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A valid VS SDTM Dataset?

Validates in OpenCDISC without errors or warnings
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STUDYID |[DOMAIM| USUBJD |..| VSTESTCD WSTEST VSPOS V3SORRES | VSORRESU| WSSTRESC | WSSTRESN | V3STRESU
CDISCPIL... V3 01-701-10151 |DIABP Diastolic Blood Pressure  [SUPINE 64 mmHg Gd G4 mmHag
CDISCPIL... VS 01-701-1015|2 |DIABP Diastolic Blood Pressure  |STAMDING |83 mmHg a3 83 Crm
CDISCPIL... VS 01-701-1015|3 |DIABP Diastolic Blood Pressure  |STAMDING |57 mmHg T T mmHg
CDISCPIL... V3 01-701-10154 |DIABP Diastolic Blood Pressure  [SITTING 68 mmHg 63 68 mmHQg
CDISCPIL... VS 01-701-1015|5 |DIABP Diastolic Blood Pressure  [STAMDING |59 mmHg 54 59 mmHg
CDISCPIL... VS 01-701-1015|... |HEIGHT Height SITTING 5a.0 mmHg 147 32 147 .32 Crm
CDISCPIL... VS 01-701-1015|... |PULSE Pulse Rate SUPIMNE 57 BEATSMIM |&BTF T BEATSIMIMN
CDISCPIL... VS 01-701-1015|... |PULSE Pulse Rate STAMDING |62 BEATSMIN |62 62 BEATSIMIMN
CDISCPIL... VS 01-701-1015|... |PULSE Pulse Rate STAMDING |65 BEATSMIM |65 65 BEATSIMIMN
CDISCPIL... VS 01-701-1015|... |SYSBP Systolic Blood Pressure SUPIMNE 131 mmHg 131 131 mmHg
CDISCPIL... VS 01-701-1015|... |SYSBP Systolic Blood Pressure STAMDING 129 mmHg 1249 129 mmHg
CDISCPIL... VS 01-701-1015|... |SYSBP Systolic Blood Pressure STAMDING | 147 CIm 147 147 mmHg
CDISCPIL... VS 01-701-1015|... |SYSBP Systolic Blood Pressure SUPIMNE 138 mmHg 138 138 mmHg
CDISCPIL... VS 01-701-1015|... |SYSBP Diastolic Blood Pressure  |STAMDING 137 mmHg 137 137 mmHg
CDISCPIL... VS 01-701-1015|... |TEMP Temperature 96.9 F 36.06 36.06 C
CDISCPIL... VS 01-701-1015|... |TEMP Temperature SITTING 87.0 F 36.11 36.11 C
CDISCPIL... VS 01-701-1015|... |TEMP Temperature 972 F 36.22 36.22 C




Using a web service

* The web service Is asked 2 questions:

= |s the unit (VSORRESU, VSSTRESU) applicable to the
VSTESTCD?

= |s the VSPOS applicable to VSTESTCD?

STUDYID | DOMAIM| USUBJID | .| WSTESTCD WETEST WSPOS VSORRES | VSORRESU| WSSTRESC | VESTRESM | VSSTRESU | WSSTAT
CDISCPIL... (VS 01-701-1015(1 [DIABP Diastolic Blood Pressure  |SUPINE G4 mmHag G4 G4 mmHg
CDISCPIL... VS 01-701-1015|2 [DIABP Diastolic Blood Pressure  |STAMDING |83 mmHg a3 a3 Cm
CDISCPIL... VS 01-701-1015|3 [DIABP Diastolic Blood Pressure  |STAMDING |57 mmHg 57 57 mmHg
CDISCPIL... V3 01-701-1015 |4 |DIABP Diastolic Blood Pressure  [SITTING 68 mmHag 68 68 mmHg
CDISCPIL... VS 01-701-1015|5 (DIABP Diastolic Blood Pressure  |[STAMDING |59 mmHg 59 54 mmHg
CDISCPIL... VS 01-701-1015 ... [HEIGHT Height SITTING 53.0 mmHg 147 .32 147 32 cm
CDISCPIL... VS 01-701-1015|... |PULSE Pulse Rate SUPINE 57 BEATSMIN |57 57 BEATSMIN
CDISCPIL... VS 01-701-1015/... |PULSE Pulse Rate STP.NDIMWARNING: VSPOS "SITTING" is not valid VSPOS value for TestCode'HEIGHTWSF’DSH
CDISCPIL... VS 01-701-1015|... |PULSE Pulse Rate STAMDING |65 BEATSMIM |65 65 BEATSMIM
CDISCPIL... VS 01-701-1015 ... [SYSBP Systolic Blood Pressure SUPINE 131 mmHg 131 131 mmHg
CDISCPIL... VS 01-701-1015|... [SYSBP Systolic Blood Pressure STAMDING 128 mmHg 129 129 mmHg
CDISCPIL... VS 01-701-1015 ... [SYSBP Systolic Blood Pressure STANDING 147 cm 147 147 mmHg
CDISCPIL... VS 01-701-1015 ... [SYSBP Systolic Blood Pressure SUPINE 138 mmHg 138 138 mmHg
CDISCPIL... VS 01-701-1015 ... [SYSBP Diastolic Blood Pressure  |STAMDING  |137 mmHg 137 137 mmHg
CDISCPIL... VS 01-701-1015|... |[TEMP Temperature 96.9 F 36.06 36.06 C O
CDISCPIL... VS 01-701-1015|... |TEMP Temperature SITTING a7.0 F 3611 36.11 C 0
CDISCPIL... VS 01-701-1015|... |[TEMP Temperature a7.2 F 36.22 36.22 C O
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Using a web service

