam-terminology#> .
sendct: <http://rdf.cdisc.org/send-terminology#> .
rrdfgbcrnde: <http://www.example.org/rrdfgbcrnde/> .

db: <file:///H:/projects-s114h/GitHub/rrdfqbcrnd@/rrd

dc: <http://purl.org/dc/elements/1.1/> .

a gb:Observation ;
rdfs:comment "Statistic for number of rec
rdfs:label "47"~"xsd:string ;
gb:dataset ds:dataset-TAB1X@l ;
crnd-attribute:denominator "" ;
crnd-attribute: "NA"~*xsd:string ;

code:comp24fl-Y ;
code:disconfl-_ALL_ ;
code:efffl-_ALL_ ;
code:factor-quantity ;
code:ittfl-_ALL_ ;
code:procedure-count
code:saffl-_ALL_ ;
crnd-dimension:trtolp code:trt@lp-_ALL_ ;
crnd-measure:measure "118"""xsd:double .

http://www.phusewiki.org/docs/Conference%202015%20TT%20Presentations/TT07 Dude Wheres My Graph.pptx

12


http://www.phusewiki.org/docs/Conference 2015 TT Papers/TT07.pdf
http://www.phusewiki.org/docs/Conference 2015 TT Presentations/TT07_Dude_Wheres_My_Graph.pptx

Application

Describe

Dimensions

Data

Main Info part 1 Info part 2

1. Dragthe ”254” to copy, press CTRL-c

2. paste into word,

il

Copy

Table 14.1

13

Placebo Xanomeline | Xanomeline Total . I
LowDose | High Dose 1 3. inspect result
Intent-To-Treat (ITT) | 86 | (100%) | 84 | (100%) | 84 | (100%) | 254 (IBQ%)
Rediger link ? X
Safety 86 | (100%) | 84 | (100%) | 84 | (100%) | 254 | (100%) SE VIS | | p:
Link til: Tekst, der skal vises: 234 Skermtip...
Efficacy 79 92%) | 81 96%) | 74 88%) | 234 92%
Eksisterende fil seg it PhUSE EU €55 2016 ~| |2 Q
Ve %) | 2 33%) | 3 36% % . F
Complete Week 24 60 70%) | 28 0) | 30 6%) | 118 | (46% aller webside & chrome.exe - Shorcut e
Complete Study 58 67%) | 25 30%) | 27 32%) | 110 43% ¢ Aktuel mappe |77 Z-pac-start-servers.cmd - Sharteut
- — — — — En plagering i @) EU-C55-2016-example-CSR-CDISCPILOT-excerpt-section-10-1.docx Destinationsramme...
dette dokument @ using-visNetwork Rmd-from-Rstudio.html
&= @ using-visNetwork Rmd-from-Rstudio-ds-obs15.html
i sider @/ using-visNetwork Rmd-from-Rstudio-ds-obs-all.itml
Opret et nyt
dokument
Seneste filer
&
Mailadresse Adresse: hittp:/ fwww.example.org/de/tabx01/ds/abs07 M Fjern link
. - . st
10.1. Disposition of Subjects

Table 14-1.01 provides a summary of the subjects in each analysis po
demographic information in the study tabulation database (Figur,
randomized, and thus were screen failures. The remaining 254 s bjz;
double-blind treatment phase. These subjects comprise the Intent-10-Treat population. The number of
subjects randomized to each treatment arm was: 86 to placebo, 84 tothe xanomeline low dose treatment
group and 84 to the xanomeline high dose treatment group. Of the 254 subjects randomized to treatment,
118 completed the treatment phase (Week 24), and 110 completed the study through Week 26.

pulation. A total of 306 subjects have

ere randomized and entered the

SDE1AF1 1120RD [¥ ENGELSK (UsA) 19
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Application

Main Info part 1 Info part 2

H 4 ”

/—‘ ---------------------------------------------------------------------------------------------------------------------------- 1. Click and hold ”28” in row
Data | record | saffl | ittfl | di comp24fl | efffl | trtelp | ” ”

<http://www.example.org/datasets/ADSL/@1~ > = by ) i i "Xanomeline Low Dose" Complete 24 Weeks and

<http://www.example.org/datasets/ADSL/@1- > Lye "y oY "Xanomeline Low Dose" ” H n

<http://\»Auw.example.or‘:/datasets/ADSL/el- > wr “y* " "Xanomeline Low Dose" CO| umn Xa nomel'ne LOW DOSE

<http://www.example.org/datasets/ADSL/01- > = o i 5 "Xanomeline Low Dose" 2 d

<http://www.example.org/datasets/ADSL/@; > bo bt 128 e "Xanomeline Low Dose"
bleitl <http://www.example.org/datasets/ADSL/@1- > w” hio &) *y” "Xanomeline Low Dose" * Drag to ata

<http://www.example.org/datasets/ADSL /@1~ > oy "y N /o “Xanomeline Low Dose"

