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Abstract 

 
With growing importance of RWD in getting clinical evidence, many companies are finding 
ways to make the best use of data from real world sources. Claims and healthcare data obtained 
from EHR systems is a major source of such data. OHDSI organization has developed a 
Common Data Model (CDM), which can take large observational data from multiple EHR and 
claims data sources around the world, and read and process such data in a consistent manner. 
Usage of such data in randomized clinical trials poses challenges as regulatory bodies prefer the 
submission of the data in CDISC format. How are traceability and provenance issues dealt with 
in OMOP-CDM? Can such data be easily transformed into SDTM? Would regulatory bodies 
accept the OMOP CDM as a submission standard? This manuscript provides detailed 
assessments of efforts taken by industry in usage, and transformation of OMOP CDM along with 
FHIR to CDISC SDTM. 
 
Introduction  
 
Observational data in healthcare sectors constitutes the patient data collected while receiving the 
healthcare. Such data can be collected at healthcare facilities, clinics, critical care units, and other 
diagnostic facilities. The insurance claims data as well as data collected at pharmacies can also 
be considered as an observational data. Such data is truly ‘real-world data’ as it captures the 
patient information in the real-world setting. Such observational data can help healthcare 
practitioners make informed decisions about patient care and helps them identify and decide 
appropriate course of actions pertaining to further treatments which need to be given to the 
patients. For researchers, such observational data can provide lots of insight about patient 
response to treatments, patient biomarkers and phenotypes, as well as patient and clinician 
reported outcomes. In the case of health insurance and pharmacy data, such data can drive the 
assessments related to pharmaco-economics, outcomes research, and overall cost related to 
healthcare assessments.  
 
In the clinical world, such observational data can play a critical role in providing insight about 
patient populations considered in clinical studies. The biomarkers and phenotypes assessed 
through such observational data can help the pharmaceutical industry in selection of appropriate 
patient population for the clinical studies. The patient reported outcomes and clinician reported 
outcomes are important aspects of effectiveness and safety of the therapy or drug in assessment. 
Besides this, the observational data can also provide lot of information about possible new 
biomarker definitions and assessments and can also help with exploratory analysis. 
 
Need for Common Data Model 
 
The observational data can come from various sources. Such sources include small clinics as 
well as large healthcare facilities. Small clinics and healthcare facilities often do not have 
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necessary resources to ensure that the data is collected, stored, managed, and transferred in an 
industry acceptable format. As a result, such facilities often collect the data in proprietary format 
and in many cases such data is collected in no format. When such data is aggregated or collected 
from various facilities, integration of such data often poses challenges. In order to address this 
challenge, the Observational Health Data Sciences and Informatics (or OHDSI, pronounced 
"Odyssey") was established. OHDSI established an international network of researchers and 
observational health databases with a central coordinating center housed at Columbia University, 
NY, USA1. This program is a multi-stakeholder, interdisciplinary collaborative to bring out the 
value of health data through large-scale analytics. The Common Data Model (CDM) developed 
and maintained by OHDSI is referred as the Observational Medical Outcomes Partnership (or 
OMOP) Common Data Model.  
The OMOP CDM provides a common data model for the data coming from various healthcare 
sources. Healthcare facilities can adopt and implement the common data model in order to 
ensure interoperability, and usage of such data by wider research network. It can also help 
healthcare facilities, academia, and researchers to leverage existing systems of open-source tools, 
technologies, and processes. The current common data model from OMOP is maintained and 
managed by OHDSI consortia. 
 
Design Principles Common Data Model 
 
Since its inception, the common data model is evolved by accommodating input from industry, 
academia, regulatory bodies, and researchers. With input from user community, the standards 
governing body at OHDSI consortia continued to modify and upgrade the OMOP Common Data 
Model and released updated versions of this model. For more details about this mode, please 
visit the data standards page at: https://ohdsi.org 
In the pharmaceutical industry, clinical data standards used by Clinical Data Interchange 
Standards Consortia (CDISC) are used for submission of clinical data to regulatory authorities2. 
The CDISC standards are built based on certain principles. Similarly, OMOP CDM standards 
need to be implemented by following certain design principles. These principles are considered 
to make sure that the data model is secure, robust, compatible, and uses vocabularies in an 
optimum way.  
Currently, the Common Data Model uses 37 tables, out of which 17 are used to standardize 
clinical data, 10 are used to standardize the vocabularies, and other 10 are used for derived 
variables, health system specific data, and health economics specific data3. Backward 
compatibility and scalability are important factors while designing the Common Data Model. As 
the healthcare sector evolves, accommodation of additional data types is an important factor for 
successful use of the Common Data Model. Keeping this in mind, the scalability of model, and 
its compatibility with prior models is an important design principle while designing the CDM.  
 
Traceability and Provenance Aspects 
 
In real-world data, traceability and provenance of the data is found to be an important challenge 
for usability and validity of the data. While using real world data in clinical studies, the source 
data may need to undergo a series of steps involving normalization and curation. This could 
result into traceability and provenance issues. If the source observational data uses OMOP CDM, 
the robust set of processes, use of standardized vocabularies, and adherence of model designing 
principles can reduce the challenges pertaining to traceability and provenance. Looking at the 
usage of OMOP CDM by the researcher and healthcare community, the observational data in 
CDM format can be readily used for analysis purposes. The set of modelling, extract transform 
and load (ETL), and vocabulary usage in CDM is thoroughly evaluated through the OHDSI 
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consortia.  
In the context of drug development and approval process in clinical studies, the provenance and 
traceability is much more thoroughly reviewed and scrutinized by the regulatory bodies. Such 
scrutiny is important to ensure that safety evaluation of a new drug or use of an existing drug for 
additional indications by a wider patient population. It is unclear as of yet if the provenance and 
traceability provisions in OMOP CDM can suffice the requirements and expectations from 
regulatory bodies in clinical data submission. Regardless, comparing to other available data 
standards and models in healthcare data, OMOP CDM has very robust structure and set up rules 
for establishment, which can help address the challenges of traceability and provenance. 
 
