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Abstract
The continuous evolution of global drug safety regulations has necessitated the
strengthening of pharmacovigilance (PV) systems through structured quality
assurance (QA) frameworks. Quality assurance ensures that PV activities are
consistent, accurate, and compliant with regulatory requirements, thereby
reducing the risk of undetected adverse drug reactions (ADRs) and improving
patient safety. This paper presents an integrated approach to enhancing PV
systems through robust QA mechanisms, emphasizing process optimization,
data integrity, risk-based audits, and the incorporation of digital technologies.
By aligning QA processes with pharmacovigilance objectives, stakeholders can
ensure the reliability of safety data and promote regulatory confidence. The
discussion includes international standards such as ICH E2E, Good
Pharmacovigilance Practices (GVP), and highlights the role of organizational

culture in sustaining a quality-driven PV system.
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INTRODUCTION

Pharmacovigilance is a critical public health activity that monitors the safety of medicines and
vaccines post-authorization. The increasing complexity of clinical data and patient safety
demands require PV systems to maintain high standards of quality and compliance. A well-
defined Quality Assurance (QA) framework ensures that pharmacovigilance activities are

conducted systematically, documented appropriately, and continuously improved.

Quality assurance in PV involves proactive and reactive components—proactive measures
such as Standard Operating Procedures (SOPs), staff training, and validation, and reactive
measures such as audits, inspections, and corrective and preventive actions (CAPAs). An
integrated QA framework not only ensures regulatory adherence but also strengthens the

credibility and effectiveness of safety systems.

NEED FOR INTEGRATION

Pharmacovigilance functions are too critical to rely on fragmented or reactive processes.
While regulatory agencies work to enforce post-market surveillance standards, there is often
insufficient oversight at the operational level. QA frameworks—grounded in systematic
documentation, compliance verification, and continual improvement—offer a way to optimize
pharmacovigilance. The integration of QA is especially relevant in a global pharmaceutical
environment that demands speed, transparency, and public accountability. Furthermore,
incorporating QA principles ensures that pharmacovigilance systems are adaptable and

scalable to handle the increasing complexity and volume of data.

LITERATURE REVIEW

Pharmacovigilance Evolution

Historically, pharmacovigilance systems emerged as a reaction to drug tragedies such as the
thalidomide case. Following this disaster, international organizations began to recognize the
importance of continuous monitoring and began forming systems to evaluate the safety of
pharmaceutical products after they reached the market. Over time, structured guidelines such
as Good Pharmacovigilance Practices (GVP) and International Council for Harmonisation
(ICH) standards have contributed to global consistency in post-marketing surveillance.

However, gaps remain, especially in data quality and inter-agency coordination. These gaps
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highlight the need for integrating quality assurance practices into pharmacovigilance systems

to ensure data integrity, efficiency, and compliance with regulatory standards.

QUALITY ASSURANCE FRAMEWORK IN PHARMACOVIGILANCE

A comprehensive quality assurance (QA) framework in pharmacovigilance (PV) ensures that
drug safety activities are consistent, traceable, and in full alignment with national and
international regulatory standards. This framework must be both preventive and corrective in
nature, incorporating structured processes, performance monitoring, documentation, and

continuous improvement mechanisms.

Below are the key components of an effective QA framework in PV:

1. Standard Operating Procedures (SOPs) and Compliance Monitoring

Standard Operating Procedures serve as the backbone of any PV quality framework. They
define how every safety activity—from case intake to periodic reporting—should be carried
out. A well-maintained SOP system includes:

e Development and Review: SOPs must be written clearly and reviewed regularly
(typically every 1-2 years) to align with evolving regulatory requirements (e.g., EMA,
FDA, CDSCO).

e Version Control and Accessibility: Controlled distribution ensures that only the
latest approved version is in use, and that employees can access SOPs relevant to their
roles.

o Compliance Tracking: Deviations from SOPs are tracked through deviation logs, and

QA teams analyze trends to prevent recurrence.

