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**CTR-XML is one of the most recent CDISC standards
% Release in March 2016
¢ Kick off of CTR2 planned 2016 Q3/4.
+*ODM extension for Clinical Trial Registration to
+* Health Organization (WHO)
+* European Medicines Agency (EMA) EudraCT Registry
+* United States ClinicalTrials.gov
*»*Provisionally approved / still under public review

** remaining provisional until the CDISC Controlled Terminology is
finalized

*¢*Project lead by Paul Houston: phouston@cdisc.org
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Foundational Standards
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REGULATORY REQUIREMENTS

+»*Clinical Trials Registry (CTR) = platform and catalog for registering a clinical trial

**General purpose of CTR is reveal the existence of all trials, published or not, to

investigators and systematic reviewers

/7

X/

+* Avoid unpublished because results were unfavorable

+» Transparency and trust needed to protect patients (2005, New

York’s attorney general vs GSK, paroxetine in adolescents)

/7

% Inform potential subjects

**International Committee of Medical Journal Editors (ICMJE) announced that
their journals would not publish reports of trials if not registered (2005)

AFood and Drug Administration Amendments Act of 2007 (FDAAA),Final Rule for
FDAAA 801 Issued (2016) > “civil money penalties”

/\EU Directive 2001/20/EC (2014) > no penalties

REGULATORY REQUIREMENTS

November 1997

Enactment of US Food and Drug
Administration Modernization Act
(FDAMA) requiring the NIH to establish a
databank of information on clinical trials @

February 2000
Launch of ClinicalTrials.gov

September 2007

Enactment of US Food and Drug
Administration Amendment Act
(FDAAA) expanding registration
requirements and enacting
penalties for noncompliance

September 2004

ICMJE requires prospective
registration of clinical trials as
precondition for publication

June 2004
State of New York
vs GlaxoSmithKline

May 2006

Launch of the WHO
International Clinical
Trials Registry Platform

December 2007
Scope of registration to include all
phase 2-4 drug and device trials

September 2008
Requirement to report basic results

September 2009
Requirement to report adverse events

September 2010
Rulemaking (eg, definition
and clarification of key terms
in legislation) was due but
has not yet been issued

T T T T T T
Jan Jan Jan Jan Jan Jan Jan

13153 Studies
registered in
ClinicalTrials.gov

22714 Studies
registered in
ClinicalTrials.gov

96 346 Studies
registered in
ClinicalTrials.gov

Jan Jan Jan Jan Jan Jan Jan

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
L L L L L L L L L L L L L L
May 2005 October 2005 September 2010 April 2012

124196 Studies
registered in
ClinicalTrials.gov

Dickersin, K; Rennie, D (2009). "Registering clinical trials". JAMA. 290 (4): 516—
523. doi:10.1001/jama.290.4.516. PMID 12876095.




REGULATORY REQUIREMENTS

The landscape of Clinical Trial Registries

WHO

Pan-African ClinTrials.gov AALEG (3 e e Eudract
CTR CTR
Brasil Sth Korea Germany India Cuba
ReBEC DRKS Netherlands CTRI RPCEC

Canada Japan China Cuba
CIHR JPRN ChiCTR RPCEC

Non-governmental/governmental organizations, universities, commercial and
non-profit entities (i.e. pharmaceutical companies, international organizations, ISRCTN.org
and health organizations)

REGULATORY REQUIREMENTS

+»Different groups of CTR:
Coverage: Global, Regional, National and Local

X/ X/
L X X4

Prospective Vs Retrospective : results not registered Vs with
registration summaries of safety results (WHO is Prospective /
Eudract and ClinTrials.gov are Retrospective)

+»*Trial must be registered before participant enroliment.

+*6 to 12 Mths to register the study results

+»Quality issues : incomplete information, results not registered in time

.

*» the primary purpose not reported : 6.8% of trials;
the number enrolled missing : 3.9%;

D)

X/ X/
L X X4

information about randomization and blinding missing in 4.2% and
2.7%, respectively.

