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Moving to a Standards-Based, Agile Clinical Development Lifecycle

The BioPharma industry has been migrating from 
paper-‐based clinical trials that target a very 
well-defined patient population to technology-‐based, 
innovative and adaptive clinical studies. While the 
transition from paper to technology-‐based trials has 
become the norm, the overall clinical development 
lifecycle and enhancement of scientific capabilities still 
has much room for growth and improvement in order 
to achieve the industry goals of greater innovation, 
more efficient safety evaluations, improved data 
handling, and compliance with ever-‐changing 
regulations. Essentially, the industry has adopted new 
technologies by simply computerizing paper-‐based 
processes without rethinking how the clinical 
development lifecycle could be more efficient. As a 
result, the lifecycle has remained relatively linear with 
little-‐to-‐no automated reuse of information, while the 
amount and complexity of data has increased. As a step 
in the right direction the industry has introduced data 
standards, but development and adoption have been 
relatively slow and challenging.

In order to reduce time, effort, and costs in clinical 
development, the clinical development lifecycle must 
become more flexible. To take advantage of previously 
created content, the standards development process 
needs to be automated and must be designed to adapt 
quickly to change. This whitepaper describes a new 
agile approach to the clinical development lifecycle 
that maximizes reuse of clinical content, and examines 
how Nurocor MDR facilitates the creation, 
management, and use of data standards by automating 
this approach.

Introduction
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The traditional clinical development lifecycle (CDLC) used by most BioPharma organizations follows a fairly 
linear approach (Figure 1) that has worked well in a controlled environment with paper driven processes. It is 
clearly defined and requires each step to be completed before moving on to the next. However, it is very slow 
and rigid, and does not adapt easily to change or continued discovery and innovation.

How the Clinical  Development 
Lifecycle Has Changed  in Recent  Years
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Over the last decade, the number of new 
technologies that automate many of the former 
paper-‐based processes within the CDLC has 
increased substantially. Some examples of these 
technologies include electronic data capture, 
electronic document management, and electronic 
master file systems. Although these point 
technologies have the potential to improve 
individual processes if used properly, the overall 
clinical development lifecycle has remained 
unchanged, while the amount and complexity of 
data being collected and analyzed has 
significantly increased.

In response to these data concerns, the 
BioPharma industry recognized the need for 
clinical data standards and established the 
Clinical Data Interchange Standards Consortium 
(CDISC) for this purpose. CDISC is a standards 
development organization (SDO) that partners 
with industry and regulators to develop data 
standards that increase patient safety, data 
quality, and facilitate more efficient regulatory 
reviews. However, as regulation and the number 
of standards increase, so does the time and effort 
it takes to develop, manage, and distribute the 
standards in a way that results in the benefits 

STUDY STARTUP STUDY CONDUCT ANALYSIS & REPORTING SUBMISSION

intended. In addition to these concerns for 
CDISC, implementation of standards is often 
burdensome and expensive for industry due to 
their impact on business processes. As a result, 
organizations have historically performed 
duplicate late stage programming efforts to 
convert data to standardized formats for 
regulatory purposes to avoid disruption to their 
business operations. This inefficient approach 
results in longer cycle times, higher costs, and 
lower data quality. It can also limit an 
organization’s opportunity to gain new scientific 
insight and effectively mine their data for safety 
signals (Rozwell, 2009).

According to a joint analysis between CDISC and 
Gartner (Rozwell, 2009), the earlier that 
standards are implemented within the CDLC, the 
greater the potential benefit. Figure 2 indicates 
the study activities where CDISC standards can 
be applied.
 

Figure 1: High Level, Linear Clinical Development  Lifecycle
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As illustrated in Figure 3, as much as $15M could be saved over the life of a typical study by applying standards 
across the full clinical development lifecycle (i.e., from study startup through submission), but the potential 
savings incrementally decrease if standards are applied later in the lifecycle. However, to effectively implement 
data standards for maximum efficiency and cost savings, organizations cannot simply layer them on top of 
existing processes, but instead must rethink the CDLC.

