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Quality control in pharmacovigilance serves as the foundation for detecting

and preventing adverse drug reactions in pharmaceutical products. A
pharmacovigilance system is defined as a system used by organizations to
fulfill legal requirements related to monitoring the safety of medicinal
products and detecting any changes to their benefit-risk balance. Without
robust quality control measures, these critical safety monitoring activities can

fail to protect patients effectively.

Furthermore, the legal requirement for quality systems was introduced

by Directive 2010/84/EU amending Directive 2001/83/EC and Regulation (EU)
No 1235/2010, amending Regulation (EC) No 726/2004. These regulatory
frameworks establish clear expectations for pharmacovigilance systems
within the pharmaceutical industry. At every stage of case processing,
documentation should be verified for compliance, quality, and data

integrity. In clinical research and post-marketing surveillance, quality
assurance professionals act as meticulous guardians of pharmaceutical
safety and efficacy, ensuring that each step meets rigorous standards.

In this article, we will explore essential quality control standards in
pharmacovigilance, examine the impact of weak quality controls on safety
monitoring, and provide practical methods for maintaining compliance with
evolving regulations. Additionally, we will discuss how quality control directly
contributes to the overall objectives of pharmacovigilance systems:
preventing harm from adverse reactions, promoting safe and effective use of

medicines, and ultimately protecting public health.
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What is Pharmacovigilance and Why
It Matters

Pharmacovigilance has emerged as a critical component in safeguarding
patient health through meticulous monitoring of pharmaceutical products.
This section examines what pharmacovigilance entails and why its role
remains paramount in modern healthcare systems.

Definition and Scope of Pharmacovigilance

Pharmacovigilance is defined as the science and activities relating to the
detection, assessment, understanding, and prevention of adverse effects or
any other drug-related problems. As a branch of pharmacology, it deals with
the systematic monitoring, observation, and analysis of drug consumption to
identify potential harmful effects that may not have been detected during

clinical trials.
The scope of pharmacovigilance encompasses several key activities:

e Collecting and managing data on medicine safety

e Looking at data to detect safety signals (any new or changing safety issue)
e Evaluating data and making decisions regarding safety issues

e Implementing proactive risk management strategies

e Taking actions to protect public health

e Communicating with stakeholders and the public

e Auditing outcomes and key processes

Since the thalidomide tragedy of the 1950s and 1960s, which led to severe
birth defects, the discipline has evolved significantly, with regulatory
authorities worldwide strengthening oversight and introducing rigorous safety
assessment processes.

Impact on Patient Safety and Public Health

The significance of pharmacovigilance for public health cannot be
overstated. ADRs account for 5-10% of all hospital admissions, with
approximately 5% of all hospitalized patients experiencing an ADR during
their stay. Moreover, ADRs represent the fifth most common cause of death in
hospital settings.

A landmark meta-analysis conducted by Lazarou et al. found that ADRs were
the fourth to sixth highest cause of death in the United States, following
ischemic heart disease, cancer, and stroke. This places pharmacovigilance at
the forefront of efforts to reduce preventable harm, especially considering
that approximately 50% of ADRs are preventable.

The WHO Program for International Drug Monitoring, established in 1968,
placed drug and vaccine safety as an important component of global
healthcare. Through this program, countries worldwide collaborate to monitor
drug safety with VigiBase, which contains over 20 million ADR reports as of
June 2019.
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Pharmacovigilance in Clinical Research and
Post-Marketing

Despite rigorous clinical trials, the complete safety profile of a drug cannot be
fully established before market approval. Clinical trials typically involve
studying drugs in relatively small numbers of selected individuals for a limited
time. Certain adverse effects may only emerge once products have been used
by a diverse population, including people with concurrent diseases, over

extended periods.