% 52% of trials registered after participant enroliment



REGULATORY REQUIREMENTS

HO

Prospective

Derived from\p
registries

96,853 Trials

20 TRDS

ClinicalTrials.gov

50 fields +
summarized reports

Eudract

Prospective &
Retrospective

Jrimary registry

49,461 Trials

189 fields +
summarized reports

REGULATORY REQUIREMENTS

WHO

Primary Registry and Trial Identifying
Number

Date of Registration in Primary Registry

Secondary Identifying Numbers

ClinicalTrials.gov
INFORMATION PROVIDED BY
(RESPONSIBLE PARTY)
CLINICALTRIALS.GOV IDENTIFIER
FIRST RECEIVED
LAST UPDATED
LAST VERIFIED
HISTORY OF CHANGES

FIRST RECEIVED DATE

LAST UPDATED DATE

START DATE
PRIMARY COMPLETION DATE

Eudract

EudraCT Number

Title of the trial for lay people, in easily
understood, i.e. non-technical, language
Name or abbreviated title of the trial
where available

Full title of the trial

Sponsor’s protocol code number
ISRCTN (International Standard
Randomised Controlled Trial) Number
US NCT (ClinicalTrials.gov registry)
number

WHO Universal Trial Reference Number
(UTRN)

Other Identifier - Identifier

Other Identifier - Name

Trial is part of a Paediatric Investigation
Plan

EMA Decision number of Paediatric
Investigation Plan



|. Introduction

II. Regulatory Requirements
[1l. CTR-XML Basics

CTR-XML Basics

+*Main goal is to provide a standard for representing the 20 TRDS requirements

that can be re-used for submissions to ClinicalTrials.gov and to the EudraCT
registry

Sponsors Registration Auth.

CTRR o
Harmonized > H
Message I -

Update Once,

s ~
Distribute to Many N
eI

P

Registry




CTR-XML Basics

**CTR-XML is

®.

++ founded on to the CDISC Operational Data Model (ODM) XML

X/

+» upgraded with the Study Design Model SDM-XML for representing
the structure, workflow, and timing of a study design.

+* harmonized vs CDISC Controlled Terminology
+*Naming Convention

)/

** ODM are in the default namespace (i.e. no namespace prefix),
CTR-XML elements use the namespace prefix "ctr",

Elements defined in the EudraCT XML schemas use the namespace
prefix "ct",

L)

K/ /7
0‘0 0‘0

’0

% SDM-XML elements use the namespace prefix "sdm"
**XML structure with more than 113 nodes

CTR-XML Basics

+*Root[0]: ODM
+*Root[-1]: Study, AdminData

«*Root[-2]: GlobalVariables, MetadataVersion

¥ <ODM xmlins:xsi="http://www.w3.0org/2001/XMLSchema-instance" xmins="
¥ <Study OID="2A2-MC-EFGH" ctr:StudyType="0bservational" ctr:Respoi
P <GlobalVariables>
<BasicDefinitions>
P <MetaDataVersion OID="E2B7891D-BA2C-4F69-AF82-020B855A6I
¥ <AdminData>
P <User OID="U.1" UserType="Investigator">
<ctr:Organization OID="0RG.1" Name="University of Cantanzaro">



CTR-XML Basics

+*Root[-2] GlobalVariables, MetadataVersion

**Root[-3]

¥ <GlobalVariables>
P <StudyName>
P <StudyDescription>
P <ProtocolName>
P <ctr:Authorities>
P <ctr:PublicTitle>
P <ctr:Registrations>
P <ctr:FundingSupport>
P <ctr:Contacts>
<BasicDefinitions>

¥ <0DM xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xmins="
¥ <Study OID="2A2-MC-EFGH" ctr:StudyType="0bservational" ctr:Respor

¥ <MetaDataVersion OID="E2B7891D-BA2C-4F69-AFB2-020B855A61

» <Protocol ctr:Protocolld="ctrid. PROT1">

» <CodeList OID="CL.CONTACTROLES" Name="Clinical Trial Registr
P <Codelist QID="CL.|ISOCountries" Name="Country Codes" DataTy
P <CodeList OID="CL.MeSH" Name="MeSH CT" DataType="text">

P <ctr:Recruitment>
B <ctr:Interventions>

CTR-XML Basics

+*Root[-2] GlobalVariables, MetadataVersio
**Root[-3]

