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The Data Dilemmma in Life Sciences

In Life Sciences, data is the key to innovation, driving everything from drug development to patient care improvements. But with the vast amount of
real-world data (RWD) available, managing and making sense of it can be overwhelming. The challenge isn't just gathering the data—it's ensuring it's

accurate, well-governed, and useful for drawing meaningful insights.

Yet, the sheer volume, variety, and complexity of available data make it increasingly challenging for Life Sciences innovators to effectively use these
resources. From inconsistent data quality and governance issues to the high cost of data acquisition, many organizations struggle to maximize the
value of their data investments. The path to actionable insights is often blocked by inadequate infrastructure, lack of interoperability, or limited access

to the right skill sets and tools.

This eBook offers a strategic lens to help data professionals make informed decisions at every stage of the data lifecycle, from acquisition to analysis
and application. Whether the focus is on clinical trial efficiencies, real-world evidence (RWE) generation, or commercial market insights, this guide

provides practical advice on:
Assessing and improving data quality to ensure that your datasets are reliable and actionable.

Implementing governance frameworks that protect patient privacy while facilitating the smooth

integration, sharing, and analysis of diverse data sources.

Optimizing data infrastructure to handle the increasing volume and complexity of healthcare data, allowing

your organization to scale efficiently.
Building multidisciplinary teams with the right skill sets to analyze, interpret, and utilize data effectively.

Maximizing the return on your data investments by ensuring that every dollar spent contributes to

meaningful insights, innovation, and business outcomes.
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Data Quality and Integrity — 5 Considerations

Ensuring the highest quality and integrity of data is foundational for Life Sciences organizations
aiming to derive accurate, actionable insights. Inconsistent or inaccurate data can lead to flawed
conclusions, impacting everything from clinical trial outcomes to market strategies. This chapter
outlines five key considerations that can help ensure your data is accurate, complete, and ready

for analysis—critical factors in making informed decisions in a data-driven world.

Accuracy and Completeness

The accuracy and completeness of your data ensure that it correctly represents real-world events, such as patient outcomes,
diagnoses, or treatment pathways. To maintain this, organizations can implement automated data validation techniques, such as
anomaly detection models, that flag inconsistencies or missing data. Data cleaning and deduplication tools are also essential for
addressing gaps in datasets and ensuring that key variables are represented consistently across sources. Regular audits should
be conducted to ensure that the data remains up-to-date and complete throughout the project lifecycle. For example, claims data

often include gaps in patient histories, missed diagnoses, or erroneous billing codes.

Standardization Across Sources

Standardizing data across multiple sources, such as electronic health records (EHRs), claims, omics, or patient-reported outcomes,
is essential for consistency. Data standardization ensures compatibility across systems and simplifies integration, analysis, and
reporting. By utilizing industry standards such as LOINC (Logical Observation Identifiers Names and Codes), SNOMED-CT, and
OMOP (Observational Medical Outcomes Partnership), organizations can streamline their datasets for easier comparison and

analysis across different research or clinical settings.
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Real-Time Data Validation

With the increasing need for real-time decision-making, ensuring that data is validated in real-time as it is ingested can improve the accuracy and

utility of datasets for ongoing studies or trials. Machine learning techniques can be applied to detect outliers, missing fields, or duplicate entries as
data is collected, ensuring continuous quality assurance. Tools like schema validation, data integrity checks, and outlier detection can improve the

timeliness and accuracy of datasets, even as they grow in scale and complexity.

Data Provenance and Lineage

Tracking the origin of data (data provenance) and understanding its lifecycle (data lineage) are critical components of data quality assurance. This
helps ensure that any data transformations or modifications are transparent and traceable, reducing the risk of errors introduced through data
manipulation. By mapping out the complete journey of your data—from collection and transformation to final analysis—you'll have greater
control over the quality of insights being generated. This is particularly important when reporting to regulatory authorities or when submitting data

for peer-reviewed publications.