Post-marketing surveillance, therefore, becomes essential as the real life of a
drug truly begins after marketing approval. The FDA maintains a system of
post-marketing surveillance and risk assessment programs to identify
adverse events that did not appear during the drug approval process. This
includes:

1. The FDA Adverse Event Reporting System (FAERS) — a computerized database
supporting post-marketing safety surveillance

2. The MedWatch program — allowing healthcare professionals and the public to
report serious reactions

3. Periodic, unannounced inspections of drug production facilities

Post-marketing surveillance helps detect “rare” (1in 1,000) and “very rare” (1
in 10,000) adverse drug reactions that would not typically be identified in
clinical trials. This explains why approximately 20% of new medications
obtained a black box warning post-marketing, and 4% were removed from the
market due to safety concerns.

Consequently, pharmacovigilance bridges the gap between limited clinical
trial data and real-world medication use, serving as an ongoing safety net
that protects patients and maintains public trust in pharmaceutical products.

Quality Control in Pharmacovigilance:
Core Concepts

The systematic application of quality control serves as the backbone of
effective pharmacovigilance operations. Unlike general quality assurance
practices, quality control in pharmacovigilance specifically addresses unique

challenges related to drug safety monitoring.

What is Quality Control in Pharmaceutical
Industry?

Quality control in the pharmaceutical industry refers to the sum of all
procedures undertaken to ensure the identity and purity of pharmaceutical
products. In pharmacovigilance specifically, quality control encompasses the
processes that verify data accuracy, validate safety signals, and ensure
regulatory compliance. A quality system forms an integral part of the
pharmacovigilance structure and consists of its own processes covering
organizational structure, responsibilities, procedures, and appropriate

resource management.
The quality system in pharmacovigilance is built on four essential activities:

e Quality planning (establishing structures and consistent processes)
e Quality adherence (performing tasks according to requirements)
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e Quality control and assurance (monitoring effectiveness of processes)
e Quality improvements (correcting structures and processes whenever necessary)

These foundational elements help achieve the primary objectives of
preventing harm from adverse reactions, promoting safe medication use, and
ultimately protecting public health.

Data Accuracy, Completeness, and Timeliness

The value of adverse drug reaction reports depends largely on the amount
and quality of information provided. Whenever information is insufficient
regarding clinically relevant data, the assessment of causal relationships
becomes difficult or unfeasible.

Studies examining the completeness of adverse event reports have shown
that the average overall completeness score for ADR reports made by
consumers and healthcare professionals was over 80% in both Canadian and
UK databases. However, certain critical elements are frequently omitted—
particularly route of administration (with completion scores of only 44% in UK
Yellow Card Scheme and 55% in Danish database).

Accordingly, regulatory agencies have indicated the need for tools to assess
report quality. One such tool, the vigiGrade completeness score, evaluates
the presence or absence of 10 different categories of relevant

information. Reports with scores 20.8 are classified as well-documented, with
documentation quality having direct implications for causality assessment.

Role of QMS and EDMS in Quality Control

A robust Quality Management System (QMS) serves as the structural
framework supporting pharmacovigilance activities. The QMS covers
organizational structure, responsibilities, procedures, resources, compliance
management, and record management. Specifically, an effective QMS enables
organizations to monitor the performance of their pharmacovigilance system

through reviews, audits, compliance monitoring, and inspections.

Electronic Document Management Systems (EDMS) have become
increasingly vital in maintaining pharmacovigilance quality standards. In an
industry filled with sensitive information, EDMS provides precision and control
for complex product development. These systems ensure document security
and authenticity while complying with 21 CFR part 11 requirements for
paperless record-keeping.

Furthermore, EDMS supports the entire document lifecycle from inception and
authoring to submission and archiving. This helps maintain data consistency,
avoid redundancy, and ensure document retrievability and traceability. In
essence, EDMS delivers the technical infrastructure needed to meet the
regulatory requirement that “a record management system shall be put in
place for all documents used for pharmacovigilance activities”.
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Why Quality Control is Critical for Risk
Prevention

Effective quality control mechanisms represent the critical line of defense
against adverse drug events in pharmacovigilance. As the pharmaceutical
industry continues to develop more complex medications, the importance of
robust safety monitoring becomes increasingly vital.

