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Roche Data Standards Office  

• Design and manage end-to-end data standards, from protocol to submission, 
with supporting business processes 

• Define data standards for use with gRED, pRED, and PD clinical trial data 

• Drive adoption of current & future industry standards (CDISC) 

• Provide lifecycle management and governance for all data standards 

• Coordinate contributions to external standards bodies 

Remit and Scope 



 

 

Global Data Standards Integration Initiative 
Status at time of Roche-Genentech integration 
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Global Data Standards Repository (GDSR) 

Content 

Model Applications 

What is in there? 



Global Data Standards Repository 

• End-to-End data standards from protocol to submission cover the complete life 
cycle of clinical research data 

– Protocol Design 
– Data Collection 
– Data Tabulation 
– Data Analysis 
– Regulatory Submission 

• Based on CDISC Industry Standards 

• Objective 
– Support consistent definition, management, and processing of clinical 

research data throughout all stages of the life cycle 
– Support data standards management 

Current Scope 

Content Requirements 



Global Data Standards Repository 

• Standards for data collection 
– CRF logical structure, design, layout 
– CRF fields, forms, help text, completion guidelines, annotations 

• Standards for data tabulation 
– CDISC SDTM 1.2, SDTMIG 3.1.2, Controlled Terminology 
– Sponsor defined extensions 

• Standards for data analysis 
– Specification of derived data elements 

• Standards for consistent definitions 
– Associate data elements with defined concepts 
– Versioning and life cycle management 

Content Elements 



Global Data Standards 

• CDISC versus sponsor defined standards 

• Collected versus tabulated versus analysis data structures 

• Value Level Metadata 
– Controlled Terminology 
– Lab Metadata 
– Questionnaires 

• External references, e.g. NCI Thesaurus 

• Sources available in Word, Excel, PDF, XML formats 

• Administrative metadata, e.g. versioning and life cycle information 

Wide Variety of Content Types 



Global Data Standards Repository (GDSR) 

Content 

Model Applications 

How does it look like? 



GDSR Modeling 

• Develop a meta-model to capture and interconnect 
– Common Conceptual Domain Model 
– Data Standard Models 
– Value Level Metadata 

• Represent all output of the standardization effort as structured information 
– Avoid implicit information in documents 

• Capture this information in an electronic repository called the Global Data 
Standards Repository (GDSR) 

Objectives 



GDSR Modeling 

• Candidate meta-models 
– Relational meta-data model 
– UML object-oriented model 
– Semantic model 

• Advantages of semantic models and ontology frameworks 
– Easy to federate disparate types of data and meta-data (Linked Data) 
– Ontologies are increasingly based on the OWL format (e.g. NCI Thesaurus) 
– Prepare readiness to adopt the CDISC BRIDG model and SHARE repository 

• Standards and Tools 
– Mature W3C standards (URI, XML, RDF, RDFS, OWL, SPARQL) 
– Availability of mature semantic modeling tools 

Technology 



Semantic Modeling  
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Semantic Modeling 
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2. Content and Schema 



Semantic Modeling  

• In RDF everything is a triple (content and schema) 

• A triple is either a <Subject Predicate Object> or a <Subject Predicate Value> 

• Subjects, predicates, and objects are commonly called RDF resources 

• Every RDF resource has a Uniform Resource Identifier (URI) 

• Namespaces provide a convenient way to group related resources together 

3. Uniform Resource Identifiers 



Uniform Resource Identifiers 

• Global Data Standards Repository 
– The resource representing the SDTM domain AE (Adverse Events) 

http://gdsr.roche.com/cdisc/sdtmig-3-1-2#Table.AE  
– The prefix sdtmig identifies the namespace 

 http://gdsr.roche.com/cdisc/sdtmig-3-1-2# 
– The qualified name for the same resource  

 sdtmig:Table.AE 

• Examples from the W3C standards 
– rdf:type is the qualified name of 

http://www.w3.org/1999/02/22-rdf-syntax-ns#type  
– owl:Class is the qualified name of 

http://www.w3.org/2002/07/owl#Class  

Example 



Semantic Modeling  

• RDFS and OWL provide a set of predicates for schema modeling 
– e.g. owl:inverseOf relates two inverse properties 