Data Harmonization and Enrichment

Harmonizing disparate datasets is essential for ensuring that data from multiple sources are comparable and compatible. This process often involves
enriching datasets with additional context—such as linking genomic data to patient clinical outcomes or integrating claims data with lab results—

to create a more holistic view of the patient or treatment pathway. For instance, a biotech company might integrate clinical trial data with
patient-reported outcomes and laboratory results to gain a comprehensive understanding of treatment efficacy, side effects, and overall

patient health outcomes.

| The Data Strategy Blueprint



Data Governance and Compliance—Ensuring Regulatory Readiness

As RWD grows in volume and complexity, so do the challenges surrounding data governance and compliance. For Life
Sciences organizations, ensuring patient privacy and meeting regulatory standards like HIPAA and GDPR is paramount.
Effective data governance frameworks not only protect sensitive data but also improve operational efficiency by eliminating

data silos, streamlining access, and reducing redundancy.

Key Considerations for Governance:

» Automated De-Identification and Tokenization
De-identifying sensitive patient information while maintaining data utility is a major challenge. Automated
tokenization replaces personal identifiers with secure tokens, allowing organizations to track patient data
without compromising privacy. This approach is critical in clinical research and RWE generation, where

maintaining longitudinal data integrity is essential for accurate insights without violating privacy laws.

» Access Control Frameworks
Implementing systems like Access Control (ACL) ensures that only authorized individuals can access specific
datasets. ACL assigns roles based on job functions, limiting unnecessary exposure to sensitive information,

which is particularly important in decentralized organizations with varying data access needs.

» Audit Trails and Data Lineage
Tracking data from its creation through its transformation and analysis is essential for maintaining regulatory
compliance and ensuring data accuracy. Detailed audit trails help verify that data has been handled correctly

and provide transparency in processes like clinical trials or regulatory submissions.
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» Data Governance Automation

Manual governance processes are no longer scalable with the increasing volume of RWD. Automating tasks such as consent management

and audit logging ensures governance protocols are consistently followed, reducing the risk of compliance issues and improving efficiency.

» Adherence to Privacy Laws Data Compliance
Sharing data while complying with different privacy regulations, such as HIPAA and GDPR, can present unique challenges. A centralized

governance framework is essential for enabling organizations to conduct research while adhering to privacy laws.
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Maximizing the Utility of Data

In life sciences, real-world data becomes valuable only when it is effectively transformed into insights that inform key business
objectives, such as drug development, regulatory compliance, and market access strategies. The process of making raw data
usable is especially critical for clinical trials, RWE generation, and commercialization efforts, where timely, data-driven

decisions can directly impact both patient outcomes and business performance.

To maximize the utility of data, organizations must manage large, complex, and diverse datasets.
This requires careful integration of data from multiple sources, efficient real-time processing, and

the ability to apply advanced analytical techniques.

Key Challenges in Data Utilization

» Data Integration from Multiple Sources
Life Sciences organizations work with a variety of data types, including EHRs, claims, genomic data, and patient-reported
outcomes. Each dataset has its own standards and structures, making integration difficult. Harmonizing these diverse

data sources is essential to gaining a full view of patient outcomes and treatment effectiveness.

» Timely Data Processing
In fields like clinical research or drug commercialization, having access to real-time insights can be critical.
Traditional processing methods may not provide the speed needed to quickly adjust strategies or address patient

safety concerns during a clinical trial. Real-time data processing enables quicker, more informed decision-making.
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» Handling Analytical Complexity
Healthcare data is often complex, consisting of both structured and unstructured data (e.g., clinical notes). Advanced statistical techniques,
machine learning algorithms, and data visualization tools are required to make sense of this complexity. Effective utilization of these techniques

helps organizations derive actionable insights from multimodal data and improves the accuracy of decision-making.
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Data Infrastructure & Scalability—Supporting Commercial Life Sciences Use Cases

As Life Sciences organizations focus on commercialization and data-driven decision-making in pre-commercial and
commercial efforts, they require flexible, scalable infrastructure to handle the increasing volume and complexity of RWD.
Traditional on-premise systems can struggle with these demands, leading to slower time-to-insight and higher operational
costs. Cloud-native architectures offer an adaptable solution for storing, processing, and analyzing data, ensuring

that companies can respond to market dynamics quickly and efficiently.

