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Abstract  

 

Pharmacovigilance is an important aspect of clinical research that focusses on detecting, assessing, analysing, 

and preventing adverse drug reactions (ADRs) throughout the drug's lifecycle. The name is derived from the 

Greek word "pharmakon" (medication) and the Latin "vigilare" (to watch). Spontaneous reporting of ADRs is 

critical for early safety data gathering since clinical trials frequently exclude different groups and may not 

completely account for genetic or environmental factors that influence drug reactions. Historical occurrences, 

such as the thalidomide catastrophe in the 1960s, highlighted the importance of rigorous drug safety monitoring, 

prompting global regulatory improvements. In India, the National Pharmacovigilance Program was formed in 

2005 to promote the reporting of adverse drug reactions and to include healthcare professionals in safety 

monitoring. Despite operational issues, the initiative is looking for to serve as a global standard for drug 

monitoring. Pharmacovigilance aims to find unrecognized ADRs, monitor safety on a regular basis, and provide 

vital information on drug interactions. Pharmacovigilance is critical for recognising and managing drug-related 

hazards, and it necessitates coordination among a wide range of stakeholders, including healthcare professionals, 

regulatory authorities, and the pharmaceutical industry. Effective pharmacovigilance is critical for the safe use 

of medicines, ensuring that the benefits outweigh any hazards.The future of pharmacovigilance depends in 

improving mechanisms for detecting adverse drug reactions and data collection approaches. Active surveillance 

and patient participation in reporting are critical in identifying risk variables linked with ADRs. An effective 

pharmacovigilance system will benefit healthcare professionals, regulatory agencies, and consumers by 

increasing transparency and drug safety, ultimately boosting public health. As advances in data analysis and 

visualisation emerge, the area of pharmacovigilance is poised to make great progress, enhancing the overall 

safety of medicinal interventions. 
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Introduction 

 

Pharmacovigilance is an essential and vital component of clinical research [1]. Clinical trial safety and post-

marketing pharmacovigilance are both crucial throughout the product's lifecycle. Drug surveillance is "defined 

as the pharmacological science relating to the detection, assessment, understanding and prevention of adverse 

effects, particularly long term and short term adverse effects of medicines"[2]. The word "pharmacovigilance" 

has two roots: Pharmakon (Greek for 'drug') and vigilare (Latin for 'to keep watch')[3]. 

The spontaneous reporting of adverse medication reactions and undesirable events is a critical approach to 

acquiring safety data for early detection. It is widely understood that a medicine must go through several steps 

of testing to determine its safety and efficacy before it can be commercialised. However, clinical trials have 

several restrictions, including strict inclusion and exclusion criteria that limit their use to a very select group of 

patients; special population groups such as children, pregnant women, and mature individuals are not studied 

during the trials; and other factors causing drug reactions, such as genetic factors, environmental factors, and 

drug-drug interactions, may not have been studied during the clinical trials [4]. 

To preserve public health safety, it's crucial to understand new and unusual types of adverse drug reactions 

(ADRs), as some cannot be avoided. This includes ADRs of new medicinal products. Pharmacovigilance is a 

continuing process that monitors medication safety and disseminates new information and understanding 

regarding ADRs. Drug regulators rely on this information to make informed decisions concerning marketed 

drugs [5]. A drug is considered safe if the benefits outweigh the related risks. To assess the whole safety profile 

of a treatment or therapy, persistent and continuous monitoring in a broad population is required, which is 

attainable through Pharmacovigilance (PV). PV is concerned with the comprehensive investigation of drug-

related side effects and other issues [6]. 

