@ CTI DATA

White Paper

Modern Data Platforms for the Life
Sciences Industry

Abstract

The white paper explores how the life sciences industry can benefit from leveraging data
marketplaces to streamline drug development and improve patient outcomes. It
discusses the architecture, compliance requirements, and best practices for effectively
integrating external data sources to accelerate innovation and reduce costs.
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Modern Data Platforms for the Life Sciences Industry
1.0 Introduction

The Life Sciences industry's increasing reliance on data analytics is a significant trend. It's driven by the
need for more efficient drug development, personalized medicine, and compliance with stringent
regulatory requirements. Data analytics helps in drug discovery, clinical trial optimization, and post-market
surveillance. This industry shift toward data-driven decision-making is crucial for improving patient
outcomes and enhancing commercialization processes.

2.0 The Value of the Life Sciences Data Ecosystem

Integrating and embracing the entire life sciences data ecosystem is crucial, especially when enabling
advanced ensemble data models, Machine Learning (ML), and Artificial Intelligence (Al).

Integrating this diverse data allows for more comprehensive models and more accurate and holistic
insights. Enhancing predictive analytics using ensemble models in ML to combine multiple models
requires diverse and extensive datasets to be effective. A fully integrated data ecosystem provides the
variety and volume of data needed for these models to identify patterns and make more accurate
predictions.

Embracing an entire data ecosystem fosters collaboration across different disciplines within the life
sciences. It is fundamental for leveraging the full potential of ML and Al that leads to innovative solutions
and advancements.

Figure 1: Life Sciences Data Ecosystem
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Here's a summary of just some of the available data sources that must be considered:
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2.1 Regulatory Compliance Data:

FDA and Regulatory Databases: Contain information about drug approvals, safety, and compliance
records. FDA's Drug Approval Package, European Medicines Agency (EMA) databases.

Quality Control Data: Ensures that life sciences products meet regulatory standards for quality and
safety. MasterControl, Sparta Systems' TrackWise for quality assurance and compliance data.
Adverse Event Reporting: Tracks adverse drug usage and safety events. Systems like Oracle's Argus
or ARISg are used to track adverse events.

2,2 Patient EHR Data

Patient Electronic Health Records (EHRs): These contain valuable information about patient
demographics, medical history, prescriptions, and treatment outcomes.

Claims Data: Includes insurance claims and billing information, providing insights into healthcare
utilization and costs. Truven Health Analytics, Optuminsight for prescription patterns and
healthcare utilization metrics.

Patient Surveys: Feedback and surveys provide subjective insights into patient experiences and
satisfaction.

2.3 Clinical Trials Recruitment and Management Data

Clinical Trial Databases: Contain details about ongoing and completed trials, including participant
information, protocols, and outcomes. Software like Medidata or Oracle's Siebel CTMS manages
clinical trial data.

Patient Recruitment Data: Helps identify suitable candidates for clinical trials based on specific
criteria.

Trial Management Systems: Tools for tracking and managing various aspects of clinical trials, from
protocol design to data collection.

2.4 Financial Reporting Systems

Healthcare Claims Data: Truven Health Analytics, Optuminsight for prescription patterns and
healthcare utilization metrics.

Supply Chain Data: Systems like SAP's Integrated Business Planning (IBP) or Kinaxis RapidResponse
are specifically designed for life sciences supply chain analytics.

Pharmacy Sales Data: Databases like IMS Health (IQVIA) for prescription sales tracking.

2.5 Sales and Marketing Data

Prescription Data: This data tracks the prescribing habits of healthcare providers, helping life
sciences companies target their marketing efforts.

Sales Data: Provides insights into product sales, market share, and trends.