Key Infrastructure Considerations for Life Sciences:

Cloud-Native Platforms for Scalability and Flexibility

Cloud platforms such as AWS, Azure, and Databricks provide Life Sciences organizations with the infrastructure needed to
analyze large datasets, whether for market access strategies, RWE, or Health Economics and Outcomes Research (HEOR)
analyses. By leveraging distributed computing, Life Sciences companies can execute high-performance data analysis

without performance bottlenecks.

How Cloud-Native and Serverless Solutions Enhance Commercial Capabilites:

As Life Sciences organizations expand their data initiatives, flexible, cloud-native infrastructure becomes essential for
managing large volumes of Real-World Data (RWD). Serverless computing within this setup allows companies to allocate
resources as needed, cutting down on idle servers and lowering operational costs and environmental impact. This setup

enables efficient processing and analysis of complex data to meet real-time needs.
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» Elastic Scalability: Serverless platforms allow companies to scale resources as needed without requiring upfront infrastructure investment. This is
particularly useful during high-demand periods, such as product launches or large-scale analyses, and it helps Life Sciences companies manage

costs effectively by only paying for the compute power they use.

» Cost Efficiency and Sustainability: Serverless operates on a pay-as-you-go model, meaning organizations incur costs based on actual usage
rather than maintaining underutilized infrastructure. This setup reduces both expenses and environmental impact by optimizing resource
utilization. The shared infrastructure model of serverless also reduces the carbon footprint, as resources are efficiently pooled across

multiple applications.

» Enhanced Agility with Real-Time Data Processing: Access to near real-time insights can greatly improve decision-making. Serverless computing
enables organizations to ingest, process, and analyze data as needed, allowing them to respond quickly to market changes, payer trends, and
competitor activity. This approach helps commercial teams adjust strategies based on timely, evidence-based information, while also keeping

operations efficient.

Unified Data Architecture for Seamless Data Integration

In commercial and pre-commercial activities, companies often struggle with fragmented data sources. Data silos make it difficult to conduct holistic
market analyses or track patient outcomes over time. By adopting data lakehouse architectures that combine the flexibility of data lakes with the
structure of data warehouses, Life Sciences companies can unify all their data sources in a single platform. This allows for seamless access to EHRs,

claims, and other commercial datasets in real-time, ensuring efficient decision-making.

Real-Time Data Processing for Market Responsiveness
In fast-moving commercial markets, access to near real-time data is critical for adjusting strategies in response to competitive
intelligence, sales force optimization, or evolving payer trends. Cloud-based solutions allow for real-time data ingestion, analysis,

and visualization, enabling Life Sciences companies to adjust their strategies in response to real-world market changes.
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Team and Skills—Maximizing Data Utility Through Expertise

Maximizing the potential of life sciences data requires more than just the right infrastructure. It depends on having

the right mix of expertise within the teams responsible for managing, analyzing, and interpreting complex datasets.

By assembling cross-functional teams that blend data science, clinical knowledge, and biostatistics, organizations

can extract deeper insights and apply them effectively.

Building a Cross-Functional Data Team

To handle complex RWD, Life Sciences companies need teams that integrate technical skills with clinical insights.
Data scientists bring expertise in machine learning and predictive modeling, biostatisticians ensure rigorous analysis,

and clinicians contribute a deep understanding of patient care and outcomes.
» Contextual Expertise: Clinicians help ensure that data insights are relevant and aligned with real-world patient care.

» Statistical Rigor: Biostatisticians play a critical role in maintaining the validity of findings in clinical research and

regulatory submissions.

» Collaborative Innovation: When experts collaborate across disciplines, they can unlock new applications

for RWD, such as identifying patient cohorts for drug trials or analyzing post-market data for safety monitoring.
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Advanced Tools and Technical Skills
Handling large-scale, multimodal datasets—such as those that include EHRSs, claims, and genomic data—requires specialized

tools. Kythera Lab's Wayfinder, built on the Databricks Data Intelligence Platform, enables Life Sciences teams to efficiently

process vast datasets, while integrated tools like Jupyter Notebooks, Python, and R support advanced analysis and visualization.