¥ <ODM xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xmins="
¥ <Study OID="2A2-MC-EFGH" ctr:StudyType="0bservational” ctr:Respor
¥ <GlobalVariables>
P <StudyName>
P <StudyDescription>
P <ProtocolName>
P <ctr:Authorities>

P <ctr:PublicTitle> —_—

P <ctr:Registrations>
» <ctr:FundingSupport>
P <ctr:Contacts>
<BasicDefinitions>

¥ <MetaDataVersion QID="E2B7891D-BA2C-4F69-AF82-020B855A6(
» <Protocol ctr:Protocolld="ctrid.PROT1">
P <CodelList OID="CL.CONTACTROLES" Name="Clinical Trial Registr
» <Codelist OID="CL.ISOCountries" Name="Country Codes" DataTy
» <CodeList OID="CL.MeSH" Name="MeSH CT" DataType="text">
» <ctr:Recruitment>
P <ctr:interventions>

SIXTN VEISIUN= LU @Icoung= uvir-o 2
¥ <ODM xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance” xmin:

<l-= 2015-08.12 : This example file for CTR is not claiming to repres:

¥ <Study OID="LZZT" ctr:StudyType="Interventional” ctr:ResponsibleP;

—

» <GlobalVariables>

<BasicDefinitions>

¥ <MetaDataVersion Description="LZZT study design version 1" Nar

P <Protocol ctr:Protocolld="LZZT" ctr:ProtocolVersion="v1.1" ctr
P> <StudyEventDef Name="Screening Visit (Visit 1)" OID="5E.SCR
P <StudyEventDef Name="Ambulatory ECG (Visit 2)" OID="SE.AN
P <StudyEventDef Name="Randomization Visit (Visit 3)" OID="SE
P <StudyEventDef Name="Treatment Visit 1 (Visit 4)" OID="SE.T}
P <StudyEventDef Name="Treatment Visit 2 (Visit 5)° OID="SE.T}
P <StudyEventDef Name="Treatment Visit 3 (Visit 6)" OID="SE.T}
P <StudyEventDef Name="Treatment Visit 4 (Visit 7)" OID="SE.T}
P <StudyEventDef Name="Treatment Visit 5 (Visit 8)* OID="SE.T}
P <StudyEventDef Name="Treatmeant Visit & (Visit 9)" OID="SE.T}
P <StudyEventDef Name="Treatment Visit 7 (Visit 10}" OID="SE.]
P <StudyEventDef Name="Treatment Visit 8 (Visit 11)" OID="SE.}
» <StudyEventDef Name="Treatment Visit 9 (Visit 12)" 0ID="SE.]
P <StudyEventDef Name="Treatment Visit 10 (Visit 13)" OID="SE
P <FormDef Name="ECG Form" QID="FO.ECG" Repeating="No">
» <FormDef Name="Vital Signs Form" OID="FO.VS" Repeating="h
P <FormDef Name="Informed Consent Form" OID="FO.INFORMEI
P <FormDef Name="Inclusion/Exclusion Form" OID="FO.INCLUSI(
P <FormDef Name="Mini-mental State Form" OID="FO.MMS" Rep
P <FormDef Name="Demographics/EducationfHabits form™ OID='
P <FormDef Name="Modified Hachinski Ischemic Score Form® Ol
P <FormDef Name="Medical History Form regarding Alzheimer's |
b <FormDef Name="Chest X-Ray Form" OID="FO.CHEST_X-RAY"
P <FormDef Name="MRI of the brain Form" OID="FO.MRI" Repeal
» <FormDef Name="CT Scan Form" OID="FO.CT_SCAN" Repeatin
P <itemGroupDef IsReferenceData="No" Name="EG" OID="EG" P
P <itemGroupDef IsReferenceData="No" Name="Vital Signs® OID

<ltemDef Comment="DOMAIN ABEREVIATION" DataType="text

<ltemDef Comment="Demographics CRF Page 4" DataType="tc

<ltemDef Comment="Demographics CRF Page 4" DataType="t¢

<ItemDef Comment="Demographics CRF Page 4" DataType="t¢

<ltemDef Comment="BASELINE FLAG" DataType="text" Length
sitamNaf Cammant="CATERARDY END EFR® NataTueno="tavt® |«
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Use Cases