Regulatory Submissions Requirements and Common Data model Compatibility 
 
Acceptance of Standards 
 
As per the regulatory guidances issued by major regulatory bodies, Study Data Tabulation Model 
(SDTM) and Analysis Data Model (ADaM) by CDISC are the widely acceptable and in some 
cases required data standards for regulatory submission4. In case of submission of real-world 
data, in many cases, current CDISC models do not have necessary provisions to accommodate 
the data fields or vocabularies used in real world data. Despite that, because of existence of 
available system for review of submitted data, the majority of regulatory bodies have 
recommended submission of real-world data in preferably CDISC format. Food and Drug 
Administration (FDA) from USA in their guidance for submitting real-world data, have 
recommendations pertaining to early discussion with regulatory body when it comes to 
submission of real-world data4. Since most of the observational data is used in post marketing 
clinical studies, submission of such data in the context of regulatory communication can be 
feasible. However, for mainstream clinical development involving new drug applications, 
OMOP CDM may pose difficulties in submission process. 
  
Compliance with Model 
Currently OMOP CDM model is based on certain design principles. The usage and effectiveness 
of the model is dependent on how effectively those design principles are being followed by the 
implementation team. Since the model implementation can happen at a wider user base, it is a bit 
difficult to develop a unified set of compliance which can be utilized by all user stakeholders of 
OMOP CDM. OHDSI system has lot of open -source tools for processes to build and validate the 
model. These tools can guide the users for effective implementation of the CDM.  
Contrary to this, the submission model (SDTM) developed by the CDISC organization has a 
good set of compliance rules. The data as well as submission compliance can be tracked 
effectively through these set of processes and tools available.  
 
Usage of Vocabularies 
OMOP CDM accommodates and uses a large number of standardized vocabularies and can also 
accommodate a lot of non-standard vocabularies. This helps users in healthcare sector in dealing 
with wide variety of usage of vocabularies. Contrary to this, CDISC models use a handful of 
vocabularies which are primarily used in clinical studies and drug development processes. As we 
accommodate more and more healthcare data as real-world data in clinical studies, we are bound 
to get exposed to more vocabularies used in healthcare sector. This in turns poses more 
challenges in terms of conversion of dictionary terms to acceptable dictionaries in clinical studies 
by regulatory bodies. As an example, the SNOMED CT5 is widely used dictionary to report 
clinical terms in healthcare. Since MEDDRA6 is widely accepted dictionary in clinical studies 
and its submission, now we need to look into SNOMED to MEDDRA conversion. The other 
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option could be acceptance of SNOMED by regulatory body for submission processes pertaining 
to new drug applications.  
 
The OMOP CDM can accommodate several other vocabularies as it deals with a wide variety of 
healthcare data including pharmacy and health insurance data as well. Many of these 
vocabularies may not be related to the core clinical tables in CDM, but there are several 
vocabularies related to clinical tables. For such vocabularies there may not be sufficient 
provision in CDISC SDTM to map or align those terms when it comes to the regulatory 
submission process. This poses further need to establish some interoperability between these two 
standards while dealing with regulatory submission of observational data in OMOP CDM. 
 
 
Further Opportunities to Establish Interoperability 
 
Data standards are developed by considering specific stakeholders and users in mind. In case of 
clinical data, CDISC has taken efforts for more than two decades to develop, maintain, mature 
and grow the standards which can be used by the pharmaceutical industry. Similarly, OHDSI 
consortium has taken extensive efforts in establishment of a common data model for 
observational data used in healthcare. Both these standards are developed to support and help 
different stakeholders and user groups. While CDISC is more focused on clinical data collection, 
analysis, and submission, OMOP CDM is focused on healthcare data analysis, research, and 
effective usage.  
 
As the healthcare world uses more and more clinical data produced by the pharmaceutical 
industry, there is a growing need of transformation of CDISC data to OMOP CDM. Likewise, as 
healthcare data (specifically observational data) gets incorporated into regulatory communication 
and submission, there will be need of forward transformation of OMOP CDM to CDISC. 
 
There have been efforts to establish interoperability between CDISC SDTM and OMOP CDM. 
Such efforts showed that SDTM can’t accommodate the OMOP CDM V5 vocabulary 
specifications completely7. At the same time from submission of data from randomized clinical 
trials (RCT), we may not need all vocabularies accommodated through and used in OMOP 
CDM. At this moment, the recommended approach which industry can take is to have early 
discussions with regulatory authorities in case of submission of real-world data involving OMOP 
CDM and assess the viability of conversion of such data to CDISC SDTM. 
 
 
Conclusion 
 
As we accommodate more RWD into RCTs, we are likely to get at the intersection of 
interoperability needs between different healthcare data standards and regulatory submission 
requirements in the pharmaceutical industry. Large healthcare institutions are following the Fast 
Health Interoperability Network (FHIR)8 platform for data exchange. This platform facilitated by 
HL7 has framework for data standards. However, the input data going to this framework may 
follow various data models including OMOP CDM. There have already been efforts taken to 
harmonize OMOP CDM with FHIR platform and such efforts endorsed a need to establish more 
robust mapping mechanisms of FHIR W5 ontology with real-world data models like OMOP 
CDM9.  In order to accommodate and effectively use the observational data collected through the 
healthcare system, further efforts in modelling and alignment of OMOP CDM with FHIR 
platform and with CDISC model will be required in future. 
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