This combination of tools ensures that data can be processed efficiently and transformed into actionable insights.

Empowering Teams with the Right Tools

An effective data platform must cater to both technical and non-technical users. Tools that offer user-friendly interfaces can
demaocratize access to data, enabling clinicians and analysts to interact with datasets without needing to code. At the same
time, having pre-built workflows and automation options helps technical teams save time on repetitive tasks and focus on

deeper analysis.

Fostering Collaboration and Expertise
Building a skilled, multidisciplinary team is essential for Life Sciences organizations to extract meaningful insights from data.
By investing in the right mix of people and tools, organizations can ensure that data is not only managed efficiently but also

applied in ways that support clinical, operational, and commercial success.
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Assessing the ROI of Real-World Data

RWD is now a critical asset in life sciences, offering insights into patient outcomes, healthcare trends, and therapeutic efficacy.
However, measuring the return on investment (ROI) for RWD requires careful consideration of not only the financial impact but
also the broader operational and strategic benefits. Organizations must evaluate how well their data investments contribute to

improved research, development efficiencies, and business outcomes.

Key Performance Indicators (KPIs) for Assessing ROI

Evaluating the ROI of RWD requires a framework of KPIs that measure both direct and indirect impacts on business

objectives. Here are some key KPIs to considerr:

» Time-to-Market Acceleration
RWD can reduce time-to-market by helping Life Sciences companies identify patient populations more efficiently
for clinical trials or regulatory submissions. By accelerating trial recruitment or site selection, organizations can

bring treatments to market faster, creating a significant competitive advantage.

» Revenue Growth and Market Expansion
Organizations can leverage RWD to identify new patient segments or geographic areas for expansion. By analyzing
unmet needs or gaps in competitor offerings, RWD provides insights that inform commercial strategies, leading to

greater market penetration and revenue growth.
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Data Quality and Integration
Data quality directly affects how efficiently it can be used. Metrics such as the time required to clean, harmonize, and prepare the data for analysis
are critical to understanding its usability. Assess how well the data integrates into existing workflows to avoid delays and ensure that it is ready

for analysis sooner.

Operational Efficiency
RWD helps improve operational processes by reducing manual data handling or automating data-driven tasks. Measure time savings, process

efficiency, and reductions in operational costs achieved through more effective data utilization.

Patient Outcomes
One of the most valuable aspects of RWD is its ability to improve patient outcomes. Metrics such as treatment adherence, disease progression,
and overall patient health improvements are critical in assessing the broader impact of RWD. These insights are not only valuable for clinical

development but also inform post-market surveillance and pharmacovigilance.

Commercialization Metrics
RWD can provide critical insights into patient behavior, market segmentation, and product adoption rates. Key commercialization KPIs include
market share, product launch performance, sales win rates, and customer acquisition cost (CAC). These indicators help companies track how well

their data-driven strategies are performing in the marketplace.

Insight Generation
RWD's true value lies in its ability to generate actionable insights. Metrics such as the number of insights generated, the quality of those insights,
and the speed at which they can be applied are crucial in evaluating the ROI of RWD. For instance, insights on patient behavior or disease

progression can significantly enhance strategic decision-making and competitive positioning.
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Practical Application of KPIs

To ensure that these KPIs provide actionable insights, Life Sciences companies should apply them across different

stages of drug development and commercialization:

» Early Drug Development:
RWD can help identify promising biomarkers or validate clinical trial endpoints. By leveraging early insights,

organizations can accelerate R&D efforts and bring treatments to market more quickly.

= Clinical Trials:
Measuring KPIs such as recruitment feasibility and time-to-insight allows organizations to optimize trial

execution, potentially reducing the need for large, costly trials.

» Post-Market Surveillance:
Tracking patient outcomes and regulatory compliance metrics ensures that products perform well in real-world

settings, informing future regulatory submissions and market strategies.