+»*Go though 4 use cases

**Programmed in R with “XML” package

K/

% Function “xmlParse” to parse XML file

K/

s Identify arm:
xml dataSStudySGlobalVariablesSFundingSupport

o
S

* Calculate arms length : “xmlsize”
* Read attributes:

xml_dataSStudySGlobalVariablesSStudyNameSStudyNameLocalizations[i]STranslatedTextS.attrs

R/
*¢

K/

** Read values:
xml dataSStudySGlobalVariablesSStudyNameSStudyNamelLocalizationsSTranslatedText




Use Cases

1)U.C.1: Date of First Enrollment

WHO Anticipated or Actual date of enrollment of first participant.
EudraCT Study Start Date, Study End Date
ClinicalTrials.gov Study Start Date, Study End Date

s The ctr:StudyStartDate element and ctr:StudyEndDate elements
are used to provide the Study Start Date and Study End Date
information required for WHO, EudraCT and ClinicalTrials.gov.

< The Type attribute on the ctr:StudyStartDate element is used to
indicate whether the date supplied is an "Actual" or "Anticipated"
date.

i

136 xml_data$Study$StudyStartDate$.attrs

137

138 TRDS12 <- xml_data$Study$StudyStartDate$text
139 STUDYENDDATE <- xml_data$Study$StudyEndDateStext

Use Cases

2)U.C.1: Public Title

WHO Public Title
EudraCT Full Title, Lay Person Title, Abbreviated Title
ClinicalTrials.gov Brief Title (protocol title intended for the lay public)

**The Public Title is the title for the general public. It is meant to be written in
language that is easily understood.

+*In consideration of the fact that this information is important and highly visible,
the CTR-XML allows for translations.

<ctr:PublicTitle>
<TranslatedText xml:lang="en">
Vitamin D Plasma Level and Its Role in Headache
</TranslatedText>
<TranslatedText xml:lang=""de">
Vitamin D Plasma Niveau und ihre Rolle in Kopfschmerzen
</TranslatedText>
</ctr:PublicTitle>

s+ WHO: only the English title is required.



Use Cases

** R code
1) Calculate the size of PublicTitle
2) Select Title if attribut = “en”

87 1iS5ize =- wmlSize(xml_dotai5StudyiGlobalVariablesiPublicTitletTranslatedText)

88 - if (iSize = 1) {

a3 TRDS9 <- xml_data$StudyiGlobalVariablesSPublicTitle$TranslatedText

99 - } else if (xml_data$StudyiGlobalVariablesSPublicTitle$TranslatedTexti.attrs == "en"){
a1 TRD58 <- xml_data$StudysGlobalVariablessPublicTitle$TranslaotedTextitext}

+* Some Eudract non-mandatory fields are not available in CTR-XML 1.0

Use Cases

3)U.C.3: Contact for Public / Scientific Queries

WHO Contact for Public Queries, contact for Scientific Queries
EudraCT Sponsor Contact (Section B of Protocol Spreadsheet).
ClinicalTrials.gov Recruitment Information/Contacts/Contact

+* In CTR-XML the ctr:Contacts and ctr:Contact elements record contact
information for the primary contact, the contact for scientific queries
(WHO), and the contact for public queries (WHO).

%+ The UserOID attribute in the ctr:Contact element references a User
element within the AdminData and the ContactRoleCodeListOID
references a Codelist within the MetaDataVersion element.

** An ODM Codelist must be provided within the CTR-XML file to provide
the list of Contact Roles.

L)



Use Cases

<GlobalVvariables>

<ctr:Contacts>
<ctr:Contact UserOID="U.1" ContactRole="PRIMARY CONTACT"
ContactRoleCodelistOID=""CL.CONTACTROLES"/>
<ctr:Contact UserOID="U.1" ContactRole=""CONTACT FOR SCIENTIFIC QUERIES"
ContactRoleCodeListOID=""CL.CONTACTROLES"/>
<ctr:Contact UserOID="U.1" ContactRole="CONTACT FOR PUBLIC QUERIES"
ContactRoleCodelL 5t01D=""CL.CONTACTROLES"/>
</ctr:Contacts>
</GlobalVvariables>

<fAdminData=
<User 0ID="U.1" UserType="Investigator"s
<FullName=Luca Gallelli, MD</FullMName=
<Email=Gallelli@unicz.it=</Email>