<hasCitizen owl:inverseOf livesIn> 

• Its meaning is defined by the way new triples may be derived from existing triples 
– Stated Triple 

<Jon livesIn Basel> 
– Derived Triple 

<Basel hasCitizen Jon> 

4. Inference 



• owl:allValuesFrom  
• owl:annotatedProperty  
• owl:annotatedSource  
• owl:annotatedTarget  
• owl:assertionProperty  
• owl:backwardCompatibleWith  
• owl:bottomDataProperty  
• owl:bottomObjectProperty  
• owl:cardinality  
• owl:complementOf  
• owl:datatypeComplementOf  
• owl:deprecated  
• owl:differentFrom  
• owl:disjointUnionOf  
• owl:disjointWith  
• owl:distinctMembers  
• owl:equivalentClass  
• owl:equivalentProperty  
• owl:hasKey  
• owl:hasSelf  

 

 

• owl:hasValue  
• owl:imports  
• owl:incompatibleWith  
• owl:intersectionOf  
• owl:inverseOf 
• owl:maxCardinality  
• owl:maxQualifiedCardinality  
• owl:members  
• owl:minCardinality  
• owl:minQualifiedCardinality   
• owl:onClass  
• owl:onDataRange  
• owl:onDatatype  
• owl:oneOf  
• owl:onProperties  
• owl:onProperty  
• owl:priorVersion  
• owl:propertyChainAxiom  
• owl:propertyDisjointWith  
• owl:qualifiedCardinality  

 

• owl:sameAs  
• owl:someValuesFrom  
• owl:sourceIndividual   
• owl:targetIndividual  
• owl:targetValue  
• owl:topDataProperty  
• owl:topObjectProperty  
• owl:unionOf  
• owl:versionInfo  
• owl:versionIRI  
• owl:withRestrictions  

Web Ontology Language (OWL) 
Predicates 



Semantic Modeling 

• Resource Description Framework (RDF) 
– RDF defines how to express a knowledge base (content) as a directed graph 

of resources (set of triples) 
– Every resource has a URI and is part of a namespace 

• RDF Schema (RDFS) and Web Ontology Language (OWL) 
– A set of standard predicates to build vocabularies (schemas) 
– Inference capabilities 

• SPARQL Protocol and RDF Query Language (SPARQL) 
– Language to query an RDF knowledge base 

• Simple Knowledge Organization System (SKOS) 
– Small footprint RDF based schema for concept models 

W3C Standards 



Linked Data  

• Semantic models in RDF format are easy to federate 

• Federation of Data = Union of Triples (from both graphs) 

• Use owl:sameAs to specify that two resources are equal 
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http://example.org/people#  
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Switzerland 
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http://example.org/geo/#  

owl:sameAs 

Federated Graph  

Content Federation 



Linked Data   

Linked Open Data 

dbpedia.org 



Linked Open Data (LOD) and The Cloud 
linkeddata.org    



Linked Open Data (LOD) Cloud 
    

Linking Open Data cloud diagram, by Richard Cyganiak and Anja Jentzsch. http://lod-cloud.net/  

linkeddata.org 

http://lod-cloud.net/
http://lod-cloud.net/
http://lod-cloud.net/
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GDSR Metadata Registry Schema 
ISO 11179 (partial) 



Global Data Standards Repository (GDSR) 

Content 

Model Applications 

What can we do with it? 



GDSR Applications 

• Provide access to the GDSR 
– As input to other systems for machine consumption 
– As a knowledge source for human consumption 

Objectives 



Global Data Standards Repository 
UML Deployment Diagram 
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TopBraid 
Semantic Modeling Workbench 

http://richard.cyganiak.de/2007/10/lod/
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Hoffmann-La Roche 
Global Data Standards Browser 

http://richard.cyganiak.de/2007/10/lod/
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Publishing 
and 

Item Level Versioning 

http://richard.cyganiak.de/2007/10/lod/
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Using Web Services 

http://richard.cyganiak.de/2007/10/lod/


 
 

Export to SAS Data Sets 

http://richard.cyganiak.de/2007/10/lod/
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Export to Excel 
Data Tabulation Extract 

http://richard.cyganiak.de/2007/10/lod/
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Export to Excel 
Rave Architect Loader File 

http://richard.cyganiak.de/2007/10/lod/
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Future 



