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ABSTRACT 

This review explores the transformative potential of artificial intelligence (AI) in pharmacovigilance 

(PV), the field of ensuring medication safety. AI promises to significantly improve risk management, 

adverse drug event (ADE) detection, and signal identification. The ever-increasing volume of data from 

individual case safety reports (ICSRs) necessitates new approaches. Traditional methods struggle to 

keep pace, highlighting the critical need for AI-powered solutions. 

AI has the potential to revolutionise the daily work of PV professionals and accelerate career 

advancement. It can enhance both qualitative and quantitative aspects of PV, leading to more effective 

drug safety practices. By enabling advanced medical strategies like personalized treatment, AI can 

optimize the risk-benefit balance for patients. Additionally, AI can significantly improve signal 

evaluation, validation, and prioritization within PV. 

However, challenges remain. Legal restrictions, ethical considerations, and data quality issues require 

careful attention. Despite these hurdles, the future of PV is undoubtedly intertwined with AI. As AI 

integration progresses, we can expect substantial improvements in patient safety and pharmaceutical 

development. 

Keywords: Drug safety, Cognitive service, Pharmacology, Pharmacovigilance, Artificial 

Intelligence 

INTRODUCTION:  

The Latin word "vigilare," which means 

"keep watch," and the Greek word 

"pharmakon," which means "drug," are the 

sources of the English phrase 
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"pharmacovigilance." The World Health 

Organisation (WHO) established the 

pharmacovigilance (PV) system in 1961 to 

monitor drugs worldwide, in response to the 

thalidomide catastrophe. PV refers to the 

techniques and studies used in the 

identification, assessment, comprehension, 

and mitigation of pharmaceutical side 

effects as well as any other potential drug-

related problems. Processing the massive 

amounts of data that PV collects every day 

is a difficult task on a global scale. Herb 

vigilance, hemovigilance, materiovigilance, 

blood products, medical devices, 

conventional and alternative 

pharmaceuticals, and other topics are now 

being covered by the research effort [1].  

Pharmacovigilance involves the study and 

assessment of adverse events, as well as the 

prevention, detection, collection, and 

evaluation of drug-related issues.90% of 

adverse occurrences (AEs) go unreported, 

despite the possibility of an annual increase 

in the number of individual case safety 

reports.  As a result, technology must be 

needed to endure adverse conditions.  

Artificial intelligence makes difficult 

situations easier to make decisions in. The 

purpose of cognitive services is to assess the 

decision-making abilities of PV users. 

Applying AI is indeed a promising strategy 

for overcoming adverse events by analyzing 

unreported data. Another effective approach 

is to leverage social media platforms to 

disseminate health information and raise 

awareness about drug-related issues. These 

strategies can play a significant role in 

advancing pharmacovigilance efforts.  

Electronic health records (EHRs) serve as a 

representation of patient narrative 

information, enabling authorized entities to 

recognize and improve patient care and 

outcomes. By reducing human labour 

associated with transcription and data entry, 

artificial intelligence (AI) can improve 

patient health by enabling a greater 

emphasis on the scientific and medical 

examination of adverse events (AEs) [2]. 

HISTORY OF PHARMACOVIGILANCE:  

169 years ago, a 15-year-old girl named 

Hannah Greener passed away, which 

marked the beginning of 

pharmacovigilance. On the contrary, the 

1961 Thalidomide incident marked a 

significant change in the pharmacovigilance 

procedure, with the reporting of adverse 

drug reactions becoming a crucial aspect of 

drug safety monitoring. Reactions becoming 

time-sensitive, spontaneous, and systematic. 

It was essential to consistently monitor the 

pharmaceuticals being sold to safeguard the 

health and safety of the public. The medical 

community is required to report any 

blatantly obvious adverse pharmacological 

reaction that is identified through signals. 

Furthermore, signal detection has emerged 

as the main area of concentration for 
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pharmacovigilance, based on documented 

occurrences [3]. 

PHARMACOVIGILANCE GOALS:  

Pharmacovigilance aims to safeguard 

against harm resulting from unfavourable 

human Rapidly educating patients, 

healthcare providers, and the general public 

about the safety of medical products aims to 

enhance responses to the use of medicinal 

products, both within and beyond the scope 

of their marketing authorizations and 

throughout their life cycles [4]. 

pharmacovigilance aims to promote the safe 

and effective use of medicinal goods. As 

such, pharmacovigilance is an endeavour 

that advances patient safety and upholds 

public health [5].  

