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Improvement Opportunities in Aggregate Reporting
Process by Applying DataOps and AIOps
Framework
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Abstract: The world of pharmacovigilance is at a pivotal turning point, with aggregate reporting no longer being a back-office
compliance task but an essential driver of patient safety and regulatory precision. This article provides a layered exploration of how
modern pharmacovigilance is evolving through intelligent integration of AI, automation, and data science. It is evident that emerging
technologies-particularly when anchored by robust DataOps and AIOps frameworks-are not just streamlining reporting processes but
fundamentally reshaping them. Companies are moving beyond manual, time-intensive systems toward agile platforms that support real-
time analytics, predictive modeling, and tailored reporting across diverse regulatory landscapes. That said, adopting these innovations is
not without challenges: data silos, legacy system integration, and regulatory variability remain persistent hurdles. Still, the narrative here
is optimistic-through scalable infrastructure, process standardization, and intelligent automation, pharmaceutical organizations can now
drive meaningful reductions in manual workload, improve accuracy, and achieve audit-readiness with consistency. The detailed case
examples suggest that when operational frameworks align with cutting-edge technologies, they unlock measurable gains in speed,
transparency, and compliance. Ultimately, this signals a shift toward a more proactive, resilient, and insight-driven pharmacovigilance
future-one where patient safety is not just preserved but elevated through digital precision.
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1. Overview

In today’s fast-evolving pharmacovigilance landscape,
aggregate  reporting is undergoing a  significant
transformation, driven by advancements in technology and
data science. Emerging trends like predictive analytics, real-
world evidence integration, and cross-border data
harmonization are reshaping how safety data is managed.
Recent regulatory changes emphasize transparency,
standardization, and global consistency, pushing companies
to innovate while maintaining compliance.

This white paper explores how existing practices can be
enhanced using technology innovations and enhancements
for redefining aggregate reporting, enabling timely and

comprehensive safety assessments that align with the latest
regulatory and industry expectations.

As regulatory expectations rise and patient safety remains
paramount, organizations are increasingly turning to
automation, Al, and real-time data analytics to enhance
efficiency, accuracy, and transparency (TransPerfect Life
Sciences). However, challenges persist, including data silos,
evolving regulations, and a demand for skilled talent to
interpret complex datasets. While advanced analytics and Al
can enhance signal detection and data interpretation,
integrating these technologies into legacy systems remains a
challenge. Many companies face difficulties with
standardization, data interoperability, and ensuring that Al
outputs align with regulatory requirements. Some key
challenges are depicted in below infographic.

1) Data Silos causing =
integration challenges :

U Data silos, complexdatasets, lack of
standardization, data interoperability issues,
safety of data stored across multiple systems
and data duplication

2) Varying Regulatory
Requirements
[ standardization and global
harmonization complex
O Information distribution complexity

3) Real-Time Signal
Tracking and Management

O Expanding RWD data sources—EHRs,
social media, and patient registries.

O Traditional signal detection methods
are resource-intensive and reactive.

ChallengesFacedin AggregateReporting

Challenges

8) Integration and Al Ops challenges

0 Leveraging informationfrom projects like Sentinel effectively
U Challenge of Al Model decay because of Data Drifts or Concept Drift

4) Manual information processing

U Dependency on human skill and efficiency
O Errors and variations in processing rigor.

5) Planning challenges

1 Tracking and coordination across multiple
teams for multiple reports with overlapping
deadlines, limited resources and constraints
like timely data availability issues

6) Balanced and transparent
risk-benefitanalysis
1 Challenges with rapidly developed
therapies

7) Audit Trail and documentation

O The challenge is to balance compliance
with agility in reporting and
documenting every step from data
extraction to analysis and report
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Industry players use several strategies to overcome
challenges, some key ones being 1) standardizing processes,
templates, workflows and procedures, 2) using tools for
automation and data integration, 3) leveraging tools for data
validation, 4) using report structuring and automation tools,
5) mechanisms to get regulatory intelligence, 6) using process
and tools for centralized planning and coordination, 7)
leveraging tools for cross functional collaboration 8) CoE for

knowledge retention, training/upskilling and outsourcing and
etc.

To gauge the impact of transformation in aggregate reporting,
transformational KPI can be used to measure improvement
like degree of automation, analytics adoption, time for risk
mitigation, data quality improvement, reduction in end-to-end
cycle time for report preparation, measuring improvements in
compliance accuracy:

¢~ Measures the percentage of aggregate

Automation X :
) reporting processes automated across the

Coverage Ratio \_ lifecycle
Error Rate £~ Mon t-:[ls tll'e 'eclluct onk n ir'-:rhratesbf-: r

= manually intensive tasks that have been
Reduction Post- -< automated, such as data entry or case
Automation “~ coding.
Accuracy (" Measures the improvemeant in reporting
I J accuracy over time, particularly in terms
mprnvement ™ of signal detection accuracy (2.g.,
Index _ reduction in false positives/negatives)

and error rates in report generation.