 

Historical background 

 

The safety of drugs was not a major concern in their early history. The thalidomide catastrophe in the 1960s 

prompted drug regulators and healthcare experts to create measures to ensure medication safety [7,8]. In 1893, 

The Lancet published the first report of a chloroform-related death, marking a significant milestone in medication 

safety [7]. Drug safety has since become a global problem, with several countries launching various programs 

to protect public health. The US Federal Food and Drug Administration (US FDA) Act was first passed in 1906, 

but it was updated to restrict misbranding of substances and misleading advertising claims following the deaths 

related with sulphanilamide elixir [7]. The usage of diethylene glycol as a solvent for sulfanilamide elixir resulted 

in 107 deaths. There were drastic changes in the drug safety issues after the worldwide thalidomide catastrophe, 

which was initially reported by an Australian physician, William McBride, in 1961[7]. He observed thalidomide-

associated "seal limbs" in the newborn, which was utilised pregnancy. This medicine had not been thoroughly 

tested for teratogenic effects, but comparable deformities were later observed in the rabbit and (at high doses) in 

the rat. In West Germany, 4000 people were affected. The incident increased global awareness about drug safety, 

as efficacy was only one measure used to assess drug effectiveness. In 1962, the US FDA legislation was changed 

to require mandatory premarketing submission of both efficacy and safety data immediately following the 

tragedy [7]. The UK Medicines Act was enacted in 1968, while safety monitoring through the "yellow card 

system" was introduced in 1964[7]. Drug safety issues were globalised, strengthened, and systematised after the 

formation of the World Health Organisation (WHO) Programme for International Drug Monitoring in 

1968[9,10]. The International Drug Monitoring program is coordinated by the Uppsala Monitoring Centre 

(UMC), which is located in Uppsala, Sweden [10]. 

India joined the World Health Organization's (WHO) Adverse Drug Reaction Monitoring Programme, which is 

situated in Uppsala, Sweden. This initiative was unsuccessful, thus the WHO-sponsored and World Bank-funded 

National Pharmacovigilance Program for India became active on January 1, 2005 (Garlapati and Nagandla 2015) 

[11]. The National Pharmacovigilance was responsible for managing the National Pharmacovigilance Programs, 

which got underway in January 2005. Advisory Committee based under the Central Drugs Standard Control 

Organisation (CDSCO) in New Delhi.  

Two zonal centres, the South-West zonal centre (located in the Department of Clinical Pharmacology, Seth GS 

Medical College and KEM Hospital, Mumbai) and the North-East zonal centre (located in the Department of 

Pharmacology, AIIMS, New Delhi), were to collect information from across the country and send it to the 
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Committee as well as the Uppsala monitoring centre in Sweden. Three regional centres would report to the 

Mumbai centre, two to the New Delhi one. Each regional centre would receive reports from many outlying 

centres[12].The program has three broad aims (Preda, 2013)[12]. 

 

 The short-term goal is to promote a reporting culture.  

 The intermediate goal is to involve a large number of healthcare professionals in the information 

distribution process. 

 The long-term goal is for the program to serve as a global benchmark for drug monitoring. 

 

Aim of pharmacovigilance 

 

The primary goals of pharmacovigilance have been outlined for human drugs (Stephens, 2000) [13], and these 

can be easily adapted for veterinary pharmaceuticals: 

 

1. Detection and measurement of previously unknown adverse medication responses.  

2. Continuous monitoring of a product's safety in each species for which it is approved, to ensure that the risks 

and benefits remain acceptable. This should include expanding monitoring to new indications and species.  

3.Comparing the adverse reaction profile to that of other products in the same therapeutic class, both within and 

between species. 

4.Additional examination of a medicine or product's toxicological, pharmacological, or microbiological qualities 

in order to determine, where possible, the causes driving adverse drug responses.   

5. Provide adequate information about adverse drug reactions and drug-drug interactions to veterinarians and 

others involved in animal therapy, such as farmers and other animal owners [13]. 

6.Pharmacovigilance monitors any adverse effects of medications.  

7. Encourage good public communication, pharmacovigilance knowledge, education, and clinical training.  

8.Help to assess the benefit, harm, effectiveness, and risk of medicines, promoting their safe, rational, and more 

effective (including cost-effective) use [14]. 

 

Role of pharmacovigilance 

 

Pharmacovigilance is widely recognised as playing an important role in the early detection of drug-related risks. 

All drugs are tested on a tiny sample of the population before being approved for post-marketing surveillance. 