</User>
<ctr:0rganization 0ID="ORG.1" Name="University of Cantanzaro"/>
</AdminData>

Use Cases

** R code

1) Calculate the nber of contacts

2) Check the role & select

3) (Parse admin data & select User details)

74  iSize <-xmlSize(xml_data$StudysGlobalVariablessContacts)

751 =-1

76~ while (1 < iSize + 1) {

77 Inputl <-xml_data$5tudy3GlobalVariables$Contacts[i]$Contact["ContactRole™]

78 if (Inputl == "CONTACT FOR SCIENTIFIC QUERIES"){TRD58<- xml_data$Study3GlebalVariables$Contacts[i]3Contact["UserQID"]}
79 else if (Inputl == "CONTACT FOR PUBLIC QUERIES"){TRDS7 <- xml_data$Study$GlobalVariablesSContacts[i]$Contact["User0ID"]}
8@ i <= i+l

81 }



Use Cases

Term Explanation /7 Remarks
PRIMARY CONTACT
CONTACT FOR PUBLIC QUERIES
CONTACT FOR SCIENTIFIC QUERIES
CA APPLICANT Required by EudraCT
LEGAL REPRESENTATIVE Required by EudraCT in case the sponsor is not
established in the European Economic Area (EEA)
IEC APPLICANT Optional field in EudraCT
PRINCIPAL INVESTIGATOR
INVESTIGATOR
FACILITY CONTACT EudraCT
FACILITY CONTACT BACKUP EudraCT
NETWORK CONTACT EudraCT
SUBCONTRACTOR CONTACT EudraCT
FURTHER CONTACT INFORMATION EudraCT
CENTRAL CONTACT ClinicalTrials.gov
CENTRAL CONTACT BACKUP ClinicalTrials.gov
STUDY CHAIR ClinicalTrials.gov
STUDY DIRECTOR ClinicalTrials.gov

Use Cases

4. U.C.4: Health Condition(s) or Problem(s) Studied

WHO Health condition(s) or problem(s) studied

EudraCT Medical conditions

ClinicalTrials.gov Conditions or Keywords (using NLM Medical Subject Heading
(MeSH) terms)

+* The CDISC Controlled Terminology for the SDTM Trial Summary dataset
includes the term INDIC to refer to trial indication so the WHO Health
Condition(s) study information uses the SDM-XML sdm:Parameter with
the ShortName="INDIC" to provide the information needed for the
Health Condition(s) field in the WHO registry.

«* Possible to use controlled terminology or not

®,

s External ODM codes list must be used



Use Cases

<Protocol>

<sdm:Summary>
<sdm:Parameter OID="PAR.INDIC" ShortName="INDIC" Term="Trial Indication">
<sdm:Value>Headache</sdm:Value>
</sdm:Parameter>
</sdm:Summary>

</Protocol>

<sdm:Parameter OID="PAR.INDIC" ShortName="INDIC"™ Term="Trial Indication™>
<sdm:Value ctr:CodelistOID="CL.NLMESH"">Headache</Value>
</sdm:Parameter>

<CodeList OID=""CL.MeSH" Name="MeSH CT'>
<ExternalCodeList Dictionary="National Library of Medicine MeSH"
Version="July 2015 International Version"
href="http://www.nIm_nih.gov/mesh/MBrowser .html"/>
</CodeList>

Use Cases

¢ If the medical condition needs to be provided in several languages, the child
element TranslatedText may be used

<sdm:Summary>
<sdm:Parameter OID="PAR.INDIC" ShortName="INDIC" Term="Trial Indication'>
<sdm:Value>
<TranslatedText xml:lang=""en"">Headache</TranslatedText>
</sdm:Value>
<sdm:Value>
<TranslatedText xml:lang=""de">Kopfschmerzen</TranslatedText>
</sdm:Value>

</sdm:Parameter>
</sdm:Summary>




Use Cases

** R code
1) Loop 1: select Parameter = “INDIC”
2) Loop 2 : select Language = “en”

117  iSize <- xmlSize(xml_datas$StudysMetaDataVersion$ProtocolESummary’)