End-to-End (" Assesses the reduction in overall time
Report Cycle ~< taken from initial data entry to report
Time Reduction \ submission due to automation.

Data Qualiw r Measures the level of data quality in aggregate
Score -(: reports based on completeness, consistency,
Imprmrement | LL. and accuracy of information.

Time to Risk )"_ S —_— .

- s L me between signal detection and the
Mltlgatlﬂ-n L implementation of a risk mitigation action.
Action -

Regulatory

Change‘ J- Time taken to implement changes in
Adaptatlon | response to new regulatory requirements.
Speed | L

Tracks the percentage of reports that meet
all regulatory requirements on the first
submission.

Compliance
Accuracy Rate

<

In its engagement with leading pharma companies, TCS
helped achieve 100% regulatory compliance with zero critical
findings while reducing delays. TCS ADD platform enhanced
consistency and operational excellence while delivering an
unmatched user experience improving productivity by up to
60%, and reduction of workload by 30% while manual error
rate ~4%, and ensuring 100% regulatory compliance.

TCS has a proven track record in delivering transformative
medical writing solutions that enhance efficiency, accuracy,
and compliance for pharmaceutical companies. For a Europe-
based pharma company, TCS helped the client developed 800
high-quality, scientifically accurate narratives for a Phase 3
trial in just one month, achieving a 70% effort reduction,
100% data accuracy, and enabling timely regulatory
submission with minimal oversight. For a global Swiss-based
pharma leader, TCS digitized scientific content creation using
AI-ML and NLP technologies, reducing document
finalization time by 40%, improving accuracy, and unlocking
historical product knowledge, enabling seamless regulatory
compliance and data-driven decision-making.

Our PV Pharmacovigilance and Generative Al (GenAl) and
Al solution teams are working to realize potential to automate
aggregate reporting in pharmacovigilance by processing large
datasets, identifying patterns, and generating insights with
unparalleled speed and accuracy using models for automating
repetitive tasks such as drafting narrative summaries, creating
structured outputs, and cross-referencing regulatory
requirements, significantly reducing manual effort and error
rates. Al-powered tools enhance consistency and compliance

by ensuring adherence to global regulatory standards while
offering real-time insights for proactive risk management,
streamline workflows, personalize outputs based on specific
regulatory or organizational needs, and continuously learn
from historical data.

While technology applications like AI, ML, NLP, and
automation are crucial for improving PV aggregate reporting,
their success and sustainability depend on strong operational
frameworks provided by DataOps and AIOps. DataOps
(www.sprinkle.com, 2024) (AIOps: A holistic approach to
operationalizing Al, 2024) and AIOps (AIOps: A holistic
approach to operationalizing Al, 2024) are enterprise-wide
operational frameworks that extend beyond specific domains
like pharmacovigilance (PV) and aggregate reporting,
forming the backbone for technology-driven improvements
across all areas of an organization. When applied to PV and
aggregate reporting, these concepts ensure seamless
integration, automation, and optimization while aligning with
the organization’s broader data and AI strategies. These
concepts ensure data quality, process efficiency, and system
reliability, making aggregate reporting more accurate,
scalable, and compliant in the long term. Technology
applications for improving PV aggregate reporting, such as
Al, ML, and automation, can only succeed on a sustainable
basis if they are supported by robust DataOps and AIOps
frameworks. These operational concepts ensure that
technology implementations are scalable, efficient, and
aligned with regulatory and organizational goals.
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DataOps

and AIOps enable sustainable technology

application by providing following advantages

)

2)

Foundation for AI/ML Tools:

DataOps creates the infrastructure for clean, harmonized
data, which is essential for training and deploying AI/ML
models effectively.

AlOps ensures these models are monitored, optimized,
and updated for changing requirements.

Continuous Data Integration and Quality:

PV aggregate reporting relies on harmonized data from
diverse sources like safety databases, EHRs, and clinical
trials. DataOps ensures:

3)

4

Seamless Integration: Automates data pipelines for
ingestion and transformation.

Data Quality: Implements governance frameworks for
cleaning and validating data.

Collaboration: Enables cross-functional teams to work
with synchronized, real-time data.

Reliability and Compliance:

DataOps ensures that data flows are resilient, reducing
downtime or errors during aggregate report preparation.
AlOps continuously monitors system performance,
ensuring reliability and compliance with minimal manual
intervention.

Proactive Monitoring and Automation:

AlOps uses Al and ML to monitor systems and detect
anomalies, ensuring that data pipelines and reporting
processes run smoothly. This includes:

3)

Anomaly Detection: Identifying inconsistencies or errors
in safety data.

Predictive Analytics: Forecasting potential risks or
bottlenecks in reporting workflows.

Compliance and Audit Readiness:

DataOps and AIOps maintain audit trails, versioning, and
real-time monitoring to support regulatory audits and
reduce compliance risks.

DataOps ensures that all data is aligned with global
regulatory frameworks such as ICH E2E and E2C (R2),

6)

7

reducing compliance risks and enabling consistent
reporting.