Customer Relationship Management (CRM): Veeva CRM is specifically designed for life sciences.
Marketing Analytics: Includes data on marketing campaigns, detailing their effectiveness and
reach
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2.6 Research Publications and Journal Data

e Scientific Journals and Databases: Research articles and publications provide information on the
latest drug discoveries, clinical trials, and scientific advancements. PubMed and ClinicalTrials.gov
are used for academic research and new developments.

e Patent Data: Life sciences companies often patent their inventions, and this data can reveal their
research and development efforts. For intellectual property data, use the USPTO, EPO, or
specialized software like PatBase.

These data sources are essential for life sciences companies to make informed decisions, develop new
drugs, ensure regulatory compliance, and effectively market their products. Analyzing and integrating data
from these sources is a critical aspect of data and analytics in the life sciences industry.

3.0 The Challenges of Managing Diverse Data Sources

Life sciences companies often face significant challenges in managing diverse data sources. Many
organizations store data in isolated systems or departments, making accessing, sharing, and analyzing data
effectively tricky. This siloed approach can hinder decision-making, slow processes, and lead to missed

opportunities.

Table 1: Data Management Considerations

Data Integration

Life sciences companies collect structured and unstructured data from many diverse
sources. Integrating these diverse data sets can be complex due to differences in
formats, standards, and quality.

Data Volume

The sheer volume of data generated in life sciences research and development is
immense. Handling large datasets efficiently requires robust infrastructure and tools.

Data Quality

Maintaining data quality and accuracy in clinical trials is essential for patient safety
and compliance, rendering data cleansing a complex but crucial process.

Data Privacy and
Security

Life sciences companies must adhere to strict regulations, such as HIPAA and GDPR,
to protect patients and sensitive research data. Maintaining data security and
compliance is a constant challenge.

Data Governance

Establishing clear policies and procedures is essential to maintain data consistency,
traceability, and compliance. This requires a coordinated effort across the
organization.

Rapid Technology
Advancements

It is vital to keep up with evolving technology and analytical methods. Adopting new
tools and platforms while ensuring compatibility with existing systems can be
challenging.

Cross-functional
Collaboration

Effective data management necessitates collaborative alignment among research, IT,
compliance, and business operations, which can be complex.

Regulatory
Compliance

Navigating the regulatory landscape is a significant challenge, and ensuring data
management practices comply with various global regulations is a constant concern.

Cost Management

Building and maintaining the necessary infrastructure for data management can be
costly, and optimizing costs while meeting data needs is a continual balancing act.
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Various data integration approaches exist, including data warehouses, lakes, and integration platforms.
The choice depends on an organization's specific needs and existing infrastructure. However, the key is
establishing a data integration strategy that aligns with business objectives and ensures data consistency,
accuracy, and security. Overall, overcoming data silos through integration is essential for organizations to
leverage the full potential of their data and stay competitive in today's data-driven world.

4.0 The Modern Data Platform Concept

Data lakes and marketplaces that provide access to data and metadata in the data platform represent
advanced approaches to data management and utilization. An intelligent data lake stores structured and
unstructured data in its raw and native format. It uses Al and ML algorithms to automate data ingestion,
cataloging, and governance.

A data marketplace is a platform where data providers can share their data with data consumers. It's like
an online store but for datasets. A data marketplace enables companies to monetize their data or acquire
the specific data they need for analysis or other business functions. It connects data producers and
consumers, allowing organizations to monetize or share their data assets securely.

4.1 Intelligent Data Lakes vs. Traditional Data Repositories

The ever-growing volume and diversity of data pose unique challenges for organizations seeking to unlock
their potential. While Traditional Data Repositories have served their purpose, they often struggle with
inflexible schemas, limited scalability, and manual processes. Enter the Intelligent Data Lake (IDL), a
modern approach that promises greater flexibility, scalability, and automation to support advanced
analytics and data-driven insights. This table compares these two data management solutions,
highlighting their key differences and guiding your decision based on your needs.