STUDY STARTUP STUDY CONDUCT ANALYSIS & REPORTING SUBMISSION

•Study Design

•Protocol Development

•CRF Development

•DB Structure/Validation

•Edit Checks/Validation

•LAB/ECG Specs

•Site/PI Identification

•Patient Recruitment Plan

•Critical Documents

•IRB Approvals

•Training of Teams/Sites

•Randomization Plan

•Test Article Prep

•Statistical Analysis Plan

•Analysis Table Shells

•Patient Recruitment

•Data Acquisition

•Data Exchange

•SD Verification

•Site Monitoring/Auditing

•Transfer of Lab/ECG Data

•Site Audits

•Database QA & Lock

•Analysis & Programming

•Initial Stat Tables

•Study Closeout/Archive Note: Items in red indicate activities that can be 

streamlined with CDISC standards.

•Data Analysis

•Safety Assessment

•Analysis Table Preparation

•Clinical Assessments

•Report Generatio

•ISS/ISE Preparation

•Clinical-‐Statistical

    Integrated Report

•Listings, Tabulations, 

   & Datasets

•eCTD File Structure

    Modules (2-‐5)

Figure 2: Clinical Study Activities (Rozwell, 2009)

Figure 3: Time & Cost Savings from Implementing CDISC Standards (Rozwell, 2009)
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The introduction of standards and new 
technologies, coupled with the desire for 
adaptability and treatment innovation, makes data 
within the traditional clinical development lifecycle 
harder to manage. The reason for this is that the 
linear flow of this lifecycle limits reuse of study data. 
In the traditional CDLC, data is generally defined 
and used for a specific purpose or artifact, such as a 
time and events schedule being part of the protocol 
document instead of an independently defined and 
reusable artifact. To gain maximum reuse of data 
downstream, cross-‐study, and for future discovery 
and innovation, data must be defined more broadly 
and managed more granularly.

To achieve this broader-‐based definition, data must 
be defined by industry-level, semantically 
interoperable standards, such as those developed 
by CDISC and the Biomedical Research Integrated 
Domain Group (BRIDG). Semantic Interoperability 
(SI) is the ability of computer systems to exchange 
data with an understood or common meaning, 
without human intervention or interpretation. 

By binding systems to robust common domain 
terminology produced and disseminated by 
SDOs, industry can implement more efficient 
end-‐to-‐end clinical lifecycle processes and 
generate reusable data that feeds the next wave 
of discovery and innovation efforts.

To manage clinical content more granularly in 
order to maximize its reuse, organizations must 
manage the reusable data components, like the 
time and event schedule example discussed 
above, in addition to the overall CDLC. Managing 
the lifecycle of reusable clinical content does not 
necessarily require managing the data itself any 
differently, but it does necessitate additionally 
managing data about the data (i.e., metadata). 
Metadata content includes the data’s structure, 
intended use, location, and its meaning, as well as 
any business rules or transformation logic to 
convert it from one format, artifact, system, 
standard, or lifecycle stage to another 
(see Figure 4 for an example).
 

Figure 4: Examplaes of Metadata

SUBJID: 1
BRTHDY: 1
BRTHMO: 1
BRTHYR: 1990

Data collection of 
demographics (DM)

SUBJID: 1
BRTHDTC: 1990-01-01

DM data for 
regulatory submission 

based on SDTM standard

Business Rules &

Transformation Logic

Note: This shows the same data being reused across different 

lifecycle stages. All bold, underlined items are metadata.
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Figure 5: Metadata Lifecycle with Clinical Dec=velopment Lifecycle

By managing the metadata lifecycle for artifacts, 
the overall CDLC can become more agile, meaning 
that it can be more iterative and adaptable to 
change. The software community has recognized 
significant improvement in time to market, 
alignment with customer requirements, and cost 
savings through effective adoption of the iterative 
approach, commonly referred to as agile software 
development. The BioPharma industry can make 

similar strides to reduce clinical development time 
and costs by implementing standards via 
introduction of agile processes into the CDLC and 
pairing those processes with a parallel Metadata 
Lifecycle as illustrated below. Instilling this 
flexibility within the lifecycle facilitates ongoing 
learning throughout a study and an increased 
ability to respond to change.

