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Al Agents in Pharmacovigilance: Revolutionizing
Drug Safety Surveillance

Abstract:

This report provides a comprehensive overview of how artificial intelligence (Al) agents are transforming
pharmacovigilance (PV) - the science of drug safety monitoring. It defines pharmacovigilance and outlines
current challenges in adverse drug event (ADE) detection, data processing, and regulatory compliance. It then
explores the spectrum of Al technologies (machine learning, natural language processing, autonomous/multi-
agent systems) used in PV, detailing their technical architectures, data pipelines, and model types. Key
applications are highlighted, including Al-driven improvements in safety signal detection, case processing
automation, literature surveillance, social media monitoring, and regulatory reporting. Real-world deployments
by pharmaceutical companies, contract research organizations (CROs), and health authorities are presented as
case studies. The report also addresses limitations and ethical considerations — such as model validation, bias
mitigation, and regulatory hurdles (e.g. EMA GVP Module VI, FDA guidelines) — that must be managed when
leveraging Al in PV. Finally, the landscape of industry players and tools (Genpact's Cora PV, IQVIA Vigilance
Detect, IBM Watson, ArisGlobal LifeSphere, etc.) is surveyed, and future trends are discussed, including real-
time pharmacovigilance, multimodal data fusion, and increasingly autonomous decision-support systems. All
key points are supported by current references, making this report a valuable resource for professionals in
pharma, biotech, and regulatory sectors.

Introduction: Pharmacovigilance and Drug Safety Challenges

Defining Pharmacovigilance: Pharmacovigilance (PV) is the science and set of activities related to the
detection, assessment, understanding, and prevention of adverse effects or any other drug-related problems
ema.europa.eu. In practice, PV involves collecting and analyzing data on adverse drug events (ADEs) from
clinical use - including spontaneous adverse reaction reports, clinical study data, medical literature, and other
sources — to ensure medicines remain safe throughout their lifecycle. Before a drug is approved, safety data
come from controlled clinical trials on limited patient populations. After approval, drugs are used by far more
diverse patients and for longer durations, which can reveal rare or long-term side effects not seen in trials
ema.europa.eu. PV systems (operated by pharmaceutical manufacturers, regulators, and public health
organizations) serve as an early warning network to identify potential safety issues and take action (such as
updating product labels, restricting use, or even withdrawing a product) ema.europa.eu. Ensuring drug safety is
a collaborative effort mandated by regulators worldwide, with frameworks like the EU’'s Good Pharmacovigilance
Practices (GVP) and FDA reporting rules (21 CFR 314.80/600.80) defining how adverse events must be collected
and reported

Current Challenges in ADE Detection and Reporting: Traditional pharmacovigilance faces significant
challenges as the volume and variety of safety data grow in the modern era. A fundamental issue is under-
reporting - it is estimated that over 90% of actual adverse events go unreported in official systems

. In routine clinical practice, reporting relies on busy healthcare providers or patients to
recognize and submit ADE reports, which often leads to incomplete data and delays . This
passive surveillance misses many events, undermining patient safety. Additionally, data volume and complexity
have exploded: with many products on the market and multiple data streams (spontaneous reports, electronic
health records, patient registries, social media, etc.), PV teams must sift through huge, heterogeneous
datasets. The number of individual case safety reports (ICSRs) received by companies and regulators now
reaches the millions, and these reports often contain unstructured text (narrative descriptions) alongside
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structured fields. Managing such volume manually is labor-intensive and error-prone '°! researchgate.net. One
analysis noted that case processing activities alone consume up to two-thirds of a typical pharmaceutical

(6]

company's PV resources 7' pmc.nchi.nlm.nih.gov — making it the single largest cost driver in drug safety

operations.

Regulatory and Compliance Pressures: Alongside data growth, regulatory requirements have become more
stringent. Health authorities demand rapid detection and notification of new risks; for example, serious and
unexpected ADRs must be reported within 15 days in many jurisdictions. Guidelines like EMA's GVP Module VI
detail how every suspected adverse reaction should be collected, managed, and submitted, leaving little room
for oversight errors. As a result, companies must maintain large PV teams to meet reporting timelines and

18] fda.gov. The manual nature of traditional PV (data entry, duplicate
7]

quality standards /! insights.daffodilsw.com
checking, narrative writing, etc.) further strains resources [°! insights.daffodilsw.com ") insights.daffodilsw.com. A
Deloitte survey of biopharma companies found 90% aimed to reduce case processing costs, reflecting industry-
wide pressure to increase efficiency "% insights.daffodilsw.com. In summary, pharmacovigilance today is
challenged by under-reporting, overwhelming data volume, complex unstructured information, and the need to
maintain compliance with strict regulations — all under tight time and cost constraints. These challenges set the

stage for Al-driven innovation to augment and transform pharmacovigilance practice.

Al Agents and Technologies Transforming Pharmacovigilance

What Are “Al Agents” in PV? In the context of pharmacovigilance, Al agents refer broadly to software systems
powered by artificial intelligence that perform tasks traditionally done by humans in drug safety monitoring.
These can range from machine learning algorithms that detect patterns in safety data, to natural language
processing (NLP) tools that “read” and interpret text, to more autonomous agents that make decisions or
communicate insights. An Al agent might be a single model specialized for a task, or a multi-agent system
composed of multiple interoperating Al components, each handling a subtask (for example, one agent extracts
information from reports while another evaluates causality) 1 medium.com. The term "agent” implies a degree
of autonomy - these systems can act on data, trigger workflows, and continuously learn or adapt with minimal
human intervention. Modern definitions of Al encompass any computer technique that emulates aspects of
human intelligence to perform tasks requiring cognition (learning from data, understanding language, making

21 Uppsalareports.org. Thus, Al agents in PV can include expert systems, machine learning models

decisions) !
(including deep learning), NLP pipelines, and even hybrid robotic process automation (RPA) bots augmented
with Al. Figure 1 conceptually illustrates how these terms relate: Al in PV spans from simpler pattern-matching
or rule-based systems to complex, self-improving agents working collaboratively '*! uppsalareports.org %]

uppsalareports.org.
Key Al Technologies Used:

e Machine Learning (ML): A variety of supervised and unsupervised ML techniques are applied in pharmacovigilance.
Supervised learning models (e.g. random forests, support vector machines, neural networks) are trained on labeled safety
data to perform classification or prediction tasks - for instance, predicting the seriousness of an incoming adverse event
case or identifying which drug-event pairs are true signals versus noise. Unsupervised learning (clustering, association
rules) is used to discover novel patterns or groupings in ADR data without predefined labels (e.g. grouping similar case
reports or detecting unusual case clusters). More recently, deep learning (DL) architectures have gained prominence,
especially for text-heavy PV tasks. Models like recurrent neural networks and transformers (including BERT and other
language models) can be trained to read free-text case narratives or literature and extract meaningful information. Deep
learning’s ability to capture complex patterns has been leveraged to improve signal detection algorithms and case triage

[14] [15]

models beyond what traditional statistical methods achieved uppsalareports.org

advanced neural networks have been explored to detect intricate ADR relationships (such as complex syndrome-like side

uppsalareports.org. For example,

effect groupings) that simpler methods might miss (el uppsalareports.org.
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e Natural Language Processing (NLP): NLP is a cornerstone Al technology for PV because so much safety data is
unstructured text — patient descriptions of symptoms, physician notes, scientific articles, social media posts, etc. NLP
techniques enable “reading” and interpreting this text at scale. Key NLP applications in PV include entity recognition
(identifying drug names, adverse effect terms, patient characteristics in text) and relation extraction (linking drugs to
adverse events mentioned in the same context). For instance, an NLP model can parse a doctor’s narrative in an ICSR and
pull out the suspected drug, dose, adverse reaction, and patient outcome, populating the appropriate database fields

(7] media.genpact.com. NLP also powers literature screening tools that scan journal articles for safety case

automatically
reports or emerging risks, and social media mining tools that detect colloquial mentions of side effects (even handling slang,

(18] igvia.com (9l iqvia.com). Modern NLP in PV

misspellings, or emojis that patients use to describe their experiences
often employs deep learning-based language models (such as transformer models) possibly fine-tuned on biomedical text,
which have markedly improved accuracy in understanding clinical narratives. Uppsala Monitoring Centre (UMC) researchers

highlight that NLP methods, combined with other Al techniques, now allow processing of regulatory documents, scientific

literature and case narratives far more efficiently than manual review [20] uppsalareports.org.

e Robotic Process Automation (RPA) with Cognitive Al: Some PV tasks are procedural (e.g. data entry, report form filling)
and lend themselves to automation via RPA — software “robots” that follow rule-based workflows. When RPA is combined
with Al (for example, an RPA bot invokes an ML model to interpret an email or image), it becomes a cognitive agent capable
of handling more complex inputs. In pharmacovigilance, integrated RPA+Al solutions are used for end-to-end case
processing. For instance, Genpact's Cora Pharmacovigilance platform uses optical character recognition (OCR) to convert
faxed or scanned reports to text, NLP to extract key case information, and then RPA to enter the data into the safety

database and even draft the regulatory report |'// media.genpact.com. This fusion of technologies can dramatically reduce
the manual workload. Genpact reported that in client pilots, the vast majority of case processing steps could be

successfully automated in a fraction of the time and cost of manual handling %]

media.genpact.com. Such systems
continuously improve by learning from each new batch of processed cases, moving the field towards straight-through

processing of adverse event reports.