Current Roche MDR 

• External content 
– SDTM 1.2, SDTMIG 3.1.2 
– NCI Thesaurus, CDISC Controlled Terminology 

• Integrated Data Standards, Roche and Genentech 
– Safety and every Roche TA, ~ 2000 data elements 
– Data Collection and Data Tabulation 

• Value level metadata 
– Lab measurements (~ 2000), Unit conversions, Questionnaires (~ 150) 

• Looking at metadata for 
– SDTM Conformance Checking, Biomarker (HGNC), … 

Content 



Unique Value Proposition 

• Coverage and maturity of existing CDISC standards 

• Establishment of CDISC standards within the industry 

• MDR based standards as a foundation for metadata driven workflow 

• Upcoming role of semantic web standards and linked data principles 

Convergence of Standards and Technology 



Roche Group R&D Pipeline 

Status as of December 31, 2010 

phase I  
(36 NMEs) 

phase II  
(18 NMEs + 8 Als) 

phase III 
(8 NMEs + 25 Als) 

Registration 
(6 Als) 

NME 
Additional Indication 

Oncology 
Inflammation/Immunology 
Virology 
Metabolic/Cardiovascular 
CNS 
Ophthalmology 
Others 
 
 RG-No  Roche Genentech managed 

CHU  Chugai managed 
EVO       Evotec 
 
RG105  MabThera is branded as  
              Rituxan in US and Japan 
 
RG1569 Actemra is branded as  
  RoActemra in EU 1 LIP transition approved  

2 Ph3 in Japan 
3 Complete response in the US 
4 FPI Jan.2011 

 * in the EU 
** in the US 

anti-glypican  Mab        liver cancer RG7686 

Mab Beta7              ulcerative colitis RG7413 

serine palmitoyltransf inh         HCV CHU  

anti-factor D Mab  geographic atrophy RG7417 

mGluR2 antag (2)           depression RG1578 

anti-Abeta Mab             Alzheimer‘s RG7412 
triple reuptake inh          depression RG7166 

11 beta HSD inh  metabolic diseases RG4929 

ABCA1 inducer            dyslipidemia RG7273 
anti-oxLDL Mab    sec prev CV events RG7418 

  GABA-A a5 inv ago cogn. disorders RG1662 

anti-IL-17 Mab                            RA RG4934 

EGFR Mab                    solid tumors RG7160 
CIF/MEK inh                 solid tumors RG7167 

 Raf & MEK dual inh      solid tumors RG7304 

anti-PLGF Mab             solid tumors RG7334 

MDM2 ant (2)   solid & hem tumors RG7112 

MEK inh                       solid tumors RG7420 

PI3 K/mTOR inh  solid&hem tumors RG7422 

PI3 kinase inh               solid tumors RG7321 

anti-EGFL7 Mab           solid tumors RG7414 

dulanermin                           cancer RG3639 

AKT inhibitor                solid tumors RG7440 

MEK inh                       solid tumors RG7421 

CD22 Mab ADC  hem. malignancies RG7593 

CRTH2 antag                        asthma RG7185 

BRaf inh(2)  BRAF mutated melanoma  RG7256 

 nucleoside pol inh (9)               HCV RG7432  

anti-Her3 Mab  m. epithelial tumors RG7597 
antiangiogenic              solid tumors RG7594 

IAP ant (2) solid tumors& lymphoma RG7459 
FGFR3 Mab          multiple myeloma RG7444 

Cat S antag             CV risk in CKD  RG7236 

GIP/GLP-1 dual ago type 2 diabetes  RG7685 

ALK inhibitor                        NSCLC CHU 
-                                    solid tumors CHU 

hedgehog path inh    operable BCC  RG3616 
MetMab                            mNSCLC RG3638 

pertuzumab                  HER2+ EBC   RG1273 

hedgehog path inh   advanced BBC RG3616 

topoisomerase I inh  gastric  cancer CHU 
   navitoclax (ABT-263)   sol & hem tumors RG7433 

OX40L Mab                          asthma RG4930 
lebrikizumab (anti-IL13)       asthma RG36371 

rontalizumab (IFN alpha Mab)    SLE RG7415 

Xolair   chronic idiopathic urticaria RG3648 

HPV16                 cervical neoplasia RG3484  
nucleoside polymerase inh.      HCV RG7128  
danoprevir   (protease inh)       HCV RG7227 

