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FROM SILOS T0 SYNERGY:
A STRATEGIC IMPERATIVE FOR
FEDERATED LEARNING IN PHARMA




As the pharmaceutical industry intensifies its use of real-world data, advanced analytics, and Al-driven insights, the ability to collaborate

without compromising sensitive information has become a strategic imperative. Federated Learning (FL) offers a compelling model for
enabling privacy-preserving, cross-institutional collaboration. This paper provides actionable insights into FL's benefits for pharma data
governance and infrastructure, addressing practical challenges and readiness factors for successful deployment.

The 'Why’ Behind the ‘What’

Ensure Privacy and Regulatory Alignment

Keep patient data localized to meet GDPR, HIPAA,
and other privacy regulations. By avoiding raw
data transfer, FL reduces regulatory risk while
enabling advanced analytics.

Accelerate Drug Development

1. FL speeds up R&D with:Parallelized model
training

2. Smarter clinical trial design

3. Faster candidate identification and approvals

Enable Secure Collaboration

Collaborate across pharma, providers,
academia, and regulators without sharing raw
data. Ideal for joint research in public health or
rare diseases.

Access Diverse, Distributed Data

FL connects siloed datasets for collaborative
training, creating more representative Al
models that reflect population diversity—
crucial for clinical insights and drug response.

Build Better, Fairer Models

Train on richer, decentralized datasets for
improved generalization, reduced bias, and
stronger performance—especially for rare and
underserved conditions.

Drive Efficiency & Reduce Costs

Cut infrastructure, storage, and compliance
costs by avoiding centralization. FL also
supports smarter resource allocation and more
targeted trial recruitment.

From Promise to Practice: Deconstructing the Barriers to implementation of FL

Bringing Federated Learning (FL) from concept to implementation is a journey filled with its own challenges. Below are a few prominent
barriers, along with effective mitigation strategies that have proven successful

Challenge Area

Description

Mitigation Strategies

Data Inconsistent formats, quality, and coding Standardize using OMOP CDM or FHIR; apply
Heterogeneity standards across institutions. rigorous preprocessing and quality checks.
Communication Large model updates strain network Use model compression, selective updates,
Overhead bandwidth and latency. asynchronous training, or hierarchical aggregation.
Security & Vulnerabilities include data leakage, inference Adopt differential privacy, secure aggregation,

Governance Risks

attacks, and unclear data/model ownership.

anomaly detection, and clear legal/data sharing
agreements.

Human &
Organizational
Factors

Limited digital literacy, resistance to distributed
governance, and lack of FL-specific skills.

Offer training, promote change management,
and build shared governance frameworks.

Technical
Infrastructure Gaps

Lack of FL-ready environments and secure
distributed compute setups.

Leverage cloud-based FL platforms, toolkits,
and managed services.

Model Fairness
& Performance

Imbalanced contributions or
underrepresentation in data sources.

Apply fairness-aware aggregation, personalization,
and subgroup validation protocols.
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The Strategic Compass: Navigating the Journey to Federated Learning Preparedness

For successful FL adoption, organizations must assess their maturity across four critical readiness pillars:

Infrastructure
Enablement

Data Governance

Clear ownership,
standardized metadata,
and alignment with
shared ontologies (e.g.,
FHIR, OMOP) are essential
for interoperability.

Scalable, secure
infrastructure—
preferably containerized
and cloud-ready—must
support decentralized
training, synchronization,
and orchestration.

Cross-Functional
Alignment

Effective FL requires
collaboration across
organizational
functions, technical,
and operational teams,
supported by clear
governance and shared
incentives.

Regulatory &
Ethical Fit

Organizations should
be prepared with legal
frameworks for data
collaboration, ethical
consent models, and bias
mitigation strategies that
align with regulatory
expectations.

These readiness elements serve as the foundation for moving FL from pilot to production, ensuring deployments are compliant, scalable, and
collaborative.

The Guiding Hand: Crafting an Effective Governance Model for Distributed Al

To truly leverage Federated Learning’s collaborative Al capabilities while safeguarding decentralized data, strong governance is indispensable

for privacy and compliance.