* The rules have NOT been programmed in the tool —
they are on a public server which can be queried using
a RESTful web service
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RESTful Web Services Simplified

[ o)
DB

HTTP Request

>

Application

amm 0
<XML>

HTTP Response
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RESTful web services for CDISC
testing in a browser

dpharmaserver.com:B080/COISCCT Service/ restyWValid COISCUnitForCDISCT est Code/DIABP rimH:

true

\ (' W= v xmld pharmaserver,com:B080/ CDISC CTService/ rest/Valid CDISCUnitForCDISCTestCode/DIABP/cm

false

Request:
a) Is unit mmHg a valid unit for test DIABP?
b) Is unit cm a valid unit for test DIABP?

/ICDISCCTService/rest/ValidCDISCUnIitForCDISCTestCode/DIABP/mmHg
/CDISCCTService/rest/\VValidCDISCUnIitForCDISCTestCode/DIABP/cm
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Current Validation Tools
Rules are:

* are hardcoded in software

e are intransparent (you can't see how exactly the rule
has been implemented)

 are own interpretations by a few people only
 are not owned by CDISC
 are sometimes just damned wrong

- are only updated when a new release becomes
available
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A typical question on a forum

« "Hi, ... we found following false positive ..."

« "Thanks for reporting this, we will fix it in the next
release which will be available within the next few
weeks"

We don't want to wait
until the next
release!

with web services, updates within a few hours or less are possible

©coisc




Currently implement Web Services

« Get CDISC Test Name from CDISC Test Code
« Get NCI Code from CDISC Test Code
 Get CDISC Definition from CDISC Test Code

« Get whether a coded value is a valid value for the given
codelist
= e.g. "COMPLETED" in CodelList "NCOMPLT" (DS)

 Get CDISC Definition from NCI code
« Get UCUM notation of CDISC unit
 Get whether a unit is a correct CDISC unit

« Get whether a CDISC unit is a correct unit for a given
(VS) test code
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Currently implement Web Services (cont.)

Get whether a Vital signs "position” (VSPOS) is a
correct "position" for a given (VS) test code

Get whether a Character Result/Finding in Standard
Format text value (EGSTRESC) for a given ECG Test
code (EGTESTCD) is a valid value

Get whether an SDTM variable is "required"”, "expected"
or "permissible"
= for a given SDTM Version

Get the Label for a given SDTM variable

Get the "CDISC Notes" for a given SDTM variable
= for a given SDTM Version
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Currently implement Web Services (cont.)

« Get name of standard (and version) in which a given
domain is used/valid

« Get the list of domain names for a specific version and
class of a given standard

 Get domain label from domain name and standard and
version
= SDTM labels have changed between versions!
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Currently implement Web Services
LOINC and UCUM Web Services