e Autonomous Agents and Multi-Agent Systems: Pushing beyond single-task algorithms, researchers and innovators are
designing multi-agent systems for pharmacovigilance — architectures where multiple Al agents, each with specialized
roles, collaborate to accomplish complex workflows. In a multi-agent PV system, one agent might monitor incoming data
streams (news feeds, forums, clinical databases), another agent analyzes the context (e.g., cross-checks whether an
observed adverse event is known for the drug or assesses case seriousness), and a higher-level agent aggregates insights

U medium.com 221 medium.com. These agents communicate and pass results to each

to decide if a safety signal exists
other, often in a hierarchy or network. An early example of this paradigm is the ADR-Monitor system proposed in the 2010s,
which envisioned intelligent agents at different levels — hospital agents, national regulatory agents, expert analyst agents —

[23]

sharing information to detect ADR signals collaboratively pmc.ncbi.nlm.nih.gov (24] pmc.ncbi.nlm.nih.gov. More

recently, advanced prototypes leverage Large Language Models (LLMs) as agents. For instance, a 2024 system called

MALADE orchestrated multiple GPT-4 based agents to jointly extract and evaluate ADEs from large text corpora [25]

[26]

themoonlight.io themoonlight.io. In MALADE, one agent finds relevant drug data, another summarizes effects from

drug labels, and a CategoryAgent synthesizes findings, with a Critic agent reviewing outputs for accuracy (261

themoonlight.io [27] themoonlight.io. The multi-agent approach modularizes the problem, potentially making it easier to
maintain accuracy and handle complexity. As Al agents become more autonomous, one can imagine a future PV system
where agents continuously scan diverse data sources, converse with each other to validate potential signals, and only alert
human experts when certain risk thresholds are crossed.

Data Pipelines and Architecture: Regardless of the specific Al algorithms, successful deployment in
pharmacovigilance requires robust data engineering. Typical Al-PV pipelines include: data ingestion connectors
to various sources (e.g. EudraVigilance/FAERS databases for spontaneous reports, literature databases like
PubMed, call center records, social media APIs). In real-time prototypes, dedicated agents fetch data from each
source continuously [2®] medium.com. Next is data normalization and storage - converting inputs into usable
formats. For text, this means OCR for scanned docs and tokenization for NLP; for databases, mapping fields to a
common schema. Some systems use a centralized data lake or a vectorized text index (for similarity search on
case narratives) [“?! medium.com. Then the Al models/agents process the data: performing tasks like feature
extraction (e.g. pulling out drug-event pairs), causal inference, or anomaly detection. Outputs from one model
may feed into another — for example, an NLP extraction model feeds a causality assessment model. Finally,
integration and human interface are critical: Al outputs must integrate with existing PV IT systems (safety
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databases, signal tracking tools) and present results to human users in a clear, actionable form. Many vendors
emphasize seamless integration - e.g. ArisGlobal's LifeSphere platform integrates Al modules directly into the
case management and signal management user interface, rather than as a disconnected tool
pharmaceuticalmanufacturer.media pharmaceuticalmanufacturer.media. This ensures that Al suggestions (like
an auto-detected safety signal) are readily accessible to safety physicians and can be reviewed or overridden
with appropriate oversight.

Model Types and Technical Approaches: Across these systems, a variety of model types are employed. For
structured data (like databases of drug-event counts), traditional statistical signal detection algorithms
(disproportionality methods such as PRR, ROR) have been augmented by ML classifiers that incorporate
additional features (patient demographics, drug properties) to prioritize signals [“°) uppsalareports.org. For
unstructured text, sequence models (LSTMs, transformers) and embedding-based semantic search are common
— for example, case narratives or social media posts can be converted into embedding vectors to find similar
cases or match against MedDRA adverse event terminology '“?! medium.com. Some applications use knowledge
graphs (networks linking drugs, targets, and ADEs) with graph algorithms to infer novel connections or detect
safety clusters. Rule-based expert systems still play a role too, especially for encoding regulatory logic — an
"expert system” might systematically decide if an ICSR is valid or if it's a duplicate, based on a set of encoded
medical logic, and hand off to ML models for fuzzier tasks. Finally, to ensure reliability, many Al workflows
incorporate an ensemble of methods: e.g. a rule-based check plus an ML model together determine case
seriousness, providing redundancy and higher confidence if both agree [°%! researchgate.net. As one example, an
industry consortium developed a tool called MONARCSi as a machine-assisted causality assessment system
that applies an algorithmic score (inspired by Naranjo criteria) to help determine if a drug likely caused an event
(501 researchgate.net. This illustrates how Al in PV often blends data-driven learning with domain expert
knowledge.

In summary, the PV field is embracing a toolkit of Al approaches — from machine learning and deep NLP for
heavy data crunching, to robotic agents for automating workflows, to multi-agent architectures for scalable,
complex decision-making. Al agents act as force-multipliers for human experts, capable of working 24/7 on
massive datasets and freeing humans to focus on interpretation and judgment. The next sections delve into how
these technologies are concretely improving various pharmacovigilance activities.

Applications of Al in Pharmacovigilance

Modern Al agents are being deployed across the spectrum of pharmacovigilance activities. Below we describe
how Al is enhancing several core PV functions, providing examples and outcomes reported.

Al for Adverse Event Case Intake and Processing

One of the earliest and most impactful applications of Al in PV has been in individual case safety report
(ICSR) processing - the intake, coding, and assessment of adverse event case reports. Handling ICSRs is
resource-intensive: each case can be a multi-page document (or electronic submission) describing a patient,
their medication, and the adverse event. Safety specialists must verify if it's a valid report, extract key details
(like patient demographics, drug dosages, event dates, outcomes), code those details to standard dictionaries
(e.g. MedDRA for medical terms), perform causality assessment, and determine if the case meets criteria for
regulatory reporting within strict timelines. Al-driven automation is dramatically streamlining this workflow:
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e Information Extraction and Coding: Al algorithms (especially NLP) can automatically extract critical fields from

unstructured narratives. For example, Pfizer conducted a pilot with three vendors where ML/NLP systems were trained to

pull data from source documents (like medical narratives and lab reports) and populate the safety database (31]

1521 pme.nebi.nlm.nih.gov. The Al was able to capture case details and even evaluate case validity

[31]

pmc.ncbi.nim.nih.gov

(i.e. does the minimum information for a valid case exist) with promising accuracy pmec.nchi.nlm.nih.gov. These tools
often use OCR to handle scanned documents and then apply language models to identify entities (drug names, adverse
events, dates). They can also auto-code terms to standard vocabularies - for instance, mapping a reported symptom to the

closest MedDRA Preferred Term 7/

codes for drugs and events and ensures consistency. A 2025 review noted that Al has automated extraction of products and
adverse events to standard dictionaries, which not only saves time but also improves uniformity in how cases are reported

researchgate.net. Al-based auto-coding reduces the manual effort of looking up

[34] researchgate.net.

e Case Triage and Validity Checks: Not all incoming reports require equal attention - some may be low-quality or duplicate
records. Al classification models help triage cases by seriousness or novelty. For example, algorithms can flag which cases
mention severe outcomes (death, hospitalization) versus minor ones, or identify duplicates by comparing narrative similarity

(UMC's vigiMatch algorithm uses machine learning to detect duplicate reports at a database scale) [35] uppsalareports.org.
By triaging, Al ensures critical cases get priority review by humans. Moreover, Al can perform initial causality assessment to
assist decision-making. Experimental systems assign probabilistic causality scores (e.g., using algorithms derived from
Naranjo scale criteria) to indicate how likely the drug caused the event [30] researchgate.net. While regulators still expect
human judgment in final causality, such decision support focuses attention on the most likely drug-related events.
Additionally, Al can check case consistency (e.g., making sure patient age is plausible, or spotting if the same narrative was
submitted twice). Duplicate detection via Al is an important quality step - UMC's Al-based duplicate detector improved the
[36]

ability to weed out redundant reports among millions, which is critical for analysis accuracy uppsalareports.org.

e Efficiency Gains: The net result of these automations is significant efficiency improvement. Genpact's PVAI platform, which
combines OCR, RPA, NLP, and ML in case processing, reported that the vast majority of case processing steps can be

[21

automated, cutting processing time and cost drastically ] media.genpact.com. Similarly, another industry survey found

[37]

companies using Al saw a ~80% improvement in case processing efficiency on average insights.daffodilsw.com.