Preventing Adverse Drug Reactions through QC

Adverse drug reactions (ADRs) constitute one of the leading causes of
morbidity and mortality in healthcare. Studies estimate that ADRs are
responsible for approximately 5% of all hospital admissions and account
for 4% of all deaths annually. Even more alarmingly, ADRs represent the 4th
leading cause of death—ahead of pulmonary disease, diabetes, AIDS,
pneumonia, accidents, and automobile deaths.

Importantly, many of these adverse events are preventable. Comprehensive
quality control systems help identify previously unrecognized ADRs and
potentially hazardous drug-drug interactions. In fact, it has been estimated
that over 350,000 ADRs occur in U.S. nursing homes each year. Well-
functioning pharmacovigilance quality systems enable continuous monitoring
of drug safety, which ultimately prevents harm from adverse reactions in

humans.

Building Patient and Regulator Trust

Quality control in pharmacovigilance builds essential trust among both
patients and regulatory authorities. Studies have revealed that patients are
more concerned about being given the wrong drug or experiencing a drug
interaction than they are about other aspects of healthcare.

Subsequently, transparent pharmacovigilance practices foster public
confidence in medicines and vaccines. This trust becomes particularly crucial
during health emergencies, when pharmacovigilance systems must monitor
the safety of treatments or vaccines to ensure that risks are promptly
identified and mitigated. The quality and integrity of information submitted
about risks of medicinal products directly influence this trust relationship.

Reducing Product Recalls and Legal Risks

Product recalls represent substantial financial and reputational damage to
pharmaceutical companies. In 2023, total vehicle recalls affected the
largest population since 2020, demonstrating a growing trend across
industries. The overall cost of drug-related morbidity and mortality is
estimated at USD 136 billion annually—more than the total cost of
cardiovascular or diabetic care in the United States.

Rigorous quality control procedures are designed to reduce the risk of—and
perhaps even prevent—major product recall expenditures. When quality

control systems fail, manufacturers face several consequences:

e Product liability claims from affected patients
e Potential governmental prosecution

e Damaged brand reputation

e Significant recall-related costs
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In conclusion, quality control in pharmacovigilance directly contributes to
preventing adverse drug reactions, building stakeholder trust, and avoiding
costly recalls—making it an indispensable component of patient safety and

pharmaceutical risk management.

Common Pitfalls in
Pharmacovigilance Quality Control

Despite advances in pharmacovigilance systems, several quality control
pitfalls continue to hinder effective safety monitoring. These challenges can
compromise patient safety and limit regulatory compliance if left
unaddressed.

Lack of Standardization Across Global Sites

Inconsistent reporting formats across countries represents a major obstacle
for quality control in pharmacovigilance systems. This lack of standardization
makes it difficult to compare data from different regions and identify drug
safety issues specific to certain populations. Regional differences in how
adverse events are coded is not a new phenomenon, as healthcare
professionals in different countries tend to use specific preferred terms or

conventions to describe adverse events following immunization.

Although the adoption of Medical Dictionary for Regulatory Activities
(MedDRA) has helped organize coding variations, inconsistencies still persist
in terminology usage. For instance, some regions may use the term
"hyperpyrexia” without providing numerical temperature data, rather than
simply coding “fever”. Such variations necessitate changes in safety database
search strategies to ensure focus on appropriate cases.

Inadequate Training and Role Clarity

The changing landscape of drug development coupled with expanded
responsibilities for pharmacovigilance physicians presents ongoing
challenges to professional development. Many academic institutions report
having no staff with subject-specific training in

pharmacovigilance. Additionally, most health training institutions lack
instructional materials and struggle to allocate time for pharmacovigilance
education within already packed curricula.

Research reveals that although many students (median 63%) encounter
adverse drug reactions during clinical training, only a small percentage
(median 10%) have previously been involved in reporting them. Most students
remain unaware of where to report adverse events (median 57%), which
methods to use (median 72%), or how to access report forms (median 84%).