With an agile lifecycle, when new information is 
gleaned anywhere within the study lifecycle, such 
as safety signals or study design issues, the change 
process becomes much more flexible and 
manageable. Rather than waiting until a change 
like a protocol amendment is fully signed off 
before starting on changes to downstream 
artifacts like electronic Case Report Forms 
(eCRF), the impact can be seen instantly at a very 
granular level and changes can be propagated to 

the other affected artifacts automatically. 
Additionally, the changes to multiple artifacts can 
be reviewed and approved in much shorter 
iterations, some even simultaneously, with minimal 
risk of rework if additional changes are made 
during the review process. This can be 
accomplished by managing the metadata, reusing 
previously defined content, and managing the 
relationships between information.
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The Metadata Lifecycle tracks 
the life of standards and data 
within the enterprise. As shown 
in Figure 5, it has its own lifecycle 
that is independent of, but 
associated with the CDLC, as it 
parallels the activities within the 
clinical study process.
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Discover
at any point within the CDLC 
when there is a need to create an 
artifact or find data, the agile 
CDLC must incorporate a process 
to discover any existing data, 
metadata elements, or artifacts 
that can be reused instead of 
creating them from scratch. These 
artifacts and elements include 
standards at all levels, as well as 
any study specific artifacts as a 
whole or in part.

Develop
when needed metadata or data is 
not available, new artifacts can be 
created from scratch or by 
combining existing artifacts 
and/or metadata elements. As an 
example, a case report form
(CRF) designer may use the 
CDASH standard as a starting 
point to create a study eCRF 
specification, but then also find 
and use the time and events 
schedule developed during the 
protocol stage to generate the 
visit schedule for the casebook.

Approve 
once an artifact is developed, all of 
its new components go through a 
review and approval process to 
ensure it is compliant with 
appropriate standards and 
policies, and is defined and scoped 
to maximize its reusability.

Release 
after metadata is approved, it is 
released for use by the initiating 
study and can also be consumed 
by other studies and/or systems 
based on its scope. Another layer 
of approval can be added to this 
stage to ensure that metadata 
being consumed outside of its 
specified scope goes through an 
additional governance review 
cycle if desired.

Monitor 
once metadata is released, it can 
be monitored for curation 
purposes and to track metrics 
around its usage. This includes 
any collaboration that may result 
in change requests, as well as 
monitoring outside influences 
that may impact metadata, such 
as changes to external standards 
and terminologies. This stage 
also includes enforcing policies 
around the metadata lifecycle, 
such as how many versions to 
support and when content 
should be retired.

Retire 
at some point metadata content 
may no longer be useful and 
should be retired. By retiring it, a 
history of its existence and 
lifecycle will remain, but it will no 
longer be available for 
consumption. As an example, a 
policy stating that only two 
versions of a standard will be 
supported, results in the third 
previous version being retired 
when a new version is 
implemented.
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In the traditional CDLC, the creation of clinical 
artifacts is generally slow, error prone, resource 
intensive and costly. Organizations develop each 
artifact from scratch through manual review and 
interpretation of standards and artifacts created 
earlier in the lifecycle and/or from other studies.

For example (Figure 6), to create an electronic data 
capture (EDC) system to collect clinical data from 
the sites, a data manager and/or case report form 
(CRF) designer will generally start with the data 
collection standard and/or eCRF specifications from 
previous studies that are similar. S/he will then read 
the protocol and manually determine if there are 
differences in the study definitions for clinical 
assessments versus those being copied from 
standard or prior eCRF specifications and make any 
appropriate changes. S/he will also use the time and 
events schedule from the protocol to determine 
which assessments should be collected at which 
visits/time points to put the eCRFs in the 
appropriate order and frequency. All of this is 
typically documented in an eCRF specification 
spreadsheet. Once the spreadsheet is complete 
with a full database specification, the data manager 
will create eCRF visualizations either manually or 
electronically that look similar to what the eCRFs 
will look like for users through the EDC system’s 

browser-‐based interface. The visualizations are 
then used for team review and approval.
Either during or directly following the eCRF 
creation process, the data manager will draft edit 
checks, which are validations for the eCRFs (e.g., 
enrollment date must not be prior to birth date). 
These will also go through a review and approval 
process. Finally, once the eCRF and edit checks 
specifications are approved, they are sent to a 
database developer, who uses the specifications 
to program the EDC system. Once system 
development is complete, it is normally tested and 
approved before it is released along with any 
other supplemental documentation, such as eCRF 
completion instructions and training materials. 
This entire process can take up to six months from 
final protocol through database release.