ADVERSE EVENTS:  

Adverse events are any physical side effects 

a patient may have from a medication or 

possible pharmacological molecule. A 

significant adverse event is a side effect that 

endangers the patient's life and may cause 

hospitalisation, impairment, irreversible 

damage, or, in the worst cases, patient death. 

Clinical research investigators must record 

adverse occurrences, even if they are purely 

hypothetical. The technique of detecting 

adverse effects that extend a medication's 

therapeutic window is known as 

pharmacovigilance. Put another way, 

weighing the benefits and drawbacks of a 

certain course of treatment for a particular 

illness [6, 7].  

ROLE OF ARTFICIAL INTELLEGANCE 

IN PHARMACOVIGILANCE: 

The ability of a digital machine to perform 

tasks that require human intelligence is 

known as artificial intelligence (AI). AI 

involves utilizing learning technologies to 

enable machines to solve future problems by 

leveraging previously collected data. a fast-

evolving technology, has enormous 

potential for pharmacovigilance. As 

artificial intelligence advances, it will 

become increasingly crucial for monitoring 

drug safety and spotting negative 

occurrences. AI in pharmacovigilance offers 

a number of benefits, including enhanced 

clinical trial prioritisation, precise dosage 

recommendations, and quicker adverse 

event identification. The use of artificial 

intelligence in pharmacovigilance, which 

involves monitoring the safety of medicines, 

is expanding. Machine learning algorithms 

trained on extensive real-world trial datasets 

play a crucial role in enhancing 

pharmacovigilance [8]. 
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Figure 1: Role of AI in Pharmacovigilance 
 
 

 
 

Figure 2: The benefits of applying artificial intelligence techniques in pharmacovigilance 

 

The use of artificial intelligence (AI) in 

medication development and life cycle 

management, including pharmacovigilance 

(PV), has garnered significant attention. 

According to the US Food and Drug 

Administration, pharmacovigilance (PV) 

encompasses "all scientific and data 

collection activities related to the detection, 

evaluation and understanding of adverse 

events." This broad definition by the FDA 

includes various scientific research 

methodologies, registries, clinical 

pharmacology studies, individual case 
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safety reports (ICSRs), and other related 

activities [11].  

Management of individual case safety 

reports (ICSRs) and the requirements of 

pharmacovigilance: 

The FDA has mandated that pharmaceutical 

companies implement an ICSR. ICSRs are 

shared with important parties, The text 

below highlights the involvement of 

regulatory agencies and pharmaceutical 

companies to guarantee public safety. A PV 

specialist is necessary to evaluate the case's 

legitimacy before the ICSR process may 

commence. Four conditions must be 

satisfied for the ICSR to be deemed genuine 

[12].  

1. A distinct provider  

2. Patient identification 

3. Possible drug use 

 4. Expected negative outcome 

After gathering these data, the PV specialist 

creates an ICSR that complies with FDA 

guidelines. To complete this task, it is 

important to gather adverse event (AE) cases 

systematically, thoroughly research and 

understand each case, input the AEs into a 

database, use accepted medical terminology 

to code the AEs, and categorize them into 

groups such as expected versus unexpected, 

serious versus non-serious, and related 

versus unrelated [13].  

The primary source of inefficiency in 

pharmacovigilance is the creation and 

management of individual case safety 

reports (ICSRs) to ensure regulatory 

compliance. There is concern that the 

substantial increase in adverse events (AEs) 

reported annually may make the 

development of ICSRs as a means of 

conducting pharmacovigilance assessments 

obsolete [14]. 

The increasing rate of ICSRs has been 

shown in the figure below. 

 
Figure 3: Individual case safety reports received by the FDA's adverse event system provide important information 

about potential drug or medical device-related adverse events 
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ROLE OF DRUG SAFETY 

PROFESSIONALS IN AI:  

Experts in drug safety must be capable of 

systemic thinking, communication, 

analytical evaluation, and leadership [15]. 

Drug safety professionals need to have 

undergone extensive soft skill training. 

Retraining and updating algorithms provide 

the biggest hurdles for drug safety 

specialists [15, 16]. 