Table 2: Intelligent Data Lake vs. Data Repository

Feature Intelligent Data Lake Traditional Data Repository

Schema Flexibility Flexible, schema-on-read, adaptable to Rigid, fixed schema defined upfront, limited

evolving needs exploration

Scalability Horizontal scaling is efficient for large  Vertical scaling, expensive, limited capacity
data volumes for large data sets

Automation Automated tasks for discovery, Manual processes, time-consuming, error-
classification, and tagging prone

Advanced Analytics  Seamless integration with advanced  Limited integration, structured data focus
tools, diverse data analysis
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Understanding the strengths and limitations of intelligent data lakes and traditional repositories is crucial
as you navigate the complex data management landscape. This table helps you make an informed choice
based on your data volume, desired flexibility, analytical needs, and technical expertise. Remember, the
ideal solution aligns seamlessly with your organizational goals and empowers you to extract maximum
value from your data assets.

4.2 Modern Data Marketplaces vs. Traditional Data Sharing

In today's data-driven world, organizations increasingly recognize the value of sharing and monetizing
their data assets. However, the methods for doing so have evolved beyond traditional approaches. This
table compares modern solutions, Modern Data Marketplaces, and Traditional Data Sharing, highlighting
critical differences across various features.

Table 3: Data Marketplace vs. Data Repository

Feature Modern Data Marketplace Traditional Data Sharing
Monetization Structured, various models such as One-off deals, limited financial
subscriptions and fees incentives

Data Governance Built-in features, compliance focus Manual processes, individual
agreements

Access Control Fine-grained, role-based, secure Less granular, basic permissions,
manual sharing

Discovery & Search engines, tags, detailed descriptions Manual exploration, inquiries, limited

Metadata information

Scalability Highly scalable Limited scalability, struggles with large
volumes

Transparency Transparent pricing, data descriptions Negotiation, opaque terms

Ease of Use User-friendly interface, streamlined processes = Complex, time-consuming methods

Security Enhanced security features Lower security, higher risk of misuse

Understanding the contrasts between these approaches is crucial for making informed decisions. Modern
Data Marketplaces offer structured monetization, robust data governance, and efficient access control,
facilitating secure and transparent data sharing at scale. While traditional data sharing might be suitable
for limited collaborations, it often lacks modern marketplaces' scalability, security, and user-friendliness.
Evaluating your needs and resources will help determine which solution best fits your data-driven
journey.
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5.0 Intelligent Data Management: Value for the Data Consumer

Self-service access to a data and analytics marketplace is vital for empowering business analysts and data
scientists while benefiting decision-makers in making data-driven choices, especially in life sciences
companies. In the realm of Tech Ops, the advantages are evident. Automation streamlines manual data
management tasks, saving time and resources, while centralization ensures data quality through
standardized governance and cleansing procedures.

Figure 2: Advanced Analytics Framework

Clinical Trial Targeted Supply Chain Regulatory Pharmacovigilance
Optimization Marketing Optimization Compliance & Safety

Identify potential Analyze market trends, Predict demand, optimize Identify non-compliant Detect side effects,
participants, matching with prescribing patterns, and logistics, reduce waste, activities, predict risks, automate classification of
eligibility & medical history social media sentiment ensure availability enable proactive measures adverse events

Use Cases

Al and Machine Learning Intelligent Visualization

Accessible, Curated & Trusted Data

Life Sciences Data Models

Relational E Ontology & Pharmacovigilance Clinical Data Real-World
Data Relationship Semantic g SDTM, ADaM Data
3+ P & - o i
Ingestion Data Quality Data Integration Curation Cataloging Pipeline Health B Privacy/Security Governance

Data Ingestion Pipeline

Big Data Fabric
Sales Data Prescription Data EMR Data Claims Data CRM Data

Product sales Drug names, dosage, Medical history, Healthcare insurance Customer
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and geographical prescribing treatments, and reimbursement activities, and

distribution physicians laboratory results information marketing campaigns

Safety alerts, product
label revisions, or
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Intelligent data lakes facilitate faster data access and analysis, supporting quicker decision-making.
Additionally, centralization and automation work together to reduce operational costs and enhance
resource allocation. These solutions are scalable and seamlessly adapt to growing data needs without
causing significant disruptions, while centralization also reinforces data security and compliance with
regulations.