 Get LOINC Name from LOINC code

« Get LOINC long name from LOINC code

« Get example UCUM units for LOINC code

 UCUM unit conversion service

« UCUM unit validation service

DM [ LB

D | LBSEQ| LBTESTCD| LBLOINC | LBORRES | LBORRESU| ..|..| LBORNRLO| LBORNRHI| LBSTRESC | LBSTRESN | LBS
15259  |aLB 17517 3.8 g/dL |..[33 49 38 38 g/l
15[204  |ALB 17517 3.8 g/dL EE! 49 38 38 /L
(1152 ALP 57686 34 UiL ... |35 115 34 34 UiL
{11540 ALP 6768-6 50 UiL NS 115 50 50 UiL
[15[75 ALP 6768-6 41 UiL 135 115 41 41 UL
15105  |ALP 6768-6 | 6768-6 (LBLOINC) i
15[135  |aLP §768-6 | LOING Name: Alkaline phosphatase:CCncPtSenPlas:Qn m
"15155 ALP A7AB-6 | LOINC Commaon Name:Mkalinephosphatase[Enzymaﬁcacﬁﬂtyﬁolume}inﬁemmorF‘la&maE
15200  |ALP 6768-6 | Example UCUM Units: U/L i




But also many other public Web Services
can be used

I MedlinePlus p—

Trusted Health Information for You

DM LB .
Home About MedlinePlus Site Map FAQs Contact Us Search MedlinePlus |

b LBSEQ| LBTESTCD | LBLOIMC | LBORRES | LBQ

[15/259  |ALB 1751-7 3.8 g/dL : :
[115/204 ALE 1751-7 33 gldL Health Topics Drugs & Supplements § Videos & Cool Tools

(152 ALP 57686 34 UiL

[115]40 ALP _sn UIL

5[5 [ap 6768-6 41 uL ALP - blood test -
15105  |ALP 6768-6 | 6768-6 (LBLOINC)

"1 5135 ALP §768-6 | LOING Name: Alkaline | ﬁlkah;-r Zhoiphatajeh(ALP} is a protein found in all body tissues. Tissues with higher amounts of ALP include the
15/165  |ALP 6768-6 |LOINC Common Name 5" 2= BUEts, and bone.
!,h ? E_Du 'N‘E’ ?I??_? EHEI.I'Il'i_[ilF.‘ Ucum Ulr_“_t_S: ! A blood test can be done to measure the level of ALP.

MedLinePlus (National Library of Medicine)
RxNav (National Library of Medicine)
UNII / SPL /... (DailyMed NLM)

¢©coisc
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Other uses of the web services

* Why do we need to submit --TEST (test name)?
= there is a 1:1 relationship with --TESTCD anyway

DOMAIN| USUBJID |LBSEQ| LBTESTCD |..| LBCAT | LBORRES | LBORRE!
LB 01-716-1024 |1 ALB .. |CHEMISTRY |4.1 gidL

LB 01-716-1024 (2 ALP .. [CHEMISTRY |65 UL

LB 01-716-1024/[3 ALT .. |CHEMISTRY |17 UL

LB 01-716-1024 |4 AST .. [CHEMISTRY |26 L

LB 01-716-1024|5 BASQO HEMATOL 003 THOUML
LB 01-716-1024 |6 BILI |AST (LBTESTCD) mg/dL

LB 01-716-1024 (7 BUN Aspartate Aminotransferase mag/dL

LB 01-716-1024 (3 ca [MNCI CB4467 mag/dL
LB 01-716-1024 |9 CHOL .. |CHEMISTRY |206 mag/dL

Let the service do the work,
not the dataset !
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Currently implement Web Services

No panic!

* You can find an overview, detailed explanations and
Instructions at:

www. Xml4pharmaserver.com/\WebServices/

* free use for everyone and every application

©coisc :
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http://www.xml4pharmaserver.com/WebServices/

SDTM & FDA validation rules in XQuery
The "OpenRules" Project

« SDTM and FDA rules are currently implemented as
"black box" in validation tools
= failing transparency

* Are sometimes incorrectly implemented or "just damned
wrong”

146

FDAC154
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Missing value for —ORRESU,
when --ORRES is provided

Original Units (—ORRESU) should not be NULL, when EG, LB, VS, DA, MB,
Result or Finding in Original Units (—ORRES) is provided MS, PC, PP, FA

* When wrongly implemented => next release
* Do not take ValueLevel into account

OpenRules




SDTM & FDA validation rules in XQuery

.:-l.l... :I File Edit Navigate Buffers Application XQuery Help Login
e @
e"'o “.".l e 1 New New XQuery | &= Open | B Save | ® Close | #§ Eval Current app: u

outline new-document 1%
1 (: Rule FDRC286 - TSVAL/TSVALCD value mismatch for PCLAS:
2 TSVARAL and TSVALCD values must be populated from the same record in NDF-RT
3 )
4 (: uses NLM web service - see http://rznav.nlm.nih. govadfrtﬁPIREST html
5 e.g.: http://rxnav.nlm.nih.gov/REST/Ndfrt/allInfo.xml?nui=N0000175565
6 )
7 xguery version "3.0";
8 declare namespace def = "http://www.cdisc.org/ns/def/v2.0";
9 declare namespace odm="http://www.cdisc.org/ns/odm/v1.3";