Benefits: Ensures operational consistency, audit readiness, and alignment with Good

Pharmacovigilance Practices (GVP).

2. Internal Audits and Regulatory Inspection Preparedness
Internal audits form the core of quality oversight in PV systems. These audits are conducted
periodically (often annually or bi-annually) and focus on evaluating the compliance,

performance, and documentation of safety-related activities.
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o Types of Audits:

o System Audits: Evaluate the overall pharmacovigilance system.

e Process Audits: Focus on specific activities like ICSR management, signal

detection, or literature review.

e Vendor Audits: Assess third-party service providers who perform PV functions.

o Risk-Based Audits: Audit plans are developed based on the criticality of the process,

previous findings, and regulatory impact.

o Inspection Readiness: QA teams maintain inspection files that include SOPs, audit

reports, CAPAs, training records, and metric dashboards to demonstrate consistent

compliance.

Table no 1: Sample Internal Audit Findings and CAPA Plan

Root Cause
Audit Observation Identified CAPA Plan Status
Delay in literature | Manual process | Implement Al-based
screening bottleneck automation tool Completed
Incomplete ICSR Revise training module and
narratives Inadequate training assess impact Ongoing
Lack of MedDRA code] No code review] Introduce coding peer-review
consistency mechanism checklist Implemented

3. Corrective and Preventive Actions (CAPA)

CAPA is a fundamental tool for continuous improvement. Every audit or deviation must result

in a formal CAPA process:

e Corrective Actions: Steps taken to resolve the existing issue (e.g., retraining,

reprocessing of cases).

e Preventive Actions: Measures to eliminate the root cause and prevent recurrence (e.g.,

system upgrades, process redesign).
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The effectiveness of CAPA is tracked over time to ensure sustainability. CAPA logs are

maintained and periodically reviewed by the QA and PV leadership teams.

4. Quality Metrics and Key Performance Indicators (KPIs)
KPIs help objectively measure the performance of pharmacovigilance processes. These
indicators are reviewed monthly or quarterly by QA to identify trends or areas of concern.
Examples include:
e Timeliness Metrics:
e % of ICSRs submitted within the regulatory timeframe (15-day/90-day
window)
e Mean case processing time (from intake to submission)
e Data Quality Metrics:
e % of cases with complete and accurate MedDRA coding
e % of reports with missing critical fields (e.g., suspect drug, event description)
e Audit and CAPA Metrics:
e of open CAPAs beyond due date

o of repeat audit findings (indicating unresolved root causes)

5. Training and Competency Management
Human error is a major contributor to PV non-compliance. Hence, training is a critical
component of the QA framework.
e Induction Training: For all new PV staff covering SOPs, compliance expectations,
and basic GVP principles.
o Refresher Courses: Held annually or when significant SOP changes occur.
o Effectiveness Checks: Post-training assessments and on-the-job evaluations ensure

knowledge transfer.

Training records are electronically maintained and routinely checked during audits and

inspections.

6. Documentation and Data Integrity Assurance

All PV activities must be thoroughly documented. QA ensures that the documentation:
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o Adheres to ALCOA+ principles (Attributable, Legible, Contemporaneous, Original,
Accurate, Complete, Consistent, Enduring, and Available)
e Is securely stored in validated systems with electronic audit trails (compliant with 21

CFR Part 11 and GDPR standards)

This documentation culture strengthens traceability and ensures legal defensibility during

regulatory scrutiny.

7. Digital Quality Management Systems (QMS)
Many organizations are transitioning to electronic QMS platforms to manage QA activities
efficiently. Features of such systems include:

e Automated CAPA and deviation workflows

e Audit scheduling and tracking modules

e E-learning integration for SOP training

e Real-time dashboards for compliance visibility

Digitalization also enhances cross-functional collaboration by integrating PV, QA, IT, and

regulatory affairs into a unified compliance ecosystem.

ROLE OF DIGITAL TOOLS IN QA

Digital QA systems in PV enable:
e Automated tracking of case processing timelines
e Audit management systems with built-in scoring
e Real-time dashboards for metrics and alerts

e Cloud-based storage with secure audit trails

The integration of machine learning models for anomaly detection is a growing area that

offers promise in identifying trends before they become critical issues.