118 i <- 1

119 ~ while (i < iSize+1){

120 if(is.null(xml_datasStudy$MetaDataVersioniProtocol$Summary[i]$Parametert.attrs["0ID"]) == FALSE &&

121 - xml_data$StudyiMetaDataVersioniProtocol$Summary[i]$Parameters. attrs["0ID"]== "PAR.INDIC"){

122 jSize <=- xmlSize(xml_data$StudysMetaDataVersioniProtocolSSummary[i]$Parameter)

123 j<-1

124 - while (j < jSize+1){

125 if (is.null (xml_data3StudyiMetaDataVersion$Protocol$Summary[i]$Parameter[j]$Value$TranslatedText$.attrs) == FALSE &&
126 ~ xml_data$StudyiMetaDataversioniProtocol$Summary[i]$Parameter[j]$ValuetTranslatedText$.attrs == "en”) {
127 TRDS12 <- xml_data$StudySMetaDataVersion$ProtocoliSummary[i]$Parameter[j]lsValuetTranslatedTextitext

128 j <- jSize

129 }

13@ j <= j+1

131 }

132 i <-iSize

133 }

134 i< isl

135 }

136

¥ <MataDataVersion Description="LZZT study design lon 1" Name="LZZT study design version 1" OID="LZZT_1">

¥ <Protocol ctr:Protocolld="LZZT" ctr:ProtocolVersion="v1.1" ctr:ProtocolVersionDate="2015-03-31" ctr:ProtocolVersic
Use Cases b <Doscrption>
| ¥ <sdm:Parameter OID="PAR.AGEMIN* ShortName="AGEMIN" Term="Planned minimum age of subjects">
¥ <sdm:Value=
50 years

AN" Term="Age span‘>

0

¥ <=dm:Paramater OID="PAR.AGESPAN" ShortName
¥ <sdm:Valua:>
ADLLT {18-85)
¥ <sdm:Valuaz
ELDERLY (> 65)
¥ c=dm:Paramater OID="PAR.BLIND"® ShortName="BLIND" Term="Trial blinding scheme*>
¥ <sdm:Value>
DOUBLE BLIND
¥ <sdm:Parameter QID="PAR.COMPTRT" ShortName="COMPTRT" Term="
¥ <sdm:Valua:>
Placebo
¥ <sdm:Parameter OID="PAR.CONTROL" ShortName="CONTROL" Term="Type of control*>
¥ <sdm:Value:>
PLACEBO
p <sdm:Parameter OID="PAR.DIAGGRP" ShortName="DIAGGRP* Term="Diagnos
p» <sdm:Parameter OlID="PAR.DOSE" ShortName="DOSE" Term="Test produ
» <sdm:Parameter QID="PAR.DOSFRQ" ShortName= SFRQ" Term="Test prodi
¥ <sdm:Parameter OID="PAR.DOSU" ShortName="DOSU" Term="Test product
¥ <sdm:Value>
ma

e Treatment Mamea">

_* Term="Control Type"
Term
Torm:

ShortName:
Sho
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Future Developments

%CTR, launched Q3/2016

+* 1SO IDMP (ldentification of Medicinal Products Standards) -CDISC
Gap Analysis and Alignment

** Protocol extensions and a structured protocol standard (PRIMe —
Protocol Representation Implementation Model)

¢ Summary Results Integration ° Sponsor Systems

CPT-Transcelerate Results

CDISC - PRM _1ome cvs | [ERiMe .- ove
! £

FDA Protocol ™~

&=

| hents
'endor ication
L udr;
rialsEly e
OtherWHO  “gmm... W& ____ S
primary registers W8 U ———

Target Trial Registries WHO ICTRP

60 ~0 ™
220~
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Conclusions

v CTR-XML constitutes the only common source for registries data mapping
v Parse XML to directly access values > mapping process

v Comprehensive trial description with full description of study process > full data
mapping
v Flexible XML structure > covering all study cases

=To be efficient: registries should be harmonized

®Flexible XML structure > complex implementation
®CTR-XML doesn’t completely fulfill Eudract and ClinTrials.gov
®CTR-XML is derived from SDM-XML, ODM-XML > versioning
¥ CTR-XML not addressing other local registries

¥ No results summary > mix between CTR-XML & AdaM
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