10 declare namespace data="http://www.cdisc.org/ns/Dataset-XML/v1.0";
11 declare namespace xlink="http://www.w3.0rg/19%%5/x1ink";

12 1let Sbase:= '/db/fda submissions/cdiscpilot01/"

13 let Sdefine := 'define 2 0.xml'

14 (: get the TS5 dataset :)

15 let Stsdataset := doc(concat(Sbase,Sdefine))//odm:ItemGrouphef [EName="T5"]
le let Stsdatasetname := Stsdataset/def:leaf/lxlink:href

17 let Stsdatasetlocation := concat(Shase,Stsdatasetname)

18 (: get the 0ID of the TSPAEMCD, TSVAL and TSVALCD wvariables :)

19 let Stsparmcdoid := |

20 for $a in doc(concat (Shase, Sdefine))//odm:ItemDef [BName="TSPRRMCD']/EOID
21 where Sa = doc(concat (5base, Sdefine))//odm: ItemGroupDef [EName="T5"']/odm: I
22 return 5a

23 )

The rule uses an NLM web service itself! O p en R u | es
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OpenRules
"OpenRules" Project - Status

* Created XQuery rules for 80% of the
"FDA SDTM rules"

= 10% just "damned wrong"
= 10% not a rule / unclear rule / an expectation instead of a rule

 Student is working on SDTM rules from CDISC Team
« Expected to be made public early next year

* Retrievable using a web service
= S0 you always get the latest version
= or the version of a specific date / period / release

¢©coisc
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Validation rules in XQuery OpenRules
A paradigm shift

machine- and human-readable rules
= you can easily inspect each rule

 public (transparency)

* not open for different interpretations (precise description
and implementation)

« everybody plays by the same rules

 everyone can make his own validation software
= effort: 1-2 days

* retrievable from a server (e.g. using a web service)

= if error in the rule, it can be updated within a few hours and the
update is immediately available

 output is XML, easily transformable (PDF, HTML, ...)
¢ cDisC




Validation rules in XQuery
Disadvantages

* Only for Dataset-XML
(hopeless for SAS-XPT, forget about it)

 slower as when hardcoded in (compiled) software
(but you can e.g. run it as a scheduled batch job)

o OpenRules
CDISC .



What has this all got to do with SHARE?

* Everything
« SDTM/SEND/ADaM validation rules are shared, they are
transparent

« functionality: these web services is exactly what users
expect from SHARE, i.e.
It answers their questions (like "when xXxTESTCD=A,
what are the allowed values for xxSTRESU")

* OpenRules for SDTM will be made available through
SHARE

* We are talking to the SHARE team about formal
Implementations

* OpenRules for FDA will be donated to the FDA

= hopefully they will do something with it

¢coisc
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What has this all got to do with SHARE?

« Recent RFI ("Request for Information"”) of CDISC
for SHARE:

Among the features that the APl should eventually support are: J
* Retrieval of sets of standard metadata or specified components (such as a domain) in various formats

* Retrieval of changes between versions of standards and update packages
*  Lookup cap/bilities from codes, such as Test names assofsated with Test codes, available supplemental
qualifiers,’or alternative representations such as UCUM notations associated with CDISC controlled terms

for units
*  Ability to look up rules, such as validation rules, associated with standards, domains or variables

*  Ability to access mapping data associated with variables (such/as from CDASH to SDTM).
*  Ability to retrieve research concept or value-level metadata(sets of metadata variables bound with

relevant terminology).

http://www.cdisc.org/cdisc-share
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http://www.cdisc.org/cdisc-share
http://www.cdisc.org/cdisc-share
http://www.cdisc.org/cdisc-share
http://www.cdisc.org/cdisc-share

., H
yore™®
One can share information between people

using websites

One can SHARE information between
applications using web services

University of Applied Sciences

Thank you for your attention

o CDISC
7 SHARE

SHARED HEALTH AND CLINICAL RESEARCH ELECTRONIC LIBRARY
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