Pfizer's pilot concluded it was feasible to use Al for AE case processing and indeed identified a vendor solution to advance

to production °11 pmc.nchionim.nih.gov 28! pme.nebi.nim.nih.gov. One reason Al boosts efficiency is the reduction of
mundane tasks for humans - instead of manually transcribing and coding, safety staff can focus on evaluating the Al-
curated case information. Furthermore, Al consistency can improve quality: one study notes Al tools increase data accuracy
and completeness, for example by not forgetting to report all concomitant drugs or medical history mentioned in the text

[39] datamatters.sidley.com [40] datamatters.sidley.com. To ensure compliance, companies validate these Al systems
extensively (using test case sets) and often employ a “human-in-the-loop” model initially — where humans review Al outputs

[41] [40]

- until sufficient confidence is built for straight-through processing datamatters.sidley.com

datamatters.sidley.com.

In summary, Al agents are transforming case processing by automating intake, data extraction, and triage. They
reduce case handling times (some companies cite case processing time cut from days to hours) and free PV
professionals from clerical work [°%! researchgate.net. Importantly, automation addresses the scalability
problem: as adverse event volumes climb, Al can handle the surge without a linear increase in staff. This
ensures that regulatory reporting timelines (like 15-day alerts) are met even during spikes (e.g. when a product
gets widespread new use or during public health crises). During the COVID-19 pandemic, such tools proved
valuable — e.g., Amazon deployed an Al-driven interactive voice response system to capture adverse events
from patients, helping process COVID drug safety data quickly when call volumes were high %!
insights.daffodilsw.com “3 insights.daffodilsw.com. Al augmentation of case processing is thus becoming an
industry best practice, improving both speed and consistency in how individual safety cases are managed.

Signal Detection and Safety Surveillance

Another critical PV function is signal detection - identifying patterns that suggest a new adverse reaction or a
change in the frequency/severity of known reactions. Traditional signal detection relies on statistical
disproportionality methods applied to spontaneous report databases (for example, calculating if a particular
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drug-event combination is reported more often than expected). These methods are effective but have
limitations: they produce many false positives, may miss complex risk factors, and cannot easily incorporate
data beyond spontaneous reports. Al agents are enhancing signal detection in several ways:

e Machine Learning on Diverse Data: Al allows integration of multiple data sources into signal detection, moving toward a
more comprehensive surveillance. For instance, ML models can incorporate real-world data like electronic health records
(EHRs), insurance claims, clinical narratives, and even genomics to detect safety signals that would not be evident from

[44]

spontaneous reports alone worldpharmatoday.com [45] worldpharmatoday.com. The FDA's Sentinel System is an

example: it uses automated algorithms across large healthcare databases (claims/EHR data from millions of patients) to

identify drug-outcome associations and potential signals (46] insights.daffodilsw.com. By mining longitudinal patient data,
Al can sometimes find signals (e.g. a rise in a certain lab value linked to a drug) earlier than waiting for voluntary reports.
Similarly, Al algorithms have been applied to monitor laboratory or vital sign data in near real-time, flagging subtle

[45]

physiological changes that might indicate an ADR before a formal diagnosis is made worldpharmatoday.com. This

proactive surveillance can prompt risk mitigation steps sooner, effectively enabling early detection of ADRs.

e Advanced Analytics and Reduced Noise: Al-driven signal detection platforms use more sophisticated pattern recognition
than simple disproportionality. For example, ArisGlobal's LifeSphere Advanced Signals solution leverages automation and
Al to analyze reporting rates, time-to-onset distributions, patient subgroups, etc., achieving a 40-50% reduction in false
positive signals compared to traditional methods pharmaceuticalmanufacturer.media. It also accelerates signal evaluation by
~80% by guiding physicians through the relevant data more efficiently pharmaceuticalmanufacturer.media. Techniques like

predictive modeling can rank signals by their likelihood of being true based on historical data of confirmed signals (471

jopcr.com. Generative modeling and neural networks can recognize non-linear patterns or interactions - for instance, a
signal that a drug causes an ADR only in combination with another medication (drug-drug interaction) or only in a specific
demographic group. Al has indeed been used to enhance detection of drug-drug interactions and risk factors from large

datasets 7! researchgate.net. These methods reduce the “noise” (spurious alerts) and help safety teams focus on the
most credible signals, addressing a known problem of traditional data mining which can overwhelm teams with too many

alerts.

e Social Media & Web Monitoring: A particularly innovative area is Al surveillance of social media, forums, and other
online channels for pharmacovigilance signals. Patients often share experiences on platforms like Twitter, Facebook groups,
health forums, or specialized apps. This “patient voice” contains valuable insight — including ADRs that were not reported to
doctors. Al agents (using NLP and sentiment analysis) can continuously crawl these sources to pick up mentions of drug

side effects in real-time "% iquia.com "9 iqvia.com. For example, IQVIA's Vigilance Detect system scans over 8 million
social/digital records; its Al was able to filter out ~66% of irrelevant or duplicate content, routing only high-relevance

(48] igvia.com. Such filtering is crucial given the volume and informal

potential AE mentions to human review (el igvia.com
nature of social media data (where slang or emojis might indicate an ADR). By incorporating social media, PV is moving
toward real-time pharmacovigilance - rather than waiting for formal reports, signals can surface from what patients are
saying in the moment. World Health Organization (WHO) researchers note that monitoring social and news data streams can
be especially useful for catching early signals in special populations or emerging issues (for instance, detecting discussions

) 149l

about an off-label drug side effect months before it gets reported through clinical channels worldpharmatoday.com

1501 world pharmatoday.com. Regulators have started to acknowledge these sources; for example, EMA’'s GVP now includes
requirements for MAHs to screen medical literature (EMA even runs a centralized medical literature monitoring service) and

encourages monitoring of “digital media” for safety information — tasks practically only feasible with Al assistance.

e Literature Monitoring and Analysis: Beyond spontaneous reports and social media, published scientific literature is a
mandated source for PV. Al agents using NLP significantly improve medical literature monitoring. They can automatically
scan article titles, abstracts, and full-text for mentions of a drug and adverse reaction. For instance, systems use keyword
algorithms combined with NLP to flag case reports in journals or conference proceedings. TransPerfect’s PV Al tool and

others like PubHive employ NLP to identify relevant literature cases and even draft summary entries for them (51

pubhive.com. These tools help companies comply with the requirement to monitor worldwide literature (GVP Module VI
specifies MAHs must review literature for their products regularly). Al can perform this task continuously and in multiple
languages. In fact, Al's language capabilities allow global coverage — a model can be trained to recognize adverse event
statements in English, Spanish, Japanese, etc., enabling companies to monitor local journals and social media globally (18]
igvia.com (52] iqvia.com. The IQVIA example cited earlier uses multi-lingual NLP to interpret social and digital content in
various languages, accounting for country-specific slang and regulatory context (18] iqvia.com. This greatly extends the
reach of PV surveillance.
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e Signal Prioritization and Evaluation: Once a potential signal is identified, it undergoes evaluation by experts (often in a
signal management committee). Al can assist here too. Some tools provide automated signal triage, scoring signals by
factors like reporting trend strength, severity of outcome, and novelty. Others gather additional context: for example, pulling
relevant clinical trial data, mechanistic information, or similar drug comparisons to support an assessment. In the MALADE
research system, when the multi-agent Al found a drug-outcome association, it produced a structured report including

confidence scores and evidence strength (citations from data) (53] themoonlight.io [54] themoonlight.io. This kind of
output can significantly aid human experts in deciding if a signal is “real” and what regulatory action to recommend. By
providing not just a yes/no alert but a detailed Al-generated analysis, these agents act as intelligent decision support. In
fact, a future vision is autonomous signal detection where the Al might even initiate draft signals in regulatory databases
complete with analysis, requiring humans only to validate and finalize. We are already seeing steps: the FDA's Center for
Drug Evaluation and Research (CDER) launched an Emerging Technology Program specifically to explore Al in postmarket

safety, including how Al signals might be reviewed within the regulatory framework (55] fda.gov [56] fda.gov. The program
acknowledges Al's potential to handle increasing case volumes and improve signal detection efficiency, while also noting the

need for human oversight and regulatory clarity as these systems evolve (8] fda.gov (55] fda.gov.

In summary, Al agents are broadening and sharpening pharmacovigilance signal detection. They cast a
wider net (capturing data from electronic health records, social media, etc.) and use sophisticated analytics to
catch meaningful signals earlier and with greater precision than traditional methods. Real-world results are
encouraging: in production use, Al-powered signal systems have accelerated analyses (physicians can assess
signals much faster) and enabled earlier detection of issues, which ultimately contributes to patient safety
pharmaceuticalmanufacturer.media pharmaceuticalmanufacturer.media. For example, a large pharma company
implementing an Al signal tool reported faster signal detection that helped them proactively manage risks,
rather than reacting after an issue became obvious pharmaceuticalmanufacturer.media. As data sources
continue to grow, Al's ability to fuse multi-source data (creating a “full picture” of drug safety) will be
increasingly indispensable for effective surveillance.

Automating Literature and Social Media Monitoring

(This section is partly covered in the above signal detection discussion, but to ensure completeness, we
highlight literature and social media monitoring in their own right.)