SGLT2 inh                type 2 diabetes RG72012  

nic alpha7                     Alzheimer’s  RG3487 
mGluR5 antag (2)                      TRD RG7090 

 NMDA receptor antag               TRD EVO  

ocrelizumab                          RRMS RG1594 

anti-LT alpha Mab                       RA RG7416 

  gantenerumab (A-beta) Alzheimer‘s RG1450 

P selectin Mab                          CVD RG1512 

anti-M1 prime Mab              asthma RG7449 

BRaf inh     met. melanoma 2nd/3rd l.ine  RG7204 

pertuzumab     HER2+ mBC 2nd line  RG1273 

GA101 anti-CD 20 Mab  NHL & CLL  RG7159 

T-DM1                          HER2+ EBC  RG3502 

Rituxan               NHL fast infusion  RG105 

 Avastin                    HER2+ BC adj  RG435 
Avastin  mBC combo Herceptin 1st line  RG435 
Avastin                         NSCLC adj  RG435 

GRI  schizophrenia negative sympt.  RG1678 

Avastin                    HER2- BC adj   RG435 

Avastin            relapsed ovarian ca  RG435 
Avastin             high risk carcinoid  RG435 
Avastin           glioblastoma 1st line  RG435 

Avastin                triple neg BC adj  RG435 

 aleglitazar       CV risk reduction in T2D RG1439 
dalcetrapib  atherosclerosis CV risk red. RG1658 

Lucentis    diabetic macular edema RG3645 
Lucentis                 AMD high dose RG3645 

   pertuzumab      HER2+ mBC 1st line RG1273 

Herceptin       HER2+ BC  sub cut.  RG597 
Herceptin      HER2+ adj BC (2yrs)  RG597 

GA101 anti-CD 20 Mab           iNHL  RG7159 
BRaf inh     met. melanoma 1st line RG7204 

Tarceva                       NSCLC  adj   RG1415 

Actemra                            early RA RG1569 

T-DM1              HER2+ mBC 1st line  RG3502 

GA101 anti-CD 20 Mab             CLL RG7159 

Actemra          RA DMARD IR H2H RG1569 

Avastin                       mCRC TML   RG435 

T-DM1         HER2+ advanced mBC RG3502 

Actemra             sc formulation RA RG1569 

Tarceva   NSCLC EGFR mut 1st line  RG1415 

Actemra     ankylosing  spondylitis RG1569 

MabThera       NHL sc formulation  RG1053 

ocrelizumab                            PPMS RG15944 

GRI    schizophrenia  subopt control RG1678 

Avastin                       mBC 2nd line  RG4353 

Avastin        ovarian cancer 1st line RG435* 
Avastin     mBC combo Xeloda 1st line  RG435* 

EPOCH      chemo induced anemia CHU 

Tarceva   NSCLC EGFR mut 1st line  RG1415* 

Actemra                                  sJIA RG1569 
Rituxan            ANCA assoc vascul RG105** 



Biometrics Metadata Repository 

§ To register and manage metadata for intelligent use during the design, collection, analysis and 
submission of our data to regulatory authorities. 

§ To build up a rich knowledge-base over time that includes clear and consistent definitions of all 
of the concepts we use and how they relate to each other. 

§ To accelerate the adoption of industry and internal standards. 

Data 
Collection 

Data 
Tabulation 

Data 
Analysis 

Regulatory 
Submission 

Protocol 
Design 

Transforming Drug Development 



Metadata Repository 
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Clinical Development Plan Study Design 

Protocol 

Data Analysis Plan 

Data Collection Design 

Data Collection 

Data Tabulation 

Data Analysis 

Clinical Study Report Submission 

MDR 

Information Standards and Governance  

end-to-end 
Metadata Driven Workflow 

External Knowledge Sources 



Roche Smarter Information Management (SIM) 

• Refactor current MDR 
– Model driven applications 

• Capture study level metadata 
– Needed for metadata driven workflow 

• Metadata driven EDC build 
– Based on Trial Design Model and Schedule of Assessments 

• Metadata driven SDTM transformations 
– Code generator 
– Unit test generator 
– Conformance check generator 

Key Objectives 2013 for the Roche Data Standards Office 
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