» Commercialization:
Assessing KPIs like market penetration, sales cycle reduction, and product adoption helps companies optimize

their marketing and sales efforts, leading to improved revenue growth and market positioning.

By regularly monitoring these KPIs and adjusting strategies based on the data's performance, Life Sciences

organizations can maximize the ROI of their RWD investments, driving both clinical and commercial success.
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The Essential Checklist for Assessing Real-World Data

Selecting the right RWD requires a systematic approach. This checklist provides life sciences data professionals

with a structured guide to evaluating data sources, ensuring quality, compliance, and maximizing value.

1. Data Quality and Integrity

Evaluate data for accuracy, completeness, and reliability.

[1 Accuracy: Is the data free from errors and inconsistencies?

[0 Completeness: Does the data contain all required elements without gaps?
[ Consistency: Is the data uniform across sources and formats?

[ Timeliness: Is the data regularly updated and current?

[J Relevance: Does the data align with your organization’s strategic goals?

[ Reliability: Can the data be trusted to reflect real-world events?

2. Data Governance and Compliance

Ensure the data complies with legal, regulatory, and organizational
requirements.

[0 Data Ownership: Are responsibilities and ownership clearly defined?

[ Security: Are data protection measures such as encryption and access
controlin place?

O

Privacy: Is the data compliant with privacy regulations (e.g., HIPAA, GDPR)?

O

Retention: Are policies in place to govern data retention?

O

Ethical Standards: Are ethical guidelines followed in the collection and use
of data?
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3. Data Utilization and Insights

Maximize the value extracted from your data by ensuring usability and
analytical rigor.

[0 Access: Is the data easily accessible to authorized users?

O Integration: Is the data effectively integrated into workflows?

[0 Visualization: Are data visualizations clear and actionable?

O Insights: Are the analyses leading to meaningful, data-driven decisions?

[J ROI Measurement: Are there KPIs to track the ROI of data investments?

4. Data Infrastructure and Technology

Ensure your infrastructure supports data collection, storage, processing,
and analysis.

[ Storage: Is data stored securely and efficiently?

[ Processing Power: Is the infrastructure capable of processing large
data volumes?

[0 Tools: Are advanced data management tools available for use?

[0 Scalability: Can your platform scale as your data needs grow?
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5. Team and Skills

Ensure your team has the right capabilities to manage and analyze complex data.
[ Data Literacy: Does the team have sufficient knowledge to interpret data?
[ Data Science Expertise: Is there expertise to handle complex data models, such as in clinical trials?

[ Collaboration: Is there cross-functional collaboration across teams?

6. Continuous Improvement

Evaluate your process for ensuring ongoing data quality and operational efficiency.

[] Feedback Loop: Are there mechanisms to collect and address data quality issues?
[0 Performance Monitoring: Are data performance metrics regularly tracked?

] Innovation: Are new data sources and technologies being explored?

7. Data Integration and Interoperability

Ensure data can be easily exchanged and integrated across systems.

[ Integration: Is data seamlessly combined from multiple sources?

[ Interoperability: Are data standards such as OMOP and FHIR being followed?

[0 Compatibility: Are data formats and ontologies compatible with other systems?
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Q&A for Data Professionals in Life Sciences

Here are some common questions from Life Sciences data professionals working with Real-World Data
(RWD). These questions cover data quality, infrastructure, privacy, and analytics as organizations strive to
maintain regulatory compliance and maximize data value. The following answers provide insights into

how teams are addressing these challenges to support their clinical and commercial goals.

Q: How do | ensure my real-world data is interoperable across different systems?

A: Achieving interoperability requires using standardized formats like OMOP or CDISC, which allow data to be consistent
across systems. By implementing these standards, you can ensure easier integration, cross-platform usability, and support
for scalability as your data needs grow. Additionally, monitoring metrics like data compatibility across platforms can help

gauge how well your interoperability efforts are performing.

Q: What's the best strategy for managing patient privacy across multiple datasets?
A: Using tokenization and de-identification techniques helps protect patient privacy without compromising data utility. These methods allow

sensitive information to remain secure across datasets, supporting compliance with privacy regulations.