Medical Literature Monitoring: Regulatory agencies require that companies monitor widely the scientific
literature for any case reports or safety findings related to their products. Traditionally, this meant manual review
of databases like Embase or Medline for each product, which is onerous given thousands of journals. Al-based
literature monitoring services now relieve much of this burden. For example, the European Medicines Agency
(EMA) operates a centralized service that uses automated searches in literature databases for a list of active
substances and distributes any identified case reports to the relevant companies - this service heavily relies on
keyword algorithms (a simpler Al form). More advanced are commercial tools that incorporate NLP to scan not
just abstracts but full-text articles. They can interpret context to determine if a paper actually reports an
adverse drug reaction or just mentions a side effect in passing. A transnational pharma company might use such
a tool to continuously watch global literature in multiple languages and flag only true case reports that need
processing as ICSRs. Some vendors even integrate with journal publishers or aggregators to get content as it's
published. The result is faster identification of published ADR reports and assurance that none are missed -
crucial for compliance since health authorities audit literature surveillance. By filtering out irrelevant hits (e.g.,
animal studies or unrelated mention of a drug name), these Al tools save pharmacovigilance teams from reading
countless articles. One case study reported that automated literature screening reduced human review volume
by over 80%, yet captured 100% of the relevant safety papers that were later confirmed by manual reviewers

1571 iqvia.com. This demonstrates high sensitivity and specificity in these systems.

Social Media and Patient Forums: As mentioned, mining social media is an emerging pharmacovigilance
approach to glean the "real-world"” patient experience. Al is uniquely suited to this because of the data scale
and unstructured nature. A single popular drug might be mentioned tens of thousands of times a month across
platforms - far too many for any team to manually monitor. Al agents use machine learning classifiers to
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determine if a given post/tweet likely contains an ADR. They look for linguistic patterns like "I started \ [Drug]
and now | have \ [symptom]” and can also analyze sentiment (a sudden surge in negative sentiment about a
drug might indicate a safety issue). Importantly, Al can decode informal language: for example, recognizing that
"my head is killing me after taking DrugX & " implies a severe headache possibly due to DrugX — something a
naive keyword search might miss but an NLP model trained on such expressions can catch °%/ who-umc.org '8!
iqvia.com. There are challenges: distinguishing real ADR reports from general complaints or unrelated chatter is
hard, and privacy concerns must be handled (public posts can be scanned, but patient identity should not be
extracted). Nonetheless, companies and regulators are piloting such monitoring. The UK's MHRA, for instance,
ran a project to evaluate Twitter and Facebook data for Yellow Card (their ADR reporting system) relevance.
Similarly, the FDA's research wing has explored using Al to scan health forums for mentions of adverse events
related to opioids and other drugs as an adjunct to formal reports [°9! raps.org.

In practice, when Al finds a potential ADR post, the PV team may attempt to follow up (if possible) or at least
consider it as hypothesis-generating information. Often, signals from social media need confirmation from other
sources, but they can provide early warnings. A famous example is how patients on forums noticed problems
with a reformulated drug (due to different inactive ingredients) before it became evident in formal reports — Al
could hypothetically catch such chatter and alert manufacturers. From an industry perspective, integrating
social listening into PV provides a more patient-centric view and might even help engage patients (some
companies now provide chatbots or apps for patients to report AEs, essentially adding an Al-assisted channel to
PV).

Overall, Al monitoring of external sources like literature and social platforms extends pharmacovigilance beyond
its traditional reliance on voluntary reports. It helps capture the “long tail” of safety data — those scattered
clues in publications or online conversations that might otherwise be overlooked, thus painting a richer safety
profile for medicinal products.

Al in Regulatory Reporting and Compliance

Pharmacovigilance doesn’t end at detecting and analyzing adverse events; crucially, companies must report
safety findings to regulators in a timely and compliant manner. Al is also improving the efficiency and quality of
regulatory reporting:

o Expedited and Periodic Reports: For serious individual cases, companies must send expedited reports (like the FDA's 15-
day reports or EU's ICSRs via EudraVigilance). Al can automate much of the report compilation — once it has extracted case
information as described earlier, it can populate the electronic report (in the required E2B XML format, for example) and
even perform validation checks against regulatory business rules. This was demonstrated by Genpact’s Al PV solution which
used RPA to generate complete case narratives and submissions that met the compliance criteria, reportedly cutting the

report drafting time from days to a matter of hours (60] prnewswire.com [21] media.genpact.com. Similarly, narrative

generation — writing a succinct but comprehensive story of the case - can be aided by Al summarization algorithms. Some
PV software now offers Al-suggested narrative text based on the extracted data, which the safety specialist can edit rather
than writing from scratch.

e Aggregate Reports: Beyond individual cases, companies must produce aggregate safety reports like Periodic Safety
Update Reports (PSURs/PBRERs) and Annual Benefit-Risk Evaluations. These lengthy documents require compiling data on
all reported AEs over a period, analysis of trends, and literature review summaries. Al tools are emerging to assist in
assembling these reports. For example, natural language generation (NLG) techniques can draft sections of a PSUR (e.g.,
listing new safety signals identified in the period along with data summaries). One vendor reported that using an Al-enabled
platform, they were able to generate periodic report sections in days instead of weeks, automating ~70% of the content

(601 prnewswire.com. Even if human medical writers still review and refine the text, the heavy lifting of pulling

assembly
data and formatting it into narrative or tabular form can be handled by Al. This not only saves time but ensures consistency

(each report uses the same logic and phrasing where appropriate).
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e Compliance Monitoring: Another area is ensuring compliance with reporting rules. Al systems can track that all cases have
been reported within regulatory deadlines, and can automatically escalate any that are nearing due date. They also monitor
for completeness - e.g., if a required follow-up on a case is overdue, an Al agent could send a reminder or even draft a
follow-up query to send to the reporter. Some companies have dashboards powered by Al analytics that predict workload
and compliance risk (for instance, predicting how many cases will arrive and whether staffing is sufficient to process them in
time). Such predictive workload modeling, based on historical data and trends, is a form of Al that helps PV managers stay in
compliance proactively.

e Quality Assurance and Auditing: Al can assist PV quality and regulatory auditors by analyzing case processing logs,
spotting anomalies (like if a case was reopened multiple times, or if certain data fields frequently have errors). It can also
anonymize records for inspections or detect if any report might contain personal identifiable information that needs removal
(important for compliance with data protection laws like GDPR when exchanging safety data).

The ultimate vision is an Al-powered PV system where compliance is built-in — meaning every adverse event is
captured, processed, and reported out with minimal human handoffs, within regulatory timeframes, and with
complete accuracy. We are moving in that direction. As one example, a large pharma reported that after
implementing an Al-based monitoring system, they achieved 100% detection of previously unrecognized
adverse events in an audit, meaning the Al found all the safety issues that manual review had initially missed [©"!
iqvia.com. This demonstrates how Al can bolster compliance by reducing human omission errors. Regulators
themselves are adapting: the FDA's Office of Surveillance and Epidemiology has been piloting Al tools to review
incoming adverse event reports more efficiently on their end as well "°“! raps.org. This includes using NLP to
triage the tens of thousands of reports in FDA's FAERS database and identify those of highest public health

[59]

concern for analyst review raps.org.

In summary, by automating report generation and tracking compliance, Al agents help ensure that no adverse
event “falls through the cracks” and that regulatory obligations are met promptly and accurately. This not
only avoids compliance penalties but, more importantly, gets safety information to regulators and healthcare
providers faster — supporting quicker risk communication to the field when needed.

Real-World Use Cases and Deployments

To illustrate the above applications, we highlight several real-world deployments of Al in pharmacovigilance by
industry and regulators:

e Genpact PVAI and Bayer: Bayer, a global pharmaceutical company, partnered with Genpact to co-innovate Al solutions for
patient safety. Genpact's Pharmacovigilance Artificial Intelligence (PVAI) platform (part of their Cora suite) was one of the

first end-to-end Al PV systems. It integrates OCR, RPA, NLP, and ML to automate case intake and processing (171
media.genpact.com. In pilot implementations, PVAI demonstrated that the majority of adverse event case processing could

be automated, drastically reducing manual effort [21] media.genpact.com. Bayer's collaboration aimed to leverage this for
handling their growing AE caseload with higher efficiency and consistency. Genpact reported that PVAI continuously learns
as more cases flow through, enabling predictive analytics on safety data that were not previously possible in manual

[62]

workflows media.genpact.com. This indicates an evolution from reactive case handling to a more proactive safety

analytics approach.

e Pfizer's Al Pilot for Case Processing: Pfizer undertook a feasibility study (published in Clinical Pharmacology &

Therapeutics, 2019) where they simultaneously tested three commercial Al vendor solutions on the same set of cases (31]

pmc.ncbi.nim.nih.gov [32] pmec.ncbi.nlm.nih.gov. The goal was to see if Al could extract key case information from source
documents and assess case validity compared to human processing. The results confirmed Al's potential: the best vendor's
Al accurately extracted data fields and identified valid cases, and Pfizer moved forward with that vendor into a discovery
phase for broader adoption (31] pmc.ncbi.nim.nih.gov (63] pmc.nchi.nlm.nih.gov. This study is often cited as evidence
that Al has matured enough for real-world PV use, given Pfizer's rigorous evaluation. It's notable that Pfizer approached it as

finding a “suitable vendor” — indicating how many specialized Al firms or PV software companies are now offering Al-
enhanced safety systems.
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e IQVIA Vigilance Detect: IQVIA (a major CRO and data analytics provider) has developed Vigilance Detect, an Al-powered
surveillance platform used by several top pharmaceutical manufacturers. As mentioned earlier, Vigilance Detect ingests
multichannel data: spontaneous reports, call center transcripts, patient support program data, social media, etc. It then uses
AI/NLP to identify potential adverse events across these streams. In 2022, this system processed “millions of pieces of