REGULATORY PERSPECTIVES
Regulatory bodies such as the US FDA, EMA, MHRA, and CDSCO stress the importance of
quality systems in pharmacovigilance. Inspection readiness requires documentation of:

e QA policies and procedures
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e Training records and CAPA follow-ups

o Internal audit reports and response timelines

EMA’s GVP Module IV outlines the requirements for pharmacovigilance audits and quality
systems, while the FDA’s guidance under 21 CFR Part 11 governs electronic systems used in

PV.

CONCLUSION

A robust quality assurance framework is no longer optional but a prerequisite for efficient and
compliant pharmacovigilance systems. By integrating QA throughout the PV lifecycle,
organizations can proactively identify risks, improve process efficiency, and ensure patient
safety. The synergy of SOPs, internal audits, digital tools, and regulatory alignment forms the
backbone of a sustainable drug safety environment. As global regulatory expectations evolve,
continuous investment in QA training, digital innovation, and harmonization across markets

will be key to advancing pharmacovigilance excellence.

REFERENCES

1. European Medicines Agency. (2022). Good pharmacovigilance practices (GVP)
Module 1V: Pharmacovigilance audits. Retrieved from https://www.ema.europa.eu

2. International Council for Harmonisation. (2004). E2E Pharmacovigilance Planning.
Retrieved from https://www.ich.org

3. Ramaswamy, R., Patel, K., & Nair, S. (2021). Strengthening pharmacovigilance
systems through quality assurance audits. Journal of Drug Safety and Regulatory
Affairs, 9(2), 145-152.

4. Patel, R., & Sharma, M. (2019). An empirical study on pharmacovigilance audit
outcomes in India. International Journal of Pharmacological Sciences and Research,
10(5), 1153-1160.

5. U.S. Food and Drug Administration. (2020). 2/ CFR Part 11: Electronic Records,
Electronic Signatures. Retrieved from https://www.fda.gov

6. Jha, V., & Deshmukh, R. (2020). Role of SOPs in improving pharmacovigilance case
quality. Asian Journal of Regulatory Science, 4(3), 112-118.

7. World Health Organization. (2018). The Importance of Pharmacovigilance. Retrieved

from https://www.who.int

29 I Page 23-30 © MANTECH PUBLICATIONS 2025. All Rights Reserved


http://www.ema.europa.eu/
http://www.ema.europa.eu/
http://www.ich.org/
http://www.fda.gov/
http://www.fda.gov/
http://www.who.int/

Journal of Pharmacovigilance and Quality Assurance
MANIECH ¢ Qualtty

Publications Volume 7, Issue 1, January-June, 2025

10.

11.

12.

13.

Chauhan, M., & Pillai, S. (2022). Key performance indicators in PV QA: A practical
approach. Journal of Clinical Risk Management, 13(1), 77-85.

Rao, M., & Menon, A. (2021). Digital transformation of PV systems: Opportunities
and challenges. Indian Journal of Regulatory Affairs, 5(1), 43-50.

Vashisht, H., & Kumari, A. (2023). Pharmacovigilance audit practices in Indian
pharma companies. Journal of Pharmaceutical Safety and Practice, 11(2), 159-165.
EMA. (2021). Management of adverse reaction data using MedDRA. Retrieved from
https://www.ema.europa.eu

Ghosh, D., & Iyer, P. (2018). Risk-based audit methodologies in pharmacovigilance.
Global Regulatory Journal of Drug Safety, 6(4), 210-219.

Shah, R., & Kaur, J. (2023). Role of Al in pharmacovigilance quality assurance. A/ in
Health Regulatory Sciences, 2(1), 33—40.

30 | Page 23-30 © MANTECH PUBLICATIONS 2025. All Rights Reserved


http://www.ema.europa.eu/
http://www.ema.europa.eu/
http://www.ema.europa.eu/