Continuous Improvement:

Feedback loops enabled by DataOps and AIOps allow
organizations to refine processes, improve efficiency, and
adapt to new challenges in PV reporting.

Scalability and Adaptability:

With the growing volume and complexity of PV data,
DataOps facilitates scalability by automating workflows
and enabling rapid adaptation to new data sources or
regulatory requirements.

Enhanced Efficiency and Accuracy:

By automating repetitive tasks like data extraction, signal
detection, and narrative drafting, AIOps reduces human
effort while improving accuracy and consistency.

Enhanced customizability in Aggregate Reporting:
DataOps and AIOps frameworks enable flexibility and
scalability to tailor aggregate reports, such as PSURs,
DSURs, and PBRERs, to meet the specific needs of
regulatory authorities, organizational goals, and diverse
stakeholder requirements.

For region-specific reports, DataOps can automatically
extract and format country-specific data (e. g., EU-
specific PSUR vs. US FDA submissions) and enable
selective inclusion of patient demographics, sub-
population analyses, or geographic trends based on the
report’s requirements.

DataOps creates modular data pipelines that aggregate and
harmonize data from diverse sources (e. g., safety

databases, EHRs, claims, registries) and allows
customization of data extraction rules to tailor the datasets
included in reports for specific regulatory or

organizational needs.

AlOps provides real-time dashboards and alerts for
reporting progress, safety signals, and compliance status,
enabling faster decision-making.

Volume 14 Issue 4, April 2025
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal
www.ijsr.net

Paper |D: SR25416132308

DOI: https://dx.doi.org/10.21275/SR25416132308

1288


http://www.ijsr.net/

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
Impact Factor 2024: 7.101

By leveraging DataOps and AlOps framework elements, organizations can
establish a unified framework for PV Aggregate reporting

Harmonizatio

Data nand

Standardizati
oh

Integration

- N\
Leverages DataOps to
create an integrated data
platform, consolidating
data from diverse
functional areas.

-
/

Uses AlOps for real-time
data validation and
anomaly detection.

o /

Implements DataOps
pipelines to apply
standardized
terminologies and
taxonomies across
datasets.

Deploys Al models for
semantic mapping and

intelligent content
enrichment.

Expected improvement to Aggregate Reporting

e Efficiency: 40—-60% reduction in manual effort through
automated data pipelines and report generation.

e Accuracy: 100% compliance with regulatory requirements
by harmonizing data and detecting errors early.

e Scalability: Seamless handling of increasing data volumes
and complexity as pharmaceutical portfolios expand.

e Timeliness: Faster report submissions by reducing delays
in data preparation and analysis.

2. Conclusion

The Aggregate reporting process in pharmacovigilance plays
a critical role in ensuring patient safety and regulatory
compliance. However, the increasing complexity of global
regulations, the growing volume of real-world data, and the
need for timely and transparent risk-benefit analyses present
significant challenges. Addressing these challenges requires a
strategic and innovative approach involving leveraging
elements from enterprise-wide operational framework like
DataOps and Al Ops that drive efficiency, accuracy, and
compliance across all functions. By applying these concepts
to PV, organizations can leverage a unified, scalable
infrastructure to transform aggregate reporting, ensuring
regulatory readiness and operational excellence while
aligning with broader enterprise goals.

By adopting these elements organizations can eliminate data
silos and discrepancies, ensuring a single source of accurate
and reliable data. Leveraging artificial intelligence and
advanced analytics transforms traditional processes, allowing
for proactive signal detection, enhanced insights, and
improved decision-making. Al-powered risk-benefit analysis
further ensures that safety and efficacy evaluations are
accurate, transparent, and aligned with regulatory
expectations. Empowering users with customizable reporting
tools enables faster adaptation to dynamic regulatory
requirements without depending on IT support.

Implementing these solutions not only improves the
efficiency and quality of aggregate reporting but also future-

Automated
Report
Generation

Cross-

Functional
Collaboration

Facilitates shared
access todata and
workflows using
DataOps’ collaborative
infrastructure.

Automates the assembly
of aggregate reports
(e.g., PSUR, DSUR,
PEBRER) using Al-driven
tools.

Uses AlOps for
generating actionable
insights tailored to
specific functional
needs (e.g., safety,
compliance, clinical
outcomes).

Ensures compliance
with global regulatory
guidelines like ICH E2E
and E2C(R2).

proofs pharmacovigilance systems to handle the growing
complexities of modern healthcare. Companies that invest in
these technologies and methodologies will not only achieve
compliance but also position themselves as leaders in patient
safety and regulatory excellence.

In conclusion, transforming aggregate reporting through
harmonization, Al, and analytics is no longer an option but a
necessity for organizations striving to meet evolving
pharmacovigilance demands. A proactive, technology-driven
approach will ensure better regulatory outcomes, faster time-
to-market for therapies, and, most importantly, enhanced
patient care.
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