[64]

unstructured data” for clients igvia.com. The outcomes reported include filtering out 66% of non-valuable data from

19]

social media streams (reducing noise for human reviewers) [ igvia.com, achieving 94% efficiency gains in processing call

[65]

center records (through automated speech-to-text and AE detection) igvia.com, and even catching 100% of previously

undetected AEs in one case (demonstrated by a third-party audit) [66] igvia.com. These metrics show tangible benefits in
real deployments: noise reduction, speed, and completeness. They also highlight Al's versatility — analyzing text, audio, and
free-form digital content under one roof.

e IBM Watson for Drug Safety: IBM Watson Health developed cognitive computing services for pharmacovigilance. One such
application, often cited in literature, is using IBM Watson's Al to analyze large volumes of adverse event data. Watson's
natural language capabilities allow it to read narrative reports and medical texts. It was reported that IBM Watson for Drug

Safety could evaluate millions of adverse event reports and accurately identify possible safety concerns [47] jopcr.com.
Pharmaceutical companies such as Celgene partnered with IBM to use Watson for scanning electronic medical records and

literature for drug safety signals (671

drugdiscoverytrends.com. Watson was also explored for triaging cases and even in
signal detection to some degree. While IBM has since divested parts of Watson Health, the effort was seminal in introducing
the concept of “cognitive computing” to PV, where an Al could reason over heterogeneous clinical data to surface safety
issues. It also spurred discussions on validation — IBM researchers proposed frameworks for validating Al “cognitive

s [68]

services” in PV to ensure they meet quality thresholds similar to manual processe research.ibm.com.

e ArisGlobal LifeSphere Implementations: ArisGlobal is a leading PV software provider (known for the ARISg safety
database used widely). They have incorporated Al in their next-gen platform called LifeSphere. A recent deployment (2025)
involved a large pharmaceutical company adopting LifeSphere Advanced Signals, an Al-driven signal management tool
pharmaceuticalmanufacturer.media pharmaceuticalmanufacturer.media. This represented ArisGlobal's largest volume Al
signal deployment to date. Reported benefits included an 80% faster signal assessment by safety physicians and nearly half
the rate of false positives in signal detection, thanks to fine-grained algorithms pharmaceuticalmanufacturer.media. The
company'’s CIO noted that by leveraging intelligent automation and real-time data, they could detect safety issues earlier
and support more targeted risk management pharmaceuticalmanufacturer.media. ArisGlobal also has Al features in case
intake (LifeSphere MultiVigilance) and is creating an “Automation Hub” to help clients implement PV automation best
practices. The growing client uptake (with multiple big pharmas signing on) signals that Al in PV is moving from pilot to
production.

e Health Authority Initiatives: Regulators themselves are cautiously integrating Al. The FDA's CDER, as described, set up the
Emerging Drug Safety Technology Program (EDSTP) to liaise with industry on Al applications in PV [69] fda.gov [55]

fda.gov. This program not only facilitates discussions but also lets FDA observe how companies validate and use Al, feeding
into potential future guidance. The FDA has also issued a discussion paper in Jan 2025 on using Al to support regulatory
decision-making, including safety surveillance, which aligns with many recommendations from industry and groups like
cioms 70 datamatters.sidley.com. In Europe, EMA published a 2024 Reflection Paper on Al in the medicinal product
lifecycle, which specifically calls out PV and signal management as areas requiring risk assessment, documentation, and
GVP alignment when using Al [39] datamatters.sidley.com. They emphasize that Al systems impacting patient safety
should be considered potentially high-risk, meaning companies must ensure robust oversight and transparency (71
datamatters.sidley.com. We are also seeing collaborations: for instance, Uppsala Monitoring Centre (which runs the WHO
global ADR database, VigiBase) has been researching Al for years (like vigiRank, an algorithm that prioritized signals using
ML). They recently have been working on advanced duplicate detection and even exploring how generative Al might assist
in case handling, while cautioning where it may not be suitable (e.g., due to reproducibility concerns) [14]

uppsalareports.org "®1 uppsalareports.org.

These examples underscore that Al in pharmacovigilance is not just theoretical — it is being actively deployed by
major stakeholders with demonstrable results. Pharma companies are using it to handle increasing data loads
efficiently, tech vendors are integrating Al to add value to their safety platforms, and regulators are observing
and beginning to adapt to these tools. Importantly, all these use cases report improvements in efficiency,
consistency, or early detection - directly addressing the challenges we outlined initially. However, they also
reinforce that Al is typically introduced with careful validation and often in an augmentative role (e.g. human
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experts still involved in oversight or final decision). No regulatory body yet allows a fully “hands-off” Al in PV,
which leads into the next crucial discussion: limitations and governance of Al in drug safety.

Limitations, Ethical Considerations, and Regulatory Hurdles

While Al agents offer powerful advantages in pharmacovigilance, their use comes with limitations and risks that
must be managed. The pharmaceutical and regulatory sectors are appropriately cautious in implementing Al for
drug safety, given that patient lives are at stake. This section discusses the key concerns: data quality and
bias issues, model validation and transparency, ethical considerations, and compliance with evolving
regulations.

Data Quality and Bias: Al models are only as good as the data they learn from. Pharmacovigilance datasets
have inherent issues — spontaneous reports are often incomplete, over-report certain events (media attention
can cause spikes), and under-report others (lack of awareness can cause silent issues). If an Al is trained
naively on this data, it might learn the wrong lessons (for example, assume a drug has no issues in an
unreported area, or conversely, overestimate an issue due to duplicates). There is also bias in reporting
demographics: certain populations may report less frequently (e.g., older patients might not use social media, or
reports from developing regions might be underrepresented). An Al model might then perform poorly for
underrepresented subgroups, raising equity concerns. Regulators and experts stress the need to ensure

2] datamatters.sidley.com. For

representativeness of training data and apply techniques to mitigate bias 7
instance, if an Al is predicting which patients are at risk of an ADR, the training dataset should include diverse
patient profiles; otherwise, the model might only be accurate for the majority and not for minorities. Companies
are beginning to audit their PV Al models for bias — e.g., checking if a signal detection algorithm flags events
equally across age groups and sexes or if it systematically skews. The CIOMS Working Group on Al in PV
recommends rigorous dataset selection and testing to identify biases and then adjusting models or data

2]

(through oversampling, weighting, etc.) to promote non-discrimination'’?! datamatters sidley.com.

Model Validation and Performance Monitoring: In a highly regulated environment, you cannot deploy a “black
box" algorithm without proving it works reliably. PV processes, particularly those impacting regulatory decisions,
require validation. This means before an Al system can be used in production, it must be tested on historical
cases to see if it produces at least equivalent outcomes to human processing. For example, if an Al triages
serious cases, one must verify it catches all cases humans marked serious (high sensitivity) and doesn’t hugely
over-call others (reasonable specificity). IBM researchers proposed using an Acceptable Quality Limit (AQL)
framework for PV Al services — essentially setting quantitative thresholds the Al must meet to be acceptable !
research.ibm.com (98] research.ibm.com. Industry is also adopting continuous performance monitoring once Al is
live: checking metrics like precision/recall on ongoing data, and having humans review a sample of Al-handled
cases to ensure quality is maintained. Model drift is a known issue — over time, as drug use or patient behavior
changes, an Al may become less accurate if not retrained. For instance, an NLP model might perform worse
when people start using new slang for a symptom on social media. Continuous monitoring can detect this drift
(e.g., a drop in the model’s confidence or an increase in manual corrections needed) “% datamatters.sidley.com.
Companies are planning periodic revalidations and retraining as part of the PV system life cycle. Regulators have
hinted that Al models should be managed under quality systems akin to any validated process, including change
control when models are updated.