Q: How do | handle missingness in my datasets?
A: Missing data is often addressed through data imputation and validation techniques. Automated imputation can fill in gaps with estimated

values, while validation methods help ensure accuracy. Together, these approaches improve the completeness and reliability of datasets.

Q: What should I look for in a scalable data infrastructure?
A: Scalable infrastructure typically involves serverless architectures and distributed computing. These technologies allow data systems to

adjust resources automatically based on demand, providing efficient scaling and reducing the need for manual oversight.
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: How can | reduce the cost of data acquisition without sacrificing quality?
: To manage costs, align data sources with specific project goals to avoid overspending. Identifying only the most relevant, high-quality
datasets for your needs can also minimize acquisition expenses. Measure cost efficiency by tracking KPIs such as data access frequency

and alignment with intended use cases to ensure that your investment remains focused on high-value insights.

: What are the most effective ways to use machine learning on clinical trial data?
: Preparing clinical trial data for machine learning generally involves standardization, cleaning, and enrichment. These steps help make the

data "Al-ready,’ supporting effective feature engineering and enabling faster, more accurate analysis.

: How do | ensure my team has the right skill sets to handle advanced analytics?
: Building skills in areas such as RWD integration, Al for clinical insights, and precision medicine is essential. Teams also benefit from
familiarity with natural language processing, multi-omics data, and other specialized analytics skills that support advanced applications

in Life Sciences.

: How do | measure the ROl on my data investments?
: To assess ROI, consider metrics like data access frequency, time-to-insights, and the impact on clinical, real-world evidence (RWE), or
commercial outcomes. ROI can also be measured by tracking time saved through process automation and the resulting improvements in

operational efficiency.

: What infrastructure challenges are common with large datasets?
: Managing large datasets brings challenges such as scalability, data latency, and maintaining integrity across sources. To address these
issues, consider serverless architectures and distributed computing, which allow data systems to scale automatically as needed.

Monitoring metrics like query response time and data processing speeds can help identify and mitigate performance bottlenecks.

: How can | ensure my data governance framework is future proof?

: To future-proof your data governance, implement a centralized system with fine-grained access controls and automated tools for tasks
like audit trails and consent management. Regularly review your framework to ensure compliance with evolving standards. Monitoring
governance KPIs, such as data quality consistency and compliance response time, can help ensure that your framework adapts effectively

to new regulations.
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Building a Strategic Approach to RWD for Greater Impact

Maximizing the utility, reliability, and ROl of Real-World Data (RWD) is essential to advancing innovation, improving patient outcomes, and maintaining a
competitive edge in Life Sciences. Developing a well-defined strategy blueprint focused on data quality, governance, infrastructure, and team expertise
allows organizations to make data investments that deliver lasting value. Kythera Labs’ Wayfinder Data Technology, built on Databricks, supports this
blueprint by simplifying the complexities of managing diverse datasets, enabling organizations to access dependable insights that drive clinical, regu-

latory, and commercial success.

As data continues to propel progress in Life Sciences, a robust approach to harnessing, managing, and optimizing RWD will remain critical for enhancing
patient outcomes, streamlining operations, and driving business growth. With Kythera Labs, Life Sciences professionals have a trusted partner to navi-

gate today's data landscape and implement a strategic blueprint for smarter, more impactful data investments
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About Kythera Labs

Kythera Labs is a data technology company that combines deep expertise in multi-dimensional healthcare data, advanced
data science, and specialized technology to make complex data more accessible, useful, and reliable. Our Wayfinder Data
Technology, built on the Databricks Data Intelligence Platform, equips Life Sciences organizations to maximize the utility,

reliability, and ROI of their Real-World Data (RWD) investments.

With extensive reference and processing libraries, tables and advanced data
management tools, Wayfinder simplifies data preparation, distribution, and
governance, enabling organizations to find meaningful answers quickly and
confidently—regardless of technical expertise. By accelerating time to value
and improving data quality, Kythera Labs' technology supports better patient
outcomes, enhances decision-making, and strengthens the impact of data

investments across clinical, regulatory, and commercial objectives.
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