Delayed Signhal Detection Due to Poor Data
Quality

Underreporting in pharmacovigilance systems—estimated to have a median
rate of 94%—poses a significant threat to patient safety by hindering the
detection of safety signals. Another challenge when conducting surveillance
is the potential duplication of reported cases, which can lead to misleading
signals of disproportionate reporting.
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The performance of artificial intelligence models for signal detection is
heavily dependent on the quality and quantity of available data. Inadequate or
poorly curated datasets often lead to inaccurate adverse drug reaction
detection, particularly in resource-limited settings. Furthermore, the
heterogeneity of data sources necessitates robust models capable of
integrating various types of data while ensuring accurate outputs.

Tools and Strategies to Improve
Quality Control

In response to the challenges facing pharmacovigilance quality systems,
several innovative tools and strategies have emerged to enhance monitoring

precision and regulatory compliance.

Automation Tools for Case Processing

Automation significantly reduces the timeline of case processing from five
days to less than one day by streamlining workflows and minimizing
handovers between specialized personnel. Case extraction, validation of
missing data, active query, case assessment, and narrative creation can be
rapidly implemented with GenAl in about half of all case processing

steps. Natural language processing (NLP) technology maps relevant ICSR
information to ICH E2B data fields in a regulatory compliant manner,
eliminating a large portion of data capture efforts. Notably, these tools help
differentiate between vendor capabilities and identify the best candidate in a
testing cycle.

Audit Trails and Electronic Record Validation

Audit trails serve as complete electronic records that guarantee processes
run as intended with every defined step followed. Each action leaves a
traceable record from first entry to final approval. FDA's 21 CFR Part 11
explicitly mandates their use for electronically generated and signed

data. Proper audit trail implementation meets GMP, FDA, and ISO
requirements while ensuring all relevant processes are fully

documented. Regular audit trail reviews help detect manipulation early,
prevent data loss, and address compliance risks.

Real-World Evidence and Data Analytics

Real-world data encompasses electronic health records, health insurance
claims, patient registries, social media platforms, and digital health
technologies. EHRs provide detailed clinical information, claims data offer
broad population-level coverage, and patient registries track long-term safety
outcomes. Advanced analytics techniques including NLP, machine learning,
and statistical methods like sequence symmetry analysis help uncover hidden
patterns that might otherwise go unnoticed. These tools enable more timely,

accurate, and comprehensive safety monitoring.

Training Programs for PV and Non-PV Staff

Uppsala Monitoring Center offers self-paced online courses covering
different aspects of medicines safety for all skill levels. These courses enable
pharmacovigilance professionals to develop skills in case management,
adverse event reporting, and signal detection. Similarly, DIA's Safety and
Pharmacovigilance Certificate Program provides up to 64 Continuing
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Education credits based on competency frameworks developed with industry
experts. Such training helps build capability for assessing safety signals and
establishing causal relationships between medicines and reported adverse

events.

CAPA Implementation and Follow-up Audits

Corrective and Preventive Action (CAPA) subsystems collect information,
analyze data, identify quality problems, and take appropriate measures to
prevent recurrence. The CAPA procedure should include methods for
addressing all elements of the subsystem. Companies must verify or validate
corrective actions to ensure effectiveness without adversely affecting
finished products. Follow-up audits assess whether actions have been
properly implemented and documented. This comprehensive approach
enables organizations to learn from past issues and continuously improve
their pharmacovigilance systems.

Conclusion

Quality control stands as the cornerstone of effective pharmacovigilance
systems, ensuring that adverse drug reactions are promptly detected and
prevented. Throughout this article, we have examined how robust quality
control measures directly contribute to patient safety and regulatory
compliance. Undoubtedly, pharmacovigilance quality systems play a vital role
in preventing harm from adverse reactions, which account for 5-10% of
hospital admissions and rank as the fourth leading cause of death in
healthcare settings.

The implementation of standardized protocols across global sites remains
essential for consistent safety monitoring. Nevertheless, challenges persist -
inadequate training, unclear role definitions, and poor data quality continue to
hamper effective signal detection. These pitfalls ultimately undermine the
primary purpose of pharmacovigilance: protecting public health through safe
medication use.