Pharmacovigilance plays multiple roles, including identifying, quantifying, and documenting drug-related 

problems, reducing the risk of drug-related problems in healthcare systems, and improving understanding of the 

factors and mechanisms that cause drug-related injuries[15].To effectively fulfil pharmacovigilance roles, 

stakeholders with decision-making power, such as politicians, healthcare administrators, drug regulatory 

authorities, pharmaceutical companies, healthcare professionals, academic institutions, media representatives, 

and health insurance companies, must collaborate[16]. 

 

Importance of pharmacovigilance 

 

New medicines marketed without long-term safety trials may not be therapeutically safe or effective, and may 

cause injury or even death. Previously in India, drug safety evaluations were centred on long-term use. However, 

this approach proved erroneous and failed to claim 100% safety [17]. Given this reality, numerous Indian 

organisations or research funding bodies began investing in individual drug research and the development of 

fresh products. Once a product is produced, fresh information is generated, which may be favourable or negative, 

and has an impact on the product's risk-benefit profile. To protect the public health, it is necessary to conduct a 

thorough analysis or assessment of freshly generated information using a PV system.Drug side effects can cause 

morbidity or mortality, and studying them is critical to minimising risks and maximising benefits. Due to recent 

high-profile drug withdrawals, pharmaceutical companies and regulatory authorities are placing a strong 

emphasis on drug safety in the market, sometimes known as PV [18]. 
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Scope of pharmacovigilance 

 

PV is a rapidly growing field that includes chemical, botanical, and biological therapies, as well as medicinal 

devices [19,20].To successfully communicate undesirable effects and toxicity associated with a medicine, it's 

important to target an audience with the necessary understanding (Allabi and Nwokirke, 2014) [21].This is the 

role of pharmacovigilance (PV), which has already been achieved, but more work is needed to fully integrate the 

discipline into clinical practice and public policy. To meet the PV responsibilities for its marketed medicines as 

per regulations, a pharmaceutical company in India must primarily conduct operations like as the collection and 

expedited reporting of major unexpected adverse drug reactions (ADRs) [22].Information regarding the 

questionable product is gathered from healthcare providers and patients in order to discover and prevent any 

linked issues.As a result, PV deals with drug side effects, polypharmacy, paradoxical reactions, and serious 

adverse events. It also addresses immunisation failure, irrational use, ineffectiveness, drug interactions, 

poisoning, overdose, abuse, prescription errors, and drug misuse [23]. 

 

Pharmacovigilance program in India 

 

In India, consideration for ADR surveillance emerged rather late, as the government previously had no idea of 

medication surveillance. Even though PV is still in its infancy, it is not new in India. It wasn't until 1986 that a 

few physicians, mostly from academic institutions, urged for more attention to the potential side effects of 

prescription drugs and sensible prescribing of medications. This resulted in the development of the first ADR 

monitoring program, which included 12 regional centres covering 50 million people each [24]. In 1997, India 

participated in WHO's adverse drug reaction monitoring program held in Uppsala, Sweden [25].  

The majority of the three ADR monitoring centers—two WHO special centers at Mumbai (KEM Hospital) as 

well as Aligarh (JLN Hospital, Aligarh) and a National Pharmacovigilance Center housed in the Dept. of 

Pharmacology at All India Institute of Medical Sciences ( AIIMS) in New Delhi—are based in teaching hospitals.  

These centres were to report ADRs to India's drug regulatory authority. The primary function of these centres 

was to monitor ADRs to pharmaceuticals marketed in India. However, they were ineffective since prescribers 

were never informed about the need to report ADRs or the functions of these monitoring centres, and the 

government did not provide adequate money. This endeavour was unsuccessful, thus on January 1, 2005, the 

WHO-sponsored and World Bank-funded National Pharmacovigilance Program (NPVP) for India was 

established [26]. The National Pharmacovigilance Advisory Committee, situated at the Central Drugs Standard 

Control Organisation, was to manage the NPVP, which was founded in January 2005 [27].The program had three 

broad objectives. Instilling a reporting culture was the short-term objective; including a significant number of 

health care experts in information dissemination was the intermediate goal; and the program's long-term 

objective was to serve as a baseline for global drug monitoring. Regretfully, the program didn't work either [28].  