Transparency and Explainability: A common regulatory refrain is “keep the human in control.” Human safety
experts and regulators need to understand how an Al reached a conclusion, especially if it influences a decision
like a label change or a safety action. However, many Al models (notably deep learning ones) are complex and
not easily interpretable. This raises the need for explainable Al in pharmacovigilance. The EU’s Al Act (adopted
in 2024) actually classifies Al systems in healthcare as high-risk, requiring transparency, traceability, and
human oversight!’" datamatters.sidley.com. In PV context, this means companies should document how their Al
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works (at least at a functional level), what data it uses, and provide explanations for its outputs. For example, if
an Al flags a safety signal, it should provide the supporting evidence (e.g., “Drug X had a 3-fold increase in
reports of liver injury in patients with diabetes, based on 50 cases this quarter vs 10 last quarter”). This
traceability builds trust. Approaches to explainability include using simpler surrogate models to approximate the
Al's decision logic, or providing visualizations of input factors. Some newer PV Al systems incorporate “glass
box" components - e.g., a causal inference model that can show which factors led to classifying a case as
serious (like patient age, specific terms in the narrative). The CIOMS draft guidance specifically urges
documenting model design, expected inputs/outputs, and any human-Al interaction, so that during audits one
can explain how a case was handled %! datamatters.sidley.com 7®/ datamatters.sidley.com. At the same time, it's
acknowledged that even humans often can't fully explain their decision processes (clinical judgment can be
tacit). So the goal is to make Al as transparent as necessary for accountability. One practical compromise is
"human-in-the-loop” oversight: for high-impact decisions, an Al might make a recommendation but a human
must approve, thereby retaining accountability. Different oversight models are discussed, such as human-on-
the-loop (Al works autonomously but humans can intervene or review periodically) vs human-in-the-loop
(every output is reviewed) [*'l datamatters.sidley.com. Companies are mapping these models to specific PV tasks
depending on risk.

Ethical and Privacy Issues: Pharmacovigilance deals with sensitive patient data. Introducing Al, especially
large-scale data aggregation or using external data like social media, raises privacy concerns. Al could
potentially re-identify individuals if not carefully managed (for example, linking data from different sources). The
use of big data and Al must comply with data protection regulations (HIPAA, GDPR, etc.). The CIOMS report
emphasizes strong de-identification, data minimization, and secure handling when using Al on PV datasets [7¢]
datamatters.sidley.com. For social media, only public, consented data should be used, and even then companies
typically do not incorporate personal identifiers into their PV records (they treat it similar to an anonymized
literature case unless the patient explicitly reports it). Another ethical aspect is responsibility: if an Al misses a
safety signal and patients are harmed, where does liability lie — with the company that used the tool, the vendor
who made it, or the regulators who allowed it? Current consensus is that the company (and ultimately the
marketing authorization holder) retains responsibility for patient safety decisions. Therefore, companies must
use Al as an aid, not a replacement for their pharmacovigilance system’'s due diligence. The concept of
algorithmic accountability is emerging — firms should have governance that assigns clear responsibility for Al
outputs. Some are forming interdisciplinary Al governance committees to oversee model development and

deployment in PV 7} datamatters. sidley.com.

Regulatory Uncertainty and Hurdles: The regulatory framework around Al in PV is still catching up. As of
2025, there are no PV-specific regulations on Al, but general provisions apply: e.g., systems must comply with
good pharmacovigilance practice (GVP) requirements, which implies validation and the ability to audit what was
done. Regulators have voiced that using Al does not remove or reduce any PV obligations; if anything, it adds an
obligation to ensure the Al itself is performing correctly. The FDA's January 2025 guidance on Al in drug
regulatory decision-making provides a risk-based approach — essentially saying the rigor of evidence needed for
an Al tool should correspond to the impact of errors from that tool /%' datamatters.sidley.com. For PV, this means
an Al that triages internal workflow (low regulatory impact) might be easier to justify, whereas an Al that
influences labeling or signal detection (high patient risk and regulatory impact) would need thorough
justification and possibly regulatory discussion before reliance /" datamatters.sidley.com. The EU’s Al Act will
also impose requirements in a couple of years (once it fully comes into force): PV-related Al likely falls under
"high-risk Al for medical use"”, meaning companies must implement risk management systems, log data
meticulously, ensure human oversight, and possibly register the Al system with authorities. This is a new frontier
— pharma companies will have to coordinate between their PV departments, IT, and legal compliance to navigate
these rules.

Industry groups (like TransCelerate Biopharma) and standards bodies are working proactively on frameworks
and best practices to satisfy regulators. For example, documentation practices are being standardized: keeping

© 2025 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved.

Al Applications in Pharmacovigilance and Drug Safety

Page 13 of 25


https://datamatters.sidley.com/2025/06/02/artificial-intelligence-in-pharmacovigilance-eight-action-items-for-life-sciences-companies/#:~:text=clinical%20practices%20and%20data%20sources,should%20be%20disclosed%20to%20stakeholders
https://datamatters.sidley.com/2025/06/02/artificial-intelligence-in-pharmacovigilance-eight-action-items-for-life-sciences-companies/#:~:text=how%20to%20document%20performance%20evaluations%2C,under%20the%20applicable%20legal%20structures
https://datamatters.sidley.com/2025/06/02/artificial-intelligence-in-pharmacovigilance-eight-action-items-for-life-sciences-companies/#:~:text=2,use%20cases%20are%20instructive%20for
https://datamatters.sidley.com/2025/06/02/artificial-intelligence-in-pharmacovigilance-eight-action-items-for-life-sciences-companies/#:~:text=5,requires%20that%20AI%20systems%20avoid
https://datamatters.sidley.com/2025/06/02/artificial-intelligence-in-pharmacovigilance-eight-action-items-for-life-sciences-companies/#:~:text=5,requires%20that%20AI%20systems%20avoid
https://datamatters.sidley.com/2025/06/02/artificial-intelligence-in-pharmacovigilance-eight-action-items-for-life-sciences-companies/#:~:text=nondiscrimination%20as%20regulatory%20and%20ethical,actions%2C%20manage%20change%2C%20and%20ensure
https://datamatters.sidley.com/2025/06/02/artificial-intelligence-in-pharmacovigilance-eight-action-items-for-life-sciences-companies/#:~:text=While%20the%20U,Draft%20Report%E2%80%99s%20use%20cases%20and
https://datamatters.sidley.com/2025/06/02/artificial-intelligence-in-pharmacovigilance-eight-action-items-for-life-sciences-companies/#:~:text=The%20EU%20AI%20Act%2C%20adopted,where%20the%20AI%20system%20significantly
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-applications-in-pharmacovigilance-and-drug-safety.pdf
https://intuitionlabs.ai/articles/ai-pharmacovigilance-drug-safety?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-applications-in-pharmacovigilance-and-drug-safety.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-applications-in-pharmacovigilance-and-drug-safety.pdf

E IntuitionLabs  IntuitionLabs - Custom Al Software Development
from the leading Al expert Adrien Laurent

Al Applications in Pharmacovigilance and Drug Safety

model development records, datasets used, validation reports, and change logs, so that during an inspection
the company can show exactly how the Al tool was built and performs 74! qatamatters.sidley.com. Human
oversight models are being explicitly defined in SOPs (Standard Operating Procedures), e.g., “for any Al-
detected signal, a safety review team will validate before regulatory reporting” — this reassures that Al is not
making regulatory decisions in isolation “'! datamatters.sidley.com.

In summary, the successful implementation of Al in pharmacovigilance requires careful attention to
limitations and robust governance. Key strategies include: using high-quality and representative data (and
understanding its limits), thoroughly validating Al models and continuously monitoring their performance,
maintaining transparency and traceability of Al decisions, safeguarding data privacy and addressing bias, and
keeping humans involved at appropriate points to ensure accountability. As one expert put it, the aim is to build
trustworthy Al for PV - systems that stakeholders (industry, regulators, healthcare providers, and patients) can

(78] uppsalareports.org. The

trust to uphold the high standards of drug safety surveillance !'°! uppsalareports.org
efforts of CIOMS, EMA, FDA, and others in crafting guidance will likely shape formal requirements in the near
future, but companies adopting Al today are already aligning with these principles to ensure compliance and

maintain public trust in their pharmacovigilance activities.

Industry Landscape: Companies and Al Platforms in PV

The convergence of pharmaceuticals and Al has spawned a growing industry ecosystem focused on
pharmacovigilance solutions. Here we provide an overview of notable companies, platforms, and tools operating
in this domain, illustrating the landscape of options available to PV organizations:

e Genpact (Cora Pharmacovigilance and PVAI): Genpact, a professional services firm, offers Cora Pharmacovigilance, which

includes the PVAI platform launched in 2017 [79] [62]

end-to-end suite aiming to automate case processing (intake to submission) and provide analytics. It integrates

media.genpact.com media.genpact.com. Genpact’s solution is an

technologies (OCR, RPA, NLP, ML) as described earlier. Genpact has positioned PVAI as a “new paradigm for drug safety,”

claiming it can handle large volume increases without corresponding staff increases, and continuously improve through

learning on data (17] media.genpact.com. They bolstered their offering by acquiring November Research Group (a PV

) (80] media.genpact.com. Genpact has reported that clients piloting PVAI saw substantial portions of
[21]

t

software specialist
cases processed automatically and a transformation of PV operations to be more scalable and cost-efficien

media.genpact.com. Genpact also emphasizes their regulatory domain expertise, noting they have a large life sciences
client base and understand compliance requirements, which appeals to PV departments looking for a pre-validated solution.

e IQVIA (Vigilance Platform): IQVIA's Vigilance Detect is part of a broader Vigilance Platform that the company (formed from
the merger of IMS Health and Quintiles) provides. It can serve pharma companies as well as regulators or healthcare
systems. A key differentiator for IQVIA is their massive data assets (like prescription data, medical claims, etc.) which they
can integrate into the PV analytics for clients. The Vigilance suite not only detects AEs from unconventional sources (social,
call center as noted) but can also incorporate epidemiological context to quantify risk (since IQVIA has denominators like