Automation tools represent a significant advancement in case processing,
reducing timelines from five days to less than one day while maintaining
accuracy. Additionally, electronic document management systems provide the
necessary infrastructure for compliance with regulatory requirements such as
21 CFR Part 11. Real-world evidence analysis, coupled with artificial
intelligence, enables pharmacovigilance teams to identify potential safety
signals earlier than traditional methods allow.

Companies that invest in comprehensive training programs for both
pharmacovigilance and non-pharmacovigilance staff demonstrate better
compliance outcomes and more efficient operations. Consequently, these
organizations build greater trust among patients, healthcare providers, and
regulatory authorities while reducing the risk of costly product recalls and

legal liabilities.

The future of quality control in pharmacovigilance lies in balancing
technological innovation with human expertise. Therefore, organizations must
adopt a holistic approach that incorporates automation tools, standardized
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processes, and well-trained personnel. This balanced strategy ensures that
quality control measures evolve alongside changing regulatory landscapes
and emerging therapeutic modalities.

Patient safety ultimately depends on vigilant quality control processes that
maintain data integrity throughout the pharmacovigilance lifecycle.
Accordingly, pharmaceutical companies must continue strengthening their
quality management systems, conducting regular audits, and implementing
corrective and preventive actions when deficiencies are identified. These
practices not only fulfill regulatory obligations but also uphold the
pharmaceutical industry's fundamental commitment to “first, do no harm.”

Key Takeaways

Quality control in pharmacovigilance is essential for preventing adverse drug
reactions and protecting patient safety in an industry where ADRs cause 5-

10% of hospital admissions and rank as the fourth leading cause of death.

e Robust quality systems prevent patient harm: Effective pharmacovigilance
quality control directly prevents adverse drug reactions, which account for
over 350,000 incidents annually in U.S. nursing homes alone.

o Automation dramatically improves efficiency: Modern case processing
tools reduce timeline from five days to less than one day while maintaining
regulatory compliance and data accuracy.

» Standardization across global sites is critical: Inconsistent reporting
formats and coding variations between regions hinder effective safety signal
detection and compromise patient protection.

» Training gaps create significant risks: Most healthcare students encounter
ADRs during training, yet only 10% know how to report them, highlighting
urgent need for comprehensive education programs.

» Real-world data analytics enhance detection: Advanced technologies
including Al and machine learning help identify hidden safety patterns that
traditional methods might miss, enabling proactive risk management.

The pharmaceutical industry’'s commitment to patient safety depends on
maintaining rigorous quality control standards that evolve with technological
advances while ensuring human expertise remains central to safety
monitoring decisions.

Read also - The Role of Good Pharmacovigilance Practices (GVP) in drug
safety and monitoring

FAQS

Q1. What is the importance of quality control in pharmacovigilance? Quality
control in pharmacovigilance is crucial for preventing adverse drug reactions,
protecting patient safety, and ensuring regulatory compliance. It helps detect
and prevent harmful effects of medications that may not have been identified
during clinical trials.
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Q2. How does automation improve pharmacovigilance
processes? Automation tools significantly reduce case processing time from
five days to less than one day. They streamline workflows, minimize
handovers between personnel, and help in tasks like case extraction, data
validation, and narrative creation while maintaining regulatory compliance.

Q3. Why is standardization across global sites important in
pharmacovigilance? Standardization across global sites is critical because
inconsistent reporting formats and coding variations between regions can
hinder effective safety signal detection. This standardization helps in
comparing data from different regions and identifying drug safety issues
specific to certain populations.

Q4. What role does training play in pharmacovigilance quality

control? Training is essential in pharmacovigilance as it addresses knowledge
gaps among healthcare professionals. Comprehensive education programs
are crucial because most healthcare students encounter adverse drug
reactions during training, but only a small percentage know how to report
them properly.

Q5. How do real-world data analytics enhance pharmacovigilance? Real-
world data analytics, including artificial intelligence and machine learning,
help identify hidden safety patterns that traditional methods might miss.
These advanced technologies enable more timely, accurate, and
comprehensive safety monitoring, allowing for proactive risk management in

pharmacovigilance.
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