Transforming Post-Marketing Surveillance with
Artificial Intelligence: Stakeholder Perspectives,
Benefits, Challenges, and Regulatory Needs

1. INTRODUCTION

Post-marketing surveillance (PMS) is essential for monitoring the safety and efficacy of pharmaceuticals
after they reach the market. Traditional PMS methods, primarily based on spontaneous reporting, are
often limited by under-reporting, slow data collection, and incomplete information. The integration of
artificial intelligence (Al) offers a transformative approach, enabling early detection of adverse drug
reactions (ADRs), improving overall pharmacovigilance, and supporting proactive, data-driven decision-

making.

Al technologies-including natural language processing (NLP), machine learning, and deep learning-can
analyze large and complex datasets from electronic health records, social media, and clinical narratives.
This leads to earlier and more accurate identification of safety signals, personalized risk assessments, and
greater operational efficiency. However, the adoption of Al also raises concerns about data privacy,

algorithmic bias, and regulatory oversight.

This study aims to assess stakeholder perceptions, benefits, challenges, and regulatory needs associated

with Al-driven PMS in India, providing evidence to guide safe and effective implementation.

2. RESEARCH QUESTION

What are the perceptions, benefits, challenges, and regulatory requirements associated with the
implementation of artificial intelligence in post-marketing surveillance among key healthcare

stakeholders in India?

3. OBJECTIVES

e To assess stakeholder awareness and perceptions regarding Al in PMS among healthcare

professionals, pharmacists, students, and other stakeholders.



e To evaluate the perceived benefits, concerns, and regulatory needs related to Al-driven PMS.

e To map real-world Al applications in pharmacovigilance, including NLP, machine learning, and deep

learning for ADR detection.

e To identify barriers and challenges to Al implementation, such as data security, resource

constraints, and regulatory hurdles.
e To quantify improvements and cost reduction potential in pharmacovigilance operations due to Al
o To develop regulatory recommendations for algorithm validation, bias mitigation, and data sharing.

e To prioritize high-impact Al applications in PMS based on clinical impact and stakeholder

perceptions.

o Toreview contemporary research on Al applications in pharmacovigilance.

4. HYPOTHESIS

The integration of artificial intelligence into post-marketing surveillance is perceived by
healthcare stakeholders as beneficial for improving ADR detection and operational efficiency, but
significant concerns regarding data security, regulatory oversight, and implementation barriers

remain.

5. MATERIAL AND METHODS

Study Design

Descriptive, cross-sectional survey-based study.

Setting

Online survey among healthcare professionals, pharmacists, students, analysts, and other stakeholders

across India.

Study Population

¢ Inclusion criteria: Individuals aged 21 and above, currently working or studying in healthcare,

pharmacy, or related fields in India.



¢ Exclusion criteria: Individuals not involved in healthcare or pharmacovigilance, or unwilling to

provide informed consent.

Study Tools

A structured questionnaire (Google Form) covering:

o Demographics (age, gender, state, role)

o  Familiarity with PMS and Al

e Examples of Al use in PMS

e Concerns about Al in PMS

e Perceived benefits and regulatory opinions

o High-potential Al applications

Duration of Study

One month (February 2024).

Sample Size

76 valid responses.

Sampling Technique

Convenience sampling through professional and academic networks.

Data Collection Procedure

Participants completed the online questionnaire voluntarily. Responses were collected and compiled in a

spreadsheet for analysis.

Operational Definitions

o Artificial Intelligence (AI): Computer systems capable of performing tasks that typically require

human intelligence, such as pattern recognition, prediction, and decision-making.

o Post-Marketing Surveillance (PMS): Monitoring of pharmaceuticals after market approval to

identify and evaluate adverse drug reactions.



Adverse Drug Reaction (ADR): Any unwanted or harmful reaction experienced following the

administration of a drug.

6. DATA ANALYSIS PLAN

Software: Microsoft Excel 365 and SPSS v26.

Descriptive statistics: Frequencies, percentages for categorical variables (e.g., awareness,

concerns, perceived benefits).

Inferential statistics: Chi-square tests to assess associations between demographic variables and

perceptions.
Qualitative analysis: Thematic analysis of open-ended responses.

Level of significance: p < 0.05.

7. ETHICAL CONSIDERATIONS

Informed consent was obtained from all participants prior to data collection.
Data were anonymized and stored securely to protect privacy and confidentiality.
Only aggregated results are reported to prevent identification of individuals.

The study adhered to the ethical guidelines of the IHMR Institutional Review Board.

8. KEY FINDINGS FROM SURVEY DATA

Demographics:

Majority: Healthcare professionals (68.4%)

Others: Pharmacists, students, analysts, professors

Awareness and Familiarity:

70% familiar with Al in PMS

52% aware of various Al applications in PMS



Examples of Al Use:
e Most cited: "All of the above" (identifying patterns in patient reports, analyzing medical images,
predicting high-risk patients)

Concerns:

e Data breaches (41%)

e Data confidentiality (26%)

e Data mismanagement (21%)
e Dataleaking (10%)

Perceived Benefits:

e  Majority cited "All of the above" (improved accuracy, faster detection, reduced costs)
e Specific benefits: Improved accuracy of data analysis, faster safety signal detection, cost reduction

Regulation:

e 34%: Very important for building trust and understanding
e 30%: Crucial for addressing ethical concerns and debugging
e  Others: Important for identifying biases

Potential Applications:

e Most see value in all listed applications:
o Sifting through large data sources (patient reports, social media)
o Analyzing medical images for adverse reactions

o Predicting high-risk individuals

9. INSIGHTS FROM RECENT RESEARCH

e Al Capabilities: Al including NLP, machine learning, and deep learning, can analyze vast datasets

(EHRs, social media, clinical narratives) for early and accurate ADR detection.



o Efficiency and Proactivity: Al enables faster signal detection, automates data analysis, and
supports real-time monitoring, addressing traditional challenges like underreporting and delayed

ADR identification.

o Personalized Surveillance: Al can tailor risk assessments and interventions based on patient-

specific factors, supporting personalized medicine.

¢ Regulatory and Ethical Challenges: Key issues include data privacy, algorithm bias, transparency,
and the need for robust regulatory frameworks. Regulatory agencies are developing guidelines to

ensure safe and effective Al integration.

e Global Collaboration: Harmonization of standards and international cooperation are crucial for

effective Al-driven pharmacovigilance.

10. DISCUSSION

The survey results align with the literature, emphasizing both the promise and challenges of Al in PMS.
Stakeholders recognize Al’s potential to revolutionize drug safety monitoring but remain concerned about
data security and ethical issues. Most agree on the necessity of robust regulation to ensure trust and safe

use.

11. CONCLUSION

Al holds significant promise for enhancing PMS by enabling early ADR detection, improving data quality,
and supporting personalized interventions. However, successful implementation requires addressing data
quality, privacy, resource constraints, and regulatory challenges. Ongoing advancements and collaborative
efforts between regulators, industry, and Al developers are essential to fully realize Al's potential in

pharmacovigilance.
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