ROLE OF AI IN 21st CENTURY: 

Drawing from empirical data, PV must 

devise tailored strategies, with AI 

contributing to the resolution of numerous 

other severe and potentially lethal illnesses 

in addition to cancer. In the realm of big data 

outcomes, patient-level data from individual 

consumers may not always match validated 

data since artificial intelligence (AI) is a 

source that electronically provides valuable 

healthcare information. Post-marketing 

surveillance of biosimilars needs to 

incorporate pharmacovigilance (PV) steps 

to stay current with the advancements of the 

twenty-first century. By utilizing AI in PV 

for the first time, a new epidemiological 

concept is being developed to distinguish 

between "generic" and "biosimilar. “By 

creating pertinent safety and efficacy 

evidence, AI is already in use in many 

healthcare settings to manage drugs in 

electronic health records and treatment 

regimens. In genomics and genetics, AI has 

the most influence on the identification of 

patterns, mutations, and linkage diseases.  

However, in order to be actionable, our 

knowledge must demonstrate the analytical 

process in order to draw a conclusion, but 

this is limited because of access to private 

data [17]. 

The importance of AI for assessing drug 

toxicity and safety cannot be overstated: 

AI for Safer Drugs: Why it Matters 

Traditional methods struggle to keep up 

with the rapid increase in new drugs and 

adverse event reports. AI offers a powerful 

solution: 

Machine learning helps predict drug toxicity 

before they reach patients. 

Natural language processing analyses vast 

amounts of medical data to identify safety 

risks. 

AI tools like TargeTox and PrOCTOR speed 

up toxicity prediction. 

By using AI, pharmacovigilance (PV) can 

ensure safer drugs reach patients faster [18].  

AI goes beyond basic prediction with 

different techniques for various stages: 

Pre-clinical: Simple models like logistic 

regression analyze data to understand a 

drug's mechanism and potential toxicity. 

Following the release of a drug, complex 

models such as CNNs and RNNs are utilized 

to analyze extensive real-world data to 

identify safety risks during the post-

marketing phase. 
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Structured data: Easily analyzed data like 

medication codes and diagnoses help predict 

adverse drug reactions (ADRs) [19]. 

Novel techniques in AIPV: Since not all 

adverse events were identified during 

clinical trials, AEs were evaluated by PV 

professionals.  AIPV supports the gathering 

and evaluation of both quantitative and 

qualitative data using machine learning 

algorithms.  AI utilized in PV significantly 

impacted the biological world and the 

Industrial Revolution. Drug-related adverse 

events (AEs) are documented in ICSR 

patients, and all medication-related data is 

gathered and compiled by PV professionals.  

DL can sum together the information to 

produce logical output [20]. The Global 

Drug Safety and Risk Management 

(GDSRM) programme at Celgene was 

established to leverage innovative ML 

algorithms in pharmacovigilance (PV). 

Electronic Medical Records (EMR), with 

their digital signature and encryption 

capabilities, serve as a valuable source of 

information for automating critical thinking 

processes based on action-oriented 

concepts. AI is utilized in PV to analyze 

historical data and detect Adverse Events 

(AE), to minimize risks [21][22]. 

The eight types of autonomous intelligence 

that form an individual include verbal-

linguistic, visual-spatial, mathematical-

logical, kinaesthetic physical, and 

interpersonal, as described by psychologist 

Gardner. Computer science commonly 

encompasses artificial intelligence (AI), 

which encompasses DL and ML. The three 

categories of machine learning are 

supervised, unsupervised, and 

reinforcement learning. An example of 

machine learning is seen in grey literature 

[23][24].        

Table 1: Contrasting Characteristics of Machine Learning (ML) and Non-Machine Learning Models 
ML (Machine learning) Non-ML (Statistical analyses, models) 

Divide the data into segments for categorization, 
prediction, testing, and signification. 

Analyze the dataset by indicating interference, 
calculating p-values, and interpreting variable 

relationships. 
Design for external hyperparameters before training, 

rather than using guessed data. 
When a parametric distribution occurs in a Bayesian 

model, the model parameter is calculated directly. 
Organise large data with millions of parameters. Utilize a limited number of parameters to organize small 

to medium-sized datasets. 
Display the automated function. Represent the manual feature. 

There are numerous ways to optimise performance, 
including running time and hyperparametric tuning. 

Performance improves with larger sample sizes. 

 

APPLICATION OF AI:  

AI has the potential to reduce mortality by 

identifying diseases at an early stage by 

analyzing patients' electronic records. 