<http://www.example.org/datasets/ADSL/@1- b s & i Yy “Xanomeline Low Dose" 3- InspeCt resu't

<http://www.example.org/datasets/ADSL/@. " Y 2 f75 "Xanomeline Low Dose"

<http://www.example.org/datasets/ADSL/01, we o 2 “Xanomeline Low Dose"

<http://www.example.org/datasets/ . o Y "y “Xanomeline Low Dose"

<http://www.example.org/datasets/ADSL/@: b G ) Y "Xanomeline Low Dose"

<http://www.example.org/datasets/ADSL/01- e ¢ fof " “Xanomeline Low Dose"

<http://www.example.org/datasets/ADSL/@1- > |y e b (o (54 “Xanomeline Low Dose"

<http://www.example.org/datasets/ADSL/® > [y - . “Xanomeline Low Dose"

<http://www.example.org/datasets/ADSL/@1- » |iEYR oy N "Xanomeline Low Dose"

<http://www.example.org/datasets/ADSL/01~ » |2y e "Xanomeline Low Dose"

<http://www.example.org/datasets/ADSL/01- > "Xanomeline Low Dose"

<http://www.example.org/datasets/ADSL/@1- O s "y e ol "Xanomeline Low Dose"

<http://www.example.org/datasets/ADSL/@1- > | i b A . "Xanomeline Low Dose"

<http://www.example.org/datasets/ADSL/@1- y |y ow> " "Xanomeline Low Dose"

<http://www.example.org/datasets/ADSL/@1- > |y oYy oy "Xanomeline Low Dose"

<http://www.example.org/datasets/ADSL/@1- ¥ | "y i “Xang—-"* e

<http://wwi.example.org/datasets/ADSL/01~ > %Y ) . "Xang

<http://www.example.org/datasets/ADSL/@1- > |y ”w: " "Xang

<http://www.example.org/datasets/ADSL/@1- > |y "y "y "Xang Main Info part 1 Info part 2

<http://www.example.org/datasets/ADSL/01- s [ o e "Xang

<http://www.example.org/datasets/ADSL/@1- > "Xang

Placebo Xanomeline | Xanomeline Total

Low Dose High Dose

Intent-To-Treat (ITT) | 86 | (100%) | 84 | (100%) | 84 | (100%) | 254 | (100%)

Safety 86 | (100%) | 84 | (100%) | 84 | (100%) | 254 | (100%)
Table 14.1

Efficacy 79| (92%) | 81 88%) | 234 | (92%

Complete Week 24 60 70%) | 28 \ (36%) | 118 46%

n
co
N
1
&
=
|I\)
n

Complete Study J (32%) | 110 43%
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Visualising RDF data cube
using visNetwork (R package) visjs

crnd-measure:measure —
‘ crnd-dimension:agegr

crn dImEI'ISIOFI procecure

d- dlmensmcrﬁdvmmensmn agedq mcmd-di%tas ds:dataset-DEMO
- at01a \ \

ds:obs015 |

crnd-dimension:ethnic | grnd-dimension:trt01a

ds:obs015 \ N\
qb dataSet crnd dimension:race ang -l

ds dataset-DEMO L crnd-dimension:race g d o N
crna-dimension:etnnicq-
crnd-measure:measuiemension-factor _dimensian: R Eeanhent

crnd-dim: ~
rdfs: co'mment ‘ m Lds:obs014\
‘ — crnd-dimension:factor
m —:dimensi()n}race crnd-mea‘sure:measure.

crnd-dimension:procedure
Statistic crnd-dimension:trt01a

/ > crnd- dlmenswn agegr1
crnd-dimensJon:ethrdfs :comment i i

Using http://datastorm-open.github.io/visNetwork/, http://visis.org/,

R-code available at

https://github.com/MarcJAndersen/rrdfgbcrnd0/blob/v.0.2.4/rrdfgbcrndex/inst/data-raw/using-visNetwork.Rmd



http://datastorm-open.github.io/visNetwork/
http://visjs.org/
https://github.com/MarcJAndersen/rrdfqbcrnd0/blob/v.0.2.4/rrdfqbcrndex/inst/data-raw/using-visNetwork.Rmd
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R code available at

https://github.com/MarcJAndersen/rrdfgbcrnd0/blob/v.0.2.4/rrdfgbcrndex/inst/data-raw/using-visNetwork.Rmd



https://github.com/MarcJAndersen/rrdfqbcrnd0/blob/v.0.2.4/rrdfqbcrndex/inst/data-raw/using-visNetwork.Rmd

Why Linked Data (from Semantics 101 for Pharma)
* Integrated metadata My

Dearest

“Metadata is a love note to the people and P
machines after you.”- Jason Scott via Twitter, 2011

* Data + Metadata = Context
* Traceability & Trust oot
* Across the data lifecycle

* Reuse

* Exploration

* Flexible content presentation
* Reduce vendor Lock-in