[64] igvia.com,

how many patients are on the drug). They highlight compliance with 21 CFR Part 11 in their processes
meaning the platform handles electronic records in a compliant way. IQVIA also provides the option to fully outsource PV
operations with their technology, so smaller companies without internal PV infrastructure can leverage cutting-edge Al

without building it themselves.

e [BM (Watson and Cognitive Computing Services): IBM’s involvement in PV Al has been through Watson Health (which was
sold off in parts in 2022, but the technology lives on). Watson for Drug Safety and related projects showed the viability of

cognitive computing in PV. IBM also published methodologies for identifying and validating cognitive services in PV (73]

research.ibm.com 68!

research.ibm.com, which have influenced industry best practices. While IBM Watson is no longer a
standalone PV product, its legacy continues via partners. For instance, some PV software vendors have integrated IBM's
NLP APIs or knowledge graph tools into their systems to power cognitive features. Additionally, Watson's brand raised

awareness in the industry — making pharmacovigilance teams more receptive to Al assistance.
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e Oracle (Argus Safety with Al Extensions): Oracle's Argus Safety is one of the most widely used safety databases globally.
Oracle has been exploring Al add-ons to Argus, knowing that clients want automation. While Argus itself is a transactional
system, Oracle has introduced features like auto-narrative generation and intelligent case intake via their “Argus Insight”
and related modules. They also have the Oracle Safety One Intake, which can use Al to read intake forms and create cases.
Oracle has the advantage of a large installed base, so even incremental Al features can immediately benefit many
companies. Oracle also collaborates with partners (for example, some RPA companies) to offer automation around Argus. In
the future, Oracle's cloud-based safety platform could potentially embed more Al for signal detection, given Oracle's
investments in data science.

e ArisGlobal (LifeSphere): As covered, ArisGlobal has put automation and Al at the core of their LifeSphere Safety platform.
LifeSphere MultiVigilance is their case management system that now includes "production-ready automation” per the

[81]

company'’s claims arisglobal.com. This includes Al for case intake, coding, duplicate check, quality rule enforcement,

and even follow-up management (e.g., automatically generating queries for missing info) (82] arisglobal.com. LifeSphere
Advanced Signals uses Al for signal detection and has seen real adoption, as evidenced by the April 2025 announcement
pharmaceuticalmanufacturer.media pharmaceuticalmanufacturer.media. ArisGlobal's approach is often "out-of-the-box"
solutions that still allow customization. They also provide a knowledge hub to educate the industry on automation in PV
arisglobal.jp, positioning themselves as thought leaders. Their recent success in large deployments indicates that
LifeSphere is a strong competitor in PV Al.

e Medidata and Dassault Systémes: Medidata (now part of Dassault Systémes) is known for clinical trial data management
but has started leveraging Al in broader clinical data and likely will extend to safety. They have an Al-enabled clinical data
reconciliation that identifies discrepancies (including adverse events between clinical and safety databases) [83]

medidata.com. Also, with real-world data becoming important, Medidata's capabilities in integrating trial and RWD may

contribute to safety signal detection across development and post-market. While not a dedicated PV system provider,

Medidata’'s platform could feed into PV analyses (and indeed, some pharma companies analyze clinical trial safety data and

spontaneous reports together for a holistic view).
e Specialized Al Startups and Tools: There are also smaller companies and startups focusing on niches:

e Babylon Health had done work on Al chatbots which could integrate adverse event questioning for patient-reported
outcomes.

e Pharmacovigilance Analytics sites (like the cited pharmacovigilanceanalytics.com or pharmafocus sites) often mention

tools like VigiLanz (used in hospital settings with NLP to detect AEs in EHRs) [4©! insights.daffodilsw.com, or Trifacta for

[84]

data cleaning in PV datasets insights.daffodilsw.com.

e PubHive and Literatum - tools focused on literature monitoring using Al (for example, automating the gathering of case
reports from literature).

e DataFoundry.ai and other consultancies - offering Al solutions and strategy for PV (some Medium articles by individuals

[85]

like Thirumalai Parthasarathy medium.com suggest independent experts demonstrating how to build PV agent systems,

indicating even outside big companies, there's innovation).

e Cognizant and Accenture - large system integrators that have PV automation practices. They may not have proprietary
software like Genpact or Aris, but they implement and manage Al PV solutions for pharma clients.

e TransCelerate’s Intelligent PV Initiative — a collaboration among pharma companies to develop shared solutions (like
common data models for Al, or non-competitive tools to improve efficiency).

e UPMC (Uppsala) — not a vendor, but worth noting UMC's tools: they've developed methods like vigiRank (which uses logistic
regression with multiple features to prioritize signals in VigiBase), vigiVector (word embeddings for drugs and events to find

novel patterns) (86] who-umec.org, and are researching future Al methods in global PV.

The pharmacovigilance Al landscape can thus be seen as a mix of: established PV software vendors
augmenting their platforms with Al (ArisGlobal, Oracle), specialized solution providers often originating from
BPO or IT services (Genpact, IQVIA, Cognizant), and tech giants or startups bringing new technologies (IBM's
legacy, various NLP/ML startups). This is good for innovation, as competition drives better tools.
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One trend in the landscape is platform consolidation: vendors aim to provide an integrated PV suite where case
management, signal management, literature monitoring, etc., are all under one platform with Al augmenting
each part. This avoids the need for a company to patch together separate Al tools. For instance, ArisGlobal's
LifeSphere and Oracle's Safety One Platform are moving in this direction.

Another notable aspect is partnerships between pharma companies and Al firms to co-develop tools. Bayer-
Genpact is one example (871 prnewswire.com; another is GSK's reported investments in Al for PV (GSK has
internally developed some Al for case processing and partnered with tech companies for data analytics). Such
partnerships allow tailoring Al to specific organization needs and often lead to breakthroughs that get shared at
conferences or publications, further advancing the field.

Finally, regulators and academia are part of the landscape. The WHO Programme, CIOMS WG, and academic
groups (often publishing in pharmacoepidemiology journals) provide validation and guidance that inform how
these companies build their products to ensure they meet scientific and regulatory rigor.

For professionals in the industry, staying informed about these players and tools is valuable: it enables
benchmarking one’s own PV capabilities and understanding where the field is headed. Many companies are in
the process of evaluating or switching to Al-enabled PV systems, and the decision often involves piloting
multiple vendors' tools (as Pfizer did) to see which integrates best and delivers the promised performance.

Future Trends and Outlook

Looking ahead, the integration of Al agents in pharmacovigilance is expected to deepen, bringing the field into a
new era of proactive, real-time safety surveillance and smarter decision support. Below are key future trends
and what they could mean for drug safety:

Real-Time Pharmacovigilance: The traditional PV model is largely reactive — waiting for reports to trickle in,
performing periodic analyses (e.g., quarterly signal detection, annual safety reports). Future pharmacovigilance
will be increasingly real-time or near-real-time. With Al monitoring live data streams (from electronic health
records updates, prescription fills, patient wearable devices, social media, etc.), signals can emerge and be
acted upon much faster %! worldpharmatoday.com “®) worldpharmatoday.com. For instance, imagine an Al that
continuously analyzes hospital EMR data: if an unusual pattern of acute kidney injury pops up in patients on
Drug Y this week, the system could alert PV and medical affairs teams immediately, rather than the issue being
discovered months later by manual review. Real-time PV will also be facilitated by the Internet of Things (loT) in
healthcare — devices that report patient vitals, smart pill bottles that report medication use, etc., all feeding
safety-relevant data. Al is needed to sift the signal from the noise in such high-frequency, high-volume data.
We're already seeing prototypes: the Medium multi-agent example used Google's generative Al to scan
various data sources continuously for signals (9! medium.com " medium.com. As these technologies mature, we
might see regulatory expectations shift from periodic reporting to continuous reporting or continuous benefit-
risk assessments. One challenge will be avoiding false alarms with so much data; hence, advanced Al that can
discern clinically meaningful patterns will be crucial. Real-time PV also implies faster intervention - the goal is to
catch safety problems early enough to prevent harm (for example, an Al might detect a serious ADR trend after

100 cases instead of 1000 cases, prompting earlier warnings to healthcare professionals).

Multi-Modal Data Fusion: Future PV will not silo data types but rather fuse multiple modalities to get a
comprehensive view of patient safety. Multi-modal Al refers to models that can handle and integrate different
types of data — text, numerical data, images, perhaps even genetic information. In drug safety, consider an
immune-oncology therapy: relevant safety data might include text (clinician notes about immune reactions), lab
results (numeric values for liver enzymes), and pathology images (biopsy slides showing inflammation). A multi-
modal Al could conceivably take all these inputs to detect a safety signal like an immune-mediated side effect
earlier than looking at any single source. Already, in other domains of medicine, multi-modal Al has shown better
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predictive power by combining, say, imaging with clinical data [°°! nature.com. In PV, an example could be
combining spontaneous reports with omics data: if genetic or proteomic markers of toxicity are available, Al
might predict which drugs are likely to cause issues in certain patients. Another modality is audio — call center
recordings where patients report symptoms could be analyzed directly by Al (transcribed and combined with
sentiment tone analysis). Dataminr and similar companies are even exploring fusing news, social, and sensor
data to detect health events in real-time [°') dataminr.com; applied to PV, an Al could correlate an increase in
social media chatter about a drug with a timeline of when a batch was released, possibly pinpointing a product
quality issue. While it's early for full multi-modal fusion in PV, the trajectory is that safety evaluations will
leverage all available data streams in concert, giving a more robust signal detection (reducing blind spots that
exist when looking at one source in isolation).