This process incorporates the use of 
computerized systems, rather than paper-based 
processes, as well as industry data standards. 
While standards and technologies  may have 
improved  the data collection process, they only 
further complicated  the system development  
process because they were not designed to 
optimize it.
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Figure 6: Traditional  Approach  to EDC System Development

The reason for a lack of automated reuse of 
information is that today’s systems manage only the 
content of artifacts, and often in an unstructured 
manner with little or no coupling across many 
different systems and network locations.

Using the previous example, protocols and CDASH 
standards are normally distributed in PDF and MS 
Word document formats, while eCRF and edit 
check specifications are generally MS Excel files, all 
of which are stored in many different folders across 
the network. Each artifact is also typically version 
controlled based on internal functional processes, 
making it difficult at times to know which version is 
the latest official version of an artifact. This 
becomes even more difficult as the study conduct 
begins because there might be issues discovered 
that cause amendments to the protocol, months or 
even years later. Because studies are so long, by 
that point members of the team, processes, and 
document management systems might have 
changed, so knowing which file location contains 
the appropriate artifacts to use in determining how 
to apply the changes to the eCRFs can be quite 
difficult. The data manager must fully understand 
the current eCRFs, know which version the EDC 
system is based on, and then review the protocol 
amendment to decipher what impact it has on the 
eCRF and edit check specifications. S/he then must 
make the appropriate changes to the specifications, 
obtain reviewerinput and approval, and then send 

the specifications to the EDC developer to make 
the appropriatechanges to the database. The EDC 
developer then has the same process to go through 
and issues to contend with as the data manager did 
in the previous steps.

Adding complexity to an already inefficient process, 
often the existing version of the eCRFs are already 
being used in the study, so both versions must be 
implemented and maintained simultaneously. This 
makes manual version control more difficult and 
future changes even more complex because the 
manual impact analysis of changes must be done to 
both versions of the eCRFs, edit checks, and EDC 
system. In the end, this is a resource intensive, 
manual effort since there is so little automated 
reuse of information or flexibility in the overall 
clinical development lifecycle.
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To overcome the challenges with the current clinical 
development lifecycle, standards and metadata for 
artifacts created and used throughout this lifecycle 
must be managed in a centralized repository in
order to facilitate their automated reuse. Although 
the process flow is similar, there is a big difference
in how information is managed and used.

As illustrated in Figure 7, rather than the data 
manager or CRF designer manually interpreting the 
study protocol, data collection standards, and prior 
study eCRFs, s/he has all of those definitions 
already in a centralized repository and can reuse 
them without having to retype/create them 
manually. S/he uses the existing content to create a 
new set of metadata to represent the study specific 

eCRF and edit check specifications, re-‐using all of the 
existing metadata content that applies, and only 
adding items that are missing. In this case, the 
complete visit schedule and all assessments per visit 
will already have been defined in the protocol, so 
there is no need to recreate them for the eCRFs. 
Further, the definitions for each assessment will also 
already exist from either global industry-‐defined 
research concepts or by the protocol itself. Each of the 
industry-‐defined research concept semantics will also 
include a data structure. Therefore, all the data 
manager has to do is put all of these existing 
components together to build the eCRF, and then add 
any missing components such as a data structure for 
non-‐standard assessments. The same applies for 
defining the edit checks, as many can be standardized.

Figure 7: New Approach to EDC System Development
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Study Specific Metadata - Protocol 
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Once the metadata for the study specifications is 
complete, all of the new content will be reviewed in 
a metadata governance workflow. Upon approval, 
the eCRFs and edit checks can be rendered into 
visualizations for team review and approval 
simultaneously, rather than sequentially, resulting in 
a shorter overall cycle time. After approval, the EDC 
vendor can use the specifications to automatically 
generate the database instead of creating it 
manually. This can be done through integration of 
the repository to the EDC system or export/import 
of the specifications in a standard format such as 
the CDISC Operational Data Model (ODM).