 

Methods Utilized in the pharmacovigilance 

 

Pharmacovigilance efforts are broadly classified into three categories: regulatory, industrial, and academic. 

Regulatory Pharmacovigilance aims to ensure that pharmaceuticals have a positive benefit-harm profile for the 

public. In this context, certain issues concerning regulatory post-marketing surveillance will be explored, 

followed by a description of the methods utilised to discover new ADRs, as well as a discussion of the benefits 

and drawbacks of each method [29]. 

 Dangaumou's French Method [30] 

 Kramer et al. technique [31] 

 Naranjo et al. technique (the Naranjo scale) [32] 

 Balanced assessment technique [33] 

 Ciba-Geigy Method [34] 

 Loupi et al's technique [35] 

 Roussel Uclaf's casualty evaluation approach [36] 

 Australian Method [37] 
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Adverse Drug Reactions (ADRs) 

An adverse drug (ADR) is defined as AN fortuitous and hazardous to a health product that causes at the doses 

occasionally or tested for the diagnosis, impediment, or treatment of a disease or the alteration of AN organic 

function [38,39,40]. However, it is difficult to determine the actuating agent associated with adverse drug 

reactions (ADRs) encountered because they contain many substances [41]. When deciding whether or not to 

utilise a specific drug in a given patient, the magnitude of the risk must be considered with the magnitude of the 

projected medical speciality advantages [42]. Adverse drug reactions (ADRs) are characterised in two  

● Foreseeable (Type-A) Reaction 

● Unpredictable Reaction (Type-B) 

 

Predictable (Type A) Reaction: These square measure supported pharmacologic aspects of the medicine, such 

as increased but quantifiable response to the drug, which encapsulate aspect effects, Gyanogenic effects, and the 

consequences of drug withdrawal [41,44]. 

 

Unpredictable (Type-B) Reactions: These are based on the patient's unique characteristics rather than the 

drug's known effects, such as allergic reactions and specialities. These are less common, non-dose-related, 

dangerous, and may require medication withdrawal. An inventory of suspected and acknowledged medicine-

related side effects [41,43,44]. The recognised drug and its harmful effects are shown in the table no.1 [45].  

 

Table 1: Known Drug and its adverse effects 

 

Drug Adverse Drug Reactions (ADRs) 

Thalidomide Aspirin/ Indomethacin 

Methotraxate Multiple defects, Foetal death 

Androgen Virilization, limb, esophageal, cardiac defects 

Progestins Virilization of female foetus 

Stilboestrol Vaginal carcinoma in teenage female offspring 

Tetracyclines Discolored or deformed teeth, retarded bone growth 

Warfarin nose, eye and hand defects, growth retardation 

Phenytoin Various malformations 

Lithium Foetal goiter, cardiac and other abnormalities 

Aspirin/ Indomethacin Premature closer of ductus arteriosus 

 

 

Clinical Trial 

 

A clinical trial is an analysis research that tries a replacement medical treatment or a replacement method of 

maltreatment in conjunction with an existing therapy to determine if it will be more effective in stopping and 

screening for disease diagnosis or treatment [46]. A wide range of doses of the study drug are administered to 

Associate in Nursing patients or an in-vitro substrate in order to get preliminary efficacy, toxicity, and 

pharmacokinetic data [47]. Before beginning clinical trials on a medicine, pharmaceutical companies do 

extensive preclinical investigations [48]. Global pharmaceutical companies have discovered India as a desirable 
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destination for clinical trials because India's clinical research space and opportunity are particularly appealing 

[49]. India provides several advantages for clinical trials, including: 

• A high level of adherence to international guidelines such as the International Conference on Harmonisation 

(ICH)/ WHO Good Clinical Practice (ICH-GCP) and US Food and Drug Administration regulations.  