Regarding business value, self-service platforms provide a user-friendly interface, enabling analysts and
data scientists to access data independently without relying on IT departments for every request. This

accessibility ensures that professionals can swiftly retrieve the information they need for analysis.

With self-service tools, analysts and data scientists can run queries, create reports, and generate
visualizations without delays, resulting in quicker insights into market trends, customer behaviors, and
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operational efficiencies. These platforms often include collaborative features, allowing teams to easily
share insights, analyses, and visualizations, fostering cross-functional discussions, and helping decision-
makers comprehensively understand the data.

Furthermore, self-service platforms frequently offer real-time data monitoring and alerts, ensuring that
decision-makers are promptly informed of critical metrics, emerging issues, and opportunities as they
arise. Advanced self-service platforms go further by incorporating predictive analytics and machine
learning models, enabling analysts to forecast future trends and outcomes and aiding in strategic decision-
making.

Self-service access to data and analytics platforms is a cornerstone of efficiency, agility, and informed
decision-making within the life sciences industry.

6.0 Beyond the Lab: Intelligent Data Lakes and Marketplaces Drive
Patient-Centric Al

The pharmaceutical industry faces a dual challenge: accelerating drug development and personalizing
care for a diverse patient population. Innovative data management and analytics solutions are emerging,
offering research advancements and transformative tools for patient engagement, recruitment, trial
management, and compliance. Let's explore how Intelligent Data Lakes (IDLs) and Modern Data
Marketplaces, combined with the power of Generative Al, Machine Learning, Data Science, and Advanced
Analytics, are revolutionizing patient-centric pharma.

6.1 Empowering Patients, Not Just Research

Imagine a world where patients actively participate in their healthcare journey, not just subjects in clinical
trials. Intelligent Data Lakes and Data Marketplaces can make this a reality by:

e Personalizing communication: Analyze patient data (demographics, preferences, health history) to
tailor communication about trials, medications, and health education. This fosters trust and
engagement, leading to better adherence and outcomes.

e |everaging social media: Use Al-powered sentiment analysis to understand patient concerns and
preferences gleaned from social media platforms. This valuable feedback can inform drug
development, trial design, and patient outreach strategies.

e Building patient communities: Facilitate secure online communities where patients can connect,
share experiences, and provide valuable insights. This fosters peer support and empowers
patients to take charge of their health.

IDLss and Data Marketplaces have the potential to revolutionize the healthcare industry by giving patients

more power and control over their health data. This could lead to a more efficient, effective, and
affordable healthcare system.
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6.2 Recruiting the Right Participants, Faster

Finding suitable patients for clinical trials is often slow and arduous. IDLs and Data Marketplaces can
streamline this by:

e Matching patients to trials: Analyze vast datasets to identify patients with specific characteristics
that align with trial criteria. This reduces recruitment times and costs, ensuring trials enroll the
most relevant participants.

e Simplifying trial participation: Develop Al-powered chatbots or virtual assistants that answer
patient questions, address concerns, and guide them through the consent and enrollment
process. This improves the patient experience and streamlines recruitment.

e Predicting dropouts: Leverage historical data and Al to identify patients at risk of dropping out of
trials. This allows for proactive engagement strategies to improve retention and ensure the
validity of trial results.

6.3 Managing Trials with Efficiency and Transparency

From protocol adherence to data collection, clinical trials involve complex processes. IDLs and Data
Marketplaces can optimize these by:

e Real-time data monitoring: Analyze real-time patient data, such as vital signs and medication
adherence, to identify potential safety issues or protocol deviations early on. This ensures patient
safety and data integrity throughout the trial.

e Remote patient monitoring: Utilize wearable sensors and connected devices to collect patient
data remotely, reducing the need for in-person visits and improving convenience for participants.

e Enhanced compliance reporting: Generate automated compliance reports based on real-time
data, streamlining regulatory oversight and ensuring adherence to ethical guidelines.