By managing the standards and operational 
metadata for each of the artifacts in the clinical 
development lifecycle, the lifecycle becomes much 
more flexible because items are managed at a more 
granular level, but are defined more broadly, thus 
facilitating automated reuse. As part of this 
example, the time and events schedule is now 
managed as an artifact itself and is used by both the 
protocol and any eCRFs. Also, since many of the 
assessments are based on standard research 

concepts, the definition and structure are already 
defined. As a result, the data manager has much 
less work to do and can start it earlier while the 
protocol is still being developed without the risk 
of duplicating effort if changes are made to the 
protocol before it is finalized. Further, since usage 
of the standards and operational metadata is 
being captured, if changes like an amendment 
occur, all stakeholders will automatically know 
which artifacts are impacted and how, and they 
can iteratively apply the necessary changes under 
a traceable and well-‐governed process. The data 
manager will not only know that the eCRFs need 
to be changed, but will know exactly which 
datapoints on which version(s) of the eCRFs need 
to be changed. In the end, by taking advantage of 
the standards and previously defined artifacts 
and all of their components, the clinical 
development lifecycle is significantly streamlined 
and much more flexible and adaptable to change, 
resulting in higher quality data, more efficient use 
of resources, and significant cost savings.
 

Nurocor  MDR

Nurocor MDR™ provides a mature, 
enterprise-‐strength and highly flexible platform 
which organizations can use to meet their 
objectives around standards development and 
implementation, and overall improved business 
efficiency. Nurocor MDR is built upon an 
industry-‐leading repository and governance 
platform that can support standards-driven and 
organization-specific needs through configuration, 
in order to adapt to changing standards and 
requirements, rather than through hardcoded 
custom modifications. Nurocor MDR helps SDOs to 
develop, manage, and distribute standards more 
efficiently, and it enables industry to implement 
standards faster and more effectively while 
automating and improving business processes. In 

effect, Nurocor MDR addresses all of the 
following core issues around standards 
development and implementation efforts: 

• How to create, maintain, govern, and use 
standards consistently, 

• How to get maximum reuse out of existing 
artifacts and data assets, 

• How to know what the impact of changes will be 
on other people, processes, and systems, 

• How to use standards to improve processes, 
rather than adding burden to them, and, 

• How to know that the data exchanged with 
others is being used or interpreted correctly. 
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Based on Object Management Group’s (OMG) 
Reusable Asset Specification (RAS), Nurocor MDR’s 
metamodel definition infrastructure leverages the 
flexibility of declarative XML-‐based specifications 
to dynamically generate strongly-‐typed 
information models with full control over object 
type, object content and object-‐to-‐object 
associations. These generated models are presented 
to the end user through a modern, browser-‐based 
user interface (UI), giving them intuitive access to 
content organized in a format aligned with their role 
(e.g., a data manager may see different content or 
see it organized differently than a metadata 
curator). Within this infrastructure, content 
components are created and managed as individual 
objects called Assets, which are composed of: 

• Identification information
(name, version, short description) 

• Classification information (metadata key values) 
• Artifact information (references to work products 

defining, describing or otherwise associated with 
the governed asset) 

• Relationship information
(associations to other assets) 

The metamodel can define multiple UI templates 
that specify the various asset types under 
governance within the repository. These templates 
are defined within an inheritance hierarchy, allowing 
administrators to declare some metamodel 
elements to be common across all asset types, other 
elements to be common to all assets of a specific 
type, and further elements to be tied to specific 
governance states defined for an asset type. Types 
configured for the BioPharma metadata 
management platform are based on the ISO 11179 
Metadata Registry standard.

Upon upload to a Nurocor MDR installation, 
templates are dynamically processed (i.e., a server 
restart is NOT required to apply template changes 
to the installation), resulting in a generated set of 
strongly-‐ typed metamodel objects used to 
enforce content rules. These objects are then used 
by the installation to configure the browser-‐based 
UI to produce type-‐specific forms for end user 
asset editing and
viewing activities. This approach combines the 
flexibility of declarative XML-‐based configuration 
with the specificity of strongly-‐typed object-‐level 
metamodel content enforcement.