• The availability of highly qualified English-speaking research workers, including physicians.  

• Ongoing government support and cooperation.  

• Lower cost than the west [50].  

• An increase in the prevalence of ailments that affect both developed and developing countries. 

• Availability of enough infrastructure.  

• Changes to patent laws since January 2005 [51]. Indian-born contract research organisations (CROs) have 

benefits over newer entrants in the industry, including better grasp of the Indian scenario, competitive pricing, 

and knowledge of investigator sites. India's existing favourable regulatory framework and regulations with 

worldwide standards, increased knowledge of good clinical practice guidelines, and their adoption by clinicians 

are some of the primary causes driving the expansion of clinical research in India [52,53]. Figure 1. displays the 

distribution of clinical trials by therapeutic area, as well as the availability of a diverse patient population 

throughout India's key therapeutic sectors [54]. 

 
 

Figure 1. Clinical studies for specific therapeutic areas are being outsourced to India. 

 

Future Prospect 

 

As future opportunities become better and PV systems able to identifying new ADRs and enforcing regulatory 

actions will be essential to protect public health. There has been little emphasis on generating information that 

can help a healthcare provider or a patient make a decision. Gathering and communicating this information is an 

essential purpose of PV. Information on the safety of drug active surveillance is required. When developing new 

approaches for active post marketing surveillance, keep in mind the importance of gathering comprehensive and 

accurate data on each Serious reported occurrence. Spontaneous reporting is a useful technique in signal 

generation, but the comparatively low number of reports collected for a specific association makes it less useful 

in identifying patient features and risk factors. PV techniques must also be able to identify patients who are at 

risk of experiencing an adverse drug reaction (ADR). As a source of information, the PV approach is congruent 

with the increased patient involvement in drug safety (Flower, 2013) [55]. 

The PV could help identify individual risk factors for the incidence of specific ADRs. In the future, PV must 

focus on patients as a source of information in addition to more traditional groups, such as healthcare 

professionals. At the moment, the DCGI should work fast to improve PV in order to incorporate Good 

Pharmacovigilance Practice (GPP) into processes and procedures, thereby ensuring regulatory compliance and 

improving clinical trial safety and post-marketing surveillance. A well functioning PV system is required if 

medicines are to be used safely. It will benefit healthcare providers, regulatory bodies, pharmaceutical 
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businesses, and consumers. It enables pharmaceutical companies to monitor their drugs for potential risks. Post-

marketing PV is now a difficult and time-consuming procedure, not only for the sector but also for regulatory 

agencies (Ghewari, 2014) [56]. GlaxoSmithKline has recently developed a strong new approach to PV by 

combining classic, case-based PV methodologies with disproportionality and data visualisation tools. These 

technologies exist within a system structure that allows for in-stream review, safety issue monitoring, and 

knowledge management [57]. This very unique technology and methods will contribute to the advancement of 

PV by increasing efficiency and providing new analytical capabilities. Pharmaceutical companies may use a 

similar approach to quickly detect and analyse ADRs. Transparency and communication would improve 

consumer reporting, which are significant steps towards increasing consumer participation in PV (Kalaiselvan, 

2014) [58]. 

 

Conclusion 

 

Pharmacovigilance is critical for assuring drug safety throughout a medication's lifecycle, from clinical trials 

to post-marketing surveillance. Its goal is to discover, evaluate, and prevent adverse drug reactions (ADRs), 

particularly those that were not identified during pre-marketing trials. Historical occurrences, such as the 

thalidomide disaster, illustrate the importance of effective monitoring systems and regulatory frameworks to 

protect public health. Despite advances, obstacles persist, particularly in developing a culture of reporting and 

incorporating patient data into safety assessments. The future of pharmacovigilance depends in enhancing active 

surveillance systems, boosting stakeholder communication, and harnessing emerging technology to better 

monitor drug safety. A well-functioning pharmacovigilance system is critical for reducing risks and maximizing 

the benefits of drugs, resulting in more informed healthcare decisions and safer patients. 
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