However, the risk of cyber-attacks causing 

serious health issues, such as hacking 

cardiac stimulators, underscores the 

importance of establishing regulatory 

frameworks to ensure the safe and reliable 

implementation of AI in healthcare [25]. 
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ADVANTAGES OF AIPV: 

● Utilization of GPS (Gamma Poison 

Shrinkage) for detecting spontaneous 

reporting signals. 

● The information component can be used 

for signal detection purposes.  

● Collection of data for cognitive services 

from various sources such as healthcare 

professionals, dentists, physicians, 

patients, literature reviews, and social 

media.  

● Implementation of the spontaneous 

reporting system (SRS) for the rapid 

electronic detection of data items that are 

challenging to identify through manual 

research [26]. 

CHALLENGES OF AI IN 

PHARMACOVIGILANCE: 

The application of artificial intelligence (AI) 

in pharmacovigilance is still in its early 

stages, presenting several challenges. One of 

the most significant obstacles is the need for 

structured and selected data to effectively 

train the algorithms in identifying potential 

pharmaceutical safety issues. Additionally, 

the use of AI in pharmacovigilance raises 

privacy concerns, as there is a risk that data 

may be utilized for unrelated purposes 

without the knowledge or consent of the 

individuals involved [27]. 

Barriers in automation in 

pharmacovigilance  

1) Trust Factor: Life sciences 

companies are interested in AI and 

machine learning, but they are 

concerned that automation would 

not give the same results as 

traditional case processing methods. 

2)  Uncertainty: Because they are 

unable to fully comprehend the 

potential that automated PV 

reporting systems could bring to 

their operations, many health 

sciences businesses struggle to 

define demanding standards for their 

own developers and to carefully 

evaluate vendors and platforms in 

the market [28]. 

3) Lack of industry expertise: Despite 

nearly adapting an existing platform 

for such applications, 

pharmaceutical companies may 

choose to hire technology experts 

rather than industry experts, only to 

find out later that these partners are 

ignorant of the complex rules and 

regulations governing international 

pharmacovigilance practises. 

4) The extent to which undeveloped 

and developing nations employ 

technology: In certain countries, 

utilising current technologies may be 

challenging due to a lack of 

accessibility, dependability, 

sufficient handling knowledge, and 

adoption of technical usage [29].  
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Opportunities for Artificial Intelligence 

in pharmacovigilance 

Artificial intelligence (AI) has a significant 

impact on pharmacovigilance. In the realm 

of drug safety, AI can enhance the quality of 

data collected from drug research, leading to 

improved decision-making. Advances in 

image identification and natural language 

processing have enabled this progress. As 

big data analytics and cloud-based 

pharmacovigilance platforms advance, 

larger datasets can be studied with greater 

sophistication.  

CONCLUSION: 

Artificial intelligence can be used to treat a 

variety of illness states and facilitates the 

processing and analysis of vast volumes of 

data.  The use of automation and machine 

learning models can streamline 

pharmacovigilance procedures, providing a 

more effective way to analyze safety-related 

data. However, further research is necessary 

to determine the impact of these 

improvements on the quality of safety 

evaluations. Given its importance in 

predicting side effects and adverse drug 

reactions, its use is anticipated to rise 

shortly. 

Now, AI techniques will be useful for 

finding and initiating a hidden relationship 

for accurate PV ICSR processing. AI 

awareness is still growing in PV. This 

awareness might be impacted by IT 

businesses working with pharmaceutical 

companies, which would help both 

pharmaceutical and medical device 

companies by improving regulatory 

compliance and obtaining cost savings, 

among other benefits. Data entry and case 

intake still require manual labour, even with 

the availability of IT systems that automate 

ADR reporting and case processing these 

days. AI can automate every step of the 

process, from receiving the case to 

reporting. 

These processes will reduce expenses and 

improve quality and accuracy. Raising 

knowledge about artificial intelligence (AI) 

in PV is crucial, as the majority of people 

were ignorant of it until 2017. A few AI web 

applications are accessible to the general 

public, such "VigiAccess" for ADR data. 

Using AI techniques to automate data entry 

for PvPI could reduce the amount of effort 

required across the entire process, from 

receiving cases to reporting. These 

processes will reduce expenses and improve 

quality and accuracy. Global standardisation 

of the automatic statistics allows UMC 

Sweden to monitor the data collected by 

different PV centres. 

The application of AI techniques may make 

medication safety protocols more 

complicated. In relation to PV, more study 

in the field of AI is required. While AI, 

database, and tool research is still in its early 

stages, it has the potential to significantly 

transform solar technology. 
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