These capabilities benefit organizations by 
providing a centralized, scalable repository to 
maintain the single source of truth about their 
business data including its definitions, structure, 
and location. It is flexible enough to manage any 
type of standard or metadata content consistently, 
and it enables organizations to enforce standards 
usage and policies in order to meet regulatory 
compliance. Further, it facilitates a 
metadata-‐driven clinical development lifecycle for 
increased business efficiency, as well as the ability 
to exchange data internally and externally with less 
need for human intervention and interpretation.
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As illustrated in Figure 8, administrators can select 
various governance tasks from the palette to 
assemble automated process flows for each asset 
type. Prebuilt tasks include role-‐based comment 
and approval request generation, asset metadata 
manipulation, automated template advancement 
and many other process flow control actions. 
Custom tasks using Beanshell or Jython scripting 
languages can also be introduced into process flows 
as needed.

All activities within the repository are controlled 
through a native Role-‐Based Access Control 
(RBAC) mechanism. Users are assigned one or more 
roles within a configured organizational tree 
structure, with those roles inherited down the 
hierarchy thus supporting group-‐scoped control 

over user capabilities. Roles can be associated with 
control over asset creation on a type by type basis, 
visibility to specific metadata elements during 
asset editing and viewing activities, and 
governance process responsibilities.

Upon creation of an asset, a user has full control 
over the initial editing of that asset’s attributes 
until s/he either unlocks it or submits it for 
governance. The appropriate set of asset capture 
templates are applied to the asset via the 
generated metadata object infrastructure, 
dynamically producing a browser-‐ based form that 
specifies mandatory and optional content for the 
asset. This content includes the attributes, as well 
as optional and mandatory relationships and 
artifacts (e.g., documents, references)

Nurocor MDR’s governance process 

automation engine is layered over the 

metamodel infrastructure described 

above. Administrators configure 

asset‐type specific governance 

processes using a drag‐and-drop 

palette-based graphical editing tool.

Figure 8: Governance Workflow Editor
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Nurocor MDR allows users to create assets within a 
stack. For example, if a new domain is being added 
to a particular standard, rather than creating each 
variable individually and then creating relationships 
from each to the domain they belong to, the user 
can create the domain asset, then each variable 
directly from it, automatically generating the 
appropriate relationships. Further, if existing 
metadata can be reused, it can also be related 
through the stack (e.g., existing common variables 
can be linked, rather than being duplicated.) At any 
point while creating or viewing an asset, a user can 
see the asset in context, as shown in Figure 10.

Once the user fulfills the mandatory content 
specified for the asset instance, s/he can submit the 
asset. Based on the configured governance process, 
the submitted asset(s) may be immediately 
published or a governance approval request may be 
forwarded to one or more users based on specified 
processes and roles. Assets may be also be batched 
together for governance and multiple workflows 
can be implemented for different asset types based 

on an organization’s needs. Further, the 
information collected during a governance 
workflow may also differ for varying types of 
reviews and different steps within the review 
process (see Figure 11).

These governance capabilities allow 

organizations to maintain full control 

over content approval and usage 

processes. They ensure that content is 

defined consistently and at the 

appropriate level to maximize reuse. 

They also facilitate involvement of the 

appropriate stakeholders and minimize 

duplication of effort by maintaining a 

complete history of decisions around 

content in a centralized and

consistent manner.

 

Figure 9: Asset Entry/Edit

Figure 10: Asset Relationship Tree
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If an approval request defined in the governance 
process is rejected, the submitter is notified and 
may correct the issues that caused rejection and 
resubmit the asset(s); if the request is approved the 
related assets are published and made available for 
search, viewing and consumption. The assets may 
also be edited in preparation for the next state in 
the defined governance state model, with the end 
user fulfilling any additional content mandates prior 
to submission.

In addition to governance over the definition and 
population of content as described previously, 
Nurocor MDR supports configurable governance 
over registered consumption of metadata as well. 
An example of how consumption governance may 
be useful is to tie metadata that is created to the 
specific places it is used, such as by studies and/or 
systems for traceability and historical purposes, and
to locate and reuse the data.

The registration processes can be automatic or 
configured to include multiple role-‐based 
approvals. Upon final approval of a consumption 
request the consumer is automatically subscribed to 
the consumed asset and thus will be notified if the 

asset is modified in any way or versioned in the 
future. A primary reason an organization may want 
to have governance around consumption is to 
enforce business policies. For example, if an 
organization has a policy that only the latest 
version of a standard may be used, then when a 
study consumes that metadata, it can be 
automatically approved, but if it is not using the 
latest version of the standard it is sent through a 
governance workflow. Another example is to 
enforce scoping rules, such as those around 
different levels of standards. If a study is trying to 
consume metadata that was created for a different 
study or product, then a governance workflow 
would be triggered.