Implemenation
Strategy

Techniques like
secure multiparty
computation (SMPC),
differential privacy and
homomorphic encryption
can be implemented to
protect sensitive data

Business Impact
Ensures patient data
confidentiality, prevents
data breaches.

Data Privacy
and Security

Implemenation
Strategy

Automated compliance
checks can be established
to align FL models
with global regulatory
standards

Business Impact
Minimizes legal risks,
ensures trust in Al-driven
insights.

Regulatory
Compliance &
Auditability

Implemenation
Strategy

FHIR or HL7 standards
can be used to develop
common data ontologies

Business Impact

Facilitates cross-
organizational
collaboration and
improves model
accuracy.

Data
Standardization &
Interoperability

Unlocking Tomorrow: A Blueprint for What's Next

Implemenation
Strategy
RBAC implementation

to regulate data usage
across FL participants

Business Impact

Prevents unauthorized
data access and data
misuse.

Data Access&
Control

Implemenation
Strategy

Conduct bias audits and
implement federated
fairness metrics to ensure
diverse and representative
data contributions

@

Business Impact

Reduces model bias,

enhances Al model
reliability.

Model Validation
& Fairness
Monitoring

Federated Learning is quickly evolving from a niche research concept to a foundational strategy for pharma data collaboration. As

organizations begin to scale beyond pilots, success will depend on strong governance, interoperable data frameworks, and investment in

federated infrastructure. Beyond the technical lift, cross-functional readiness—across business units, data science, and IT—is essential to

operationalizing FL at scale.

Looking ahead, advancing trust in federated models, ensuring equitable participation, and embedding FL into the broader Al lifecycle will be
key to unlocking its full potential in the pharmaceutical ecosystem.

External Document © 2025 Infosys Limited



INfOS)S | CONSULTING

About the Authors

Saarthak Gupta
Consultant, ICLS, Infosys Consulting

Saarthak is a consultant in Infosys Consulting’s Life Sciences practice within the LS Data Transformation Team
with more than 6 years of professional experience. He has experience in Life Sciences, Healthcare, Information
Technology and Ed-Tech industries. He has worked in multiple engagements on Data Analytics, Data Migration
and Transformation, Data Quality Management, Reference Data Management and Net Revenue Management.

Pragnya Koya
Consultant, ICLS, Infosys Consulting

Pragnya is a Business Consulting professional with 4+ years of experience in the Healthcare and Life Sciences
sectors. She brings a robust blend of expertise in product development, performance reporting and
improvement, and customer experience enhancement, consistently leveraging strong data management and
analytical skills to drive tangible results.

Nitisha Nitin Patil
Analyst, ICLS, Infosys Consulting

Nitisha is an experienced Analyst with a strong background in the Healthcare and Life Sciences industries. She
brings expertise in stakeholder management, data analysis, and business process understanding. Her proficiency
spans stakeholder engagement, requirement analysis, data interpretation, and cross-functional collaboration to
deliver impactful business solutions.

Ramya Gunza
Principal Consultant, ICLS, Infosys Consulting

Ramya is a seasoned Principal Consultant with around 10 years of experience within the Healthcare and Life
Sciences industries, possessing deep expertise in data management, data quality, business intelligence and Al.
Her proficiency extends to Data Office initiatives, Commercial Excellence strategies, and delivery of impactful

data-driven solutions.

ABOUT INFOSYS CONSULTING:

Infosys Consulting is a next-generation consulting partner that bridges strategy and execution. With an Al-first mindset, deep industry
knowledge, and the combined strengths of business and technology consulting, it helps enterprises turn bold vision into tangible
outcomes, faster, smarter, and at scale.

Infosys Consulting is helping some of the world’s most recognizable brands transform and innovate. Our consultants are industry experts
that lead complex change agendas driven by disruptive technology. With offices in 20 countries and backed by the power of the global

Infosys brand, our teams help the C-suite navigate today’s digital landscape to win market share and create shareholder value for lasting
competitive advantage.

CONNECT WITH US

Linkedfl] @ YouTube



https://www.linkedin.com/company/infosysconsulting
https://www.infosys.com/services/consulting.html
http://youtube.com/user/infosys