6.4 Building Trust and Transparency

Data privacy and ethical considerations are paramount to patient engagement. IDLs and Data
Marketplaces can address these concerns by:

e Secure data governance: Implement robust data security measures and transparent data access
policies to ensure patient privacy and build trust.

e Explainable Al: Develop Al models that are interpretable and explainable to patients, fostering
understanding and building trust in Al-driven decisions.

e Patient-centric data sharing: Allow patients to control their data and grant access to researchers
only with their informed consent, empowering them to participate in research on their own terms

6.5 The Future of Life Sciences and Pharma is Patient-Centric

IDLs, Data Marketplaces, and Al-powered analytics are research tools and catalysts for a more patient-
centric life sciences industry. By embracing these innovations, companies can accelerate drug

development, empower patients, streamline trials, and build trust through transparency. This leads to
better health outcomes, improved patient eperiences, and a more sustainable future for the industry.
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Integrating intelligent automation into data management systems is beneficial and essential in the life
sciences sector. These modern data platforms are crucial to harnessing the full potential of advanced
analytics, Al, and ML. The importance of maintaining data quality and integrity cannot be overstated. For
Al and ML models to yield accurate results, they depend on high-quality, error-free data. Automated data
integration, quality assurance, and governance processes are critical to ensure the data's reliability and
consistency.

An intelligent data platform is indispensable given the sheer volume and diversity of data in the life
sciences industry — spanning clinical trials, research, patient records, and more. It efficiently consolidates
varied data sources, providing a comprehensive view crucial for deep analytics. Moreover, the dynamic
nature of sectors like drug development and patient care, demands real-time data analysis. A real-time
data fabric is vital for ensuring the data is current, thus maximizing the relevance and utility of insights
drawn.

Data lineage and transparency are significant in a highly regulated industry like life sciences. Tools
automatically tracking data's origin, movement, and transformation are crucial for compliance and
establishing trust in the data and the models employed. As the scope of Al and ML applications broadens,
the demand for scalable, flexible data platforms grows. These platforms must adeptly handle increasing
volumes and evolving data types without sacrificing performance.

An Intelligent Data Platform (IDP) platform also significantly improves collaboration, streamlining the
process from drug discovery to market. It enables swifter and more effective interactions among
researchers, data scientists, and decision-makers. By automating data management tasks, the platform
reduces manual labor and associated costs and minimizes human error, bolstering advanced analytics
capabilities. This becomes particularly evident when ensemble data models merge multiple models for
enhanced prediction accuracy.

In summary, an intelligent, automated data platform is not just a facilitator but a necessity for the life
sciences industry to fully harness the potential of Al and ML, thereby accelerating innovation, ensuring
compliance, and enhancing the overall efficiency of analytics-driven processes.

About CTI Data

Our team of data and analytics experts specializes in digital transformation and Intelligent Data Platforms
and Data Marketplaces, providing valuable insights and expertise from our extensive experience in the life
sciences industry. We are adept at understanding best practices, identifying potential pitfalls, and
customizing solutions to meet your unique needs.

By partnering with us, you can align your digital transformation efforts with your business strategy, analyze

current operations, pinpoint gaps, and develop a strategic roadmap that integrates technology initiatives
with your long-term goals.
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We can expedite the transformation process by collaborating with us, leveraging our collective knowledge
and proven methodologies. This approach leads to faster implementation times while minimizing
disruptions and downtime. We start by assessing your existing technology stack and recommending
solutions to modernize your data platform to complement your company's needs and seamlessly integrate
with your current systems.

Our Life Sciences Industry solutions are designed to offer a timely and accurate view of all your data
assets, regardless of their location. We commit to working closely with you, sharing accountability for

achieving mutual goals.

Contact us to explore our real-world case studies to learn more about how we've helped our Life Cciences
clients grow and create business value.
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