By managing metadata content consistently across 
the enterprise, organizations can maximize reuse 
of artifacts and data downstream for a particular 
study, as well as across multiple studies and 
programs. This improves business efficiency, 
thereby reducing the cost, time, and resources 
needed throughout the clinical development 
lifecycle. Further, full data lineage is transparent, 
reducing overall regulatory risk.

Figure 11: Governance Request
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Impact  Analysis & Inheritance
Nurocor MDR provides an integrated graphical 
impact analysis viewer within its browser-‐based UI, 
allowing users to understand upstream and 
downstream dependencies on any asset. Navigation 
depth level and filters over asset type, relationship 
type and owning group can be dynamically selected 
as needed to present the specific information desired 
by the user.  Each asset node and relationship edge 
presents information about the element via hover 
help, and any asset within the visualization view can 
be launched into the main repository UI for further 
investigation (see Figure 12).

In this example the RACE terminology is being used 
for the race variable in the Demographics (DM) 
domain for both the SDTM and CDASH standards, 
illustrating reuse of assets, as well as visual impact 

analysis (i.e., if the terminology changes, both 
standards are impacted). In addition to the visual 
impact analysis, an impact analysis report can be 
attached to a governance request so reviewers can 
see the impact of proposed changes/additions of 
metadata before they are ever approved. Further, 
once a governance review is approved, alerts can be 
sent out to stewards of the impacted metadata to 
notify them and allow them to inherit the change if 
appropriate. The impact analysis report, 
notifications, and inheritance processes are all items 
that can be configured to meet an organization’s 
needs. These capabilities allow users to understand 
how new content or changes to existing content 
affects other people, processes, and systems. It also 
automates propagation of changes.

 

Figure 12: Asset Relationship Visualization
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Beyond Nurocor MDR’s core capabilities, it also 
provides a federated repository deployment model 
that can greatly enhance the reach of an 
organization. Repository installation instances can 
be interconnected in any desired topology via 
unidirectional federation connections (see Figure 
13). For example, an SDO may establish a hub 
repository that is connected to spoke repositories 
installed across the industry at BioPharma 
companies, CROs, and research institutions. In this 
model, member firms and institutions can install 
their own repository instances and receive 
automatic population and updates of standards 
upon registration of their instances with the 
central SDO repository, significantly reducing 
implementation related time and cost. If an 
organization desires a specialized subset of 
standard content to be delivered to its instance, 
the registration connection can be configured to 
apply filtering rules to distributed content. 

Organizations with spoke repositories can 
establish governance processes over internal use 
of SDO delivered standards, combining those 
standards with internal representations and 
assembling aggregated content into both reusable 
and study-‐specific representations. As updates 
are populated into spoke repositories, users with 
stewardship responsibilities over artifacts with 
dependencies on these updates will be 
automatically notified so they can take 
appropriate action.

Further, if an SDO desires to enable collaborative 
submission of additional member-‐developed 
content proposals, inbound connections can be 
configured to automatically submit proposed 
definitions from member repository instances to 
the central SDO repository for governance 
review, approval and redistribution to federated 
member repositories.

Figure 13: Repository Federation
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To reduce time, effort, and costs in clinical 
development, standards development processes 
must be automated and the clinical development 
lifecycle must become more flexible to quickly 
adapt to change. Today the use of standards and 
existing content is resource intensive because 
there is no automated reuse of information. By 
managing the metadata for standards and content 
in a centralized repository, the process can be 
automated, resulting in greater flexibility. Over 
time as the content grows, so will the benefits as 
there will be more reusability and less manual 
effort to create artifacts from scratch.

Nurocor MDR facilitates moving to an optimized, 
agile clinical development lifecycle by serving as 
the authoritative source for data standards and 
clinical artifacts. It has capabilities to create, 
manage, and govern metadata as reusable assets. 
Through reuse and relationships between content 
comes automated impact analysis and inheritance, 
which accelerates cycle times and improves data 
quality. Overall, Nurocor MDR serves as a virtual 
hub for information within an enterprise. It helps 
users to find, understand, manage, use, and 
exchange information more efficiently.
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