Advanced Causal Inference and Predictive Safety: Future Al will move beyond correlation to more direct
causal analysis. One of the holy grails in pharmacovigilance is establishing causality: is the drug actually
causing the event or are we observing coincidental associations? Advanced Al, combined with methods from
fields like causal inference (e.g., probabilistic graphical models, do-calculus, and others), may help simulate or
infer causation from observational data. For example, Al might analyze vast patient datasets to emulate a control
group and better estimate background event rates, thereby strengthening the causality assessment for a drug-
event pair. There is research into Al that can emulate propensity score matching or other epidemiological
techniques at scale to improve signal specificity. Also, predictive safety will be a theme: using Al to predict the
likelihood of ADRs before they occur. This could be at a population level (predicting a safety issue for a drug
based on its chemical structure and known class effects using deep learning models trained on historical drug
safety outcomes) or at an individual level (identifying patients at high risk for a serious ADR before prescribing,
based on their profile). An example of the latter: Al using genetic and clinical data to flag that Patient X is at high
risk of a serious skin reaction from Drug Y, enabling the physician to monitor closely or choose an alternative [92]
worldpharmatoday.com. Already, we know of specific pharmacogenomic risks (like HLA gene variants
predisposing to certain drug hypersensitivities); Al could extend this by discovering new risk markers from big
data.

Autonomous PV and Decision Support: As confidence in Al grows and if regulatory frameworks permit, we
may see autonomous pharmacovigilance systems that handle routine safety monitoring with minimal human
intervention, alerting humans only for novel or critical issues. For instance, an autonomous agent might handle
all aggregate data crunching each month, automatically write a safety summary, and only if a threshold is
crossed (like a safety signal is detected) would it require human sign-off. Elements of this are already in place
(automated signal detection runs, etc.), but the autonomy will increase as reliability is proven. Moreover, Al-
driven decision support systems will assist PV scientists and even prescribing physicians. Consider a future
where a PV Al system is connected to electronic prescribing: if a doctor tries to prescribe a med that has a
recent safety alert for a patient similar to theirs, the system might pop up a decision support alert (“This patient
may be at risk of XYZ adverse event recently identified with this drug; consider baseline liver tests or an
alternative if appropriate.”). This blurs the line between pharmacovigilance and clinical decision support -
effectively closing the loop from detecting a risk to acting on it in practice in real-time. Multi-agent Al systems
might also simulate interventions: e.g., modeling the impact of a risk minimization measure (like "what if we
contraindicate Drug X in patients with Condition Y, how many adverse events could be avoided?"). These kinds
of simulations can help regulators and companies plan effective risk mitigation strategies.

Integration of Generative Al (Large Language Models): The recent explosion of large language models
(LLMs) like GPT-4 (2023) and beyond is likely to impact PV in various ways. LLMs can be used to summarize
large volumes of text (like hundreds of case narratives or scientific reports) very quickly, which could help PV
analysts review information that otherwise would take weeks. They can also be used in quality control — for
instance, an LLM could read an ICSR and highlight any inconsistencies or missing info in a conversational way
("The patient age is not stated” or "Multiple drugs are mentioned; which is suspect?”). However, as noted,
generative Al must be used carefully due to issues like potential fabrication of text (“hallucinations”) and
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difficulties in reproducibility ['°! uppsalareports.org. We can expect future PV tools to include GPT-powered
assistants that help write documents or answer safety queries by pulling from the literature and internal data
(with retrieval augmentation for factual grounding, as done in the MALADE system %! themoonlight.io 1?7
themoonlight.io). Over time, such assistants might evolve into a kind of PV copilot for safety specialists,

accelerating their analysis and ensuring no critical info is overlooked.

Global Collaboration and Data Sharing: Future PV will also see more data sharing consortia and Al models
that operate on pooled data. Projects like the WHQ's VigiBase already centralize global ADR data, and Al could
leverage this to benefit all member countries (especially those with smaller data pools on their own). We might
see cloud-based Al services where regulators from multiple regions jointly train an Al to detect signals that
require global action. This raises governance challenges but the benefit is catching problems that only become
visible at a global scale (for example, a rare ADR might need millions of patient exposures to detect — no single
country might have that volume, but globally it appears).

Regulatory Evolution: In terms of regulations, by 2030 we can anticipate clearer guidelines or even
requirements on the use of Al in PV. The EU Al Act could require that any Al used in PV be registered and
certified for quality. Regulators might require audit trails of how Al contributed to any safety decision (for
instance, if a company proposes a label change due to an Al-detected signal, the evidence path must be clear).
On the positive side, regulators might also start using Al more extensively themselves, which could make
regulatory reviews faster. If an Al can review an NDA/BLA submission’s safety sections or scan all the comments
in a public database for patterns, it could enhance regulatory vigilance.

Human Roles and Skills: It's worth noting the human element - as Al takes over mechanical tasks, the role of
human PV professionals will shift more to oversight, interpretation, and complex judgment calls. Future PV
experts will need data science literacy to understand and manage Al outputs. We may see new roles like "PV
Data Scientist” or “Safety Al Steward” within organizations. Training programs and guidelines (like those by ISoP
or DIA) are likely to incorporate Al competencies.

In conclusion, the future points to a PV ecosystem that is more predictive, preventive, and patient-tailored,
with Al agents working behind the scenes to ensure drug safety issues are identified and addressed faster than
ever before. We envision a scenario where adverse drug reactions are caught in near real-time, risk is
continuously assessed with cutting-edge analytics, and patients benefit from safer therapies and personalized
risk management. Achieving this will require ongoing collaboration between industry, regulators, and technology
experts to harness Al responsibly. The trend is clear: pharmacovigilance is evolving from a labor-intensive,
retrospective practice into a high-tech, proactive discipline — and Al agents are at the heart of this
transformation, driving us closer to the ideal of “zero preventable harm” from medicines.
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IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs leads the US
market in custom Al software development and pharma implementations with proven results across public
biotech and pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies including Scilex Holding Company
(SCLX) and leading CROs across North America.

Regulatory Excellence: Only US Al consultancy with comprehensive FDA, EMA, and 21 CFR Part 11 compliance
expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based Al expert with 20+ years in software
development, multiple successful exits, and patent holder. Recognized as one of the top Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs, chatbots, and
ERP systems with advanced analytics and regulatory compliance capabilities.

Private Al Infrastructure: Secure air-gapped Al deployments, on-premise LLM hosting, and private cloud Al
infrastructure for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data conversion,
automated document analysis, and intelligent data extraction from clinical and regulatory documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and custom field
force applications with advanced analytics and reporting capabilities.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl sales assistants, and
automated customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory management
solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and real-time
pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring, and custom
data visualization solutions for pharmaceutical insights.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and
implementation guidance for pharmaceutical organizations adopting Al technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only. We make no
representations or warranties of any kind, express or implied, about the completeness, accuracy, reliability, suitability, or
availability of the information contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or its representatives
be liable for any loss or damage including without limitation, indirect or consequential loss or damage, or any loss or
damage whatsoever arising from the use of information presented in this document.

This document may contain content generated with the assistance of artificial intelligence technologies. Al-generated
content may contain errors, omissions, or inaccuracies. Readers are advised to independently verify any critical information
before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are the property of
their respective owners. All company, product, and service names used in this document are for identification purposes
only. Use of these names, logos, trademarks, and brands does not imply endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in pharmaceutical and
biotech companies. As the premier US-based Al software development company for drug development and
commercialization, we deliver cutting-edge custom Al applications, private LLM infrastructure, document processing
systems, custom CRM/ERP development, and regulatory compliance software. Founded in 2023 by Adrien Laurent, a top Al
expert and multiple-exit founder with 20 years of software development experience and patent holder, based in the San
Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your business needs,
please consult with appropriate qualified professionals.

© 2025 IntuitionLabs.ai. All rights reserved.

© 2025 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved.

Al Applications in Pharmacovigilance and Drug Safety

Page 25 of 25


https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-applications-in-pharmacovigilance-and-drug-safety.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-applications-in-pharmacovigilance-and-drug-safety.pdf
https://www.linkedin.com/in/adrienlaurent/
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-applications-in-pharmacovigilance-and-drug-safety.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-applications-in-pharmacovigilance-and-drug-safety.pdf
https://intuitionlabs.ai/articles/ai-pharmacovigilance-drug-safety?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-applications-in-pharmacovigilance-and-drug-safety.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-applications-in-pharmacovigilance-and-drug-safety.pdf

