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Abstract 

Adverse drug reaction (ADR) is an unfavorable event with a causal connection to the medication. It is 

an undesirable event occurred by a pharmacological substance. They are a major cause of Mortality 

all over, they are classified into augmented, chronic, bizarre, Delayed based on the severity of the 

damage they caused The primary causes of adverse drug reactions (ADRs) are drug overdose, drug–

drug interactions, genetic variations, and individual characteristics such as age, sex, and the presence 

of disease. Pharmacovigilance plays a key role in determination and prevention of ADRs. ADR 

monitoring and reporting is crucial because of the increasing number of ADR cases in our country. 

Timely reporting of ADR to regulatory authorities is important for drug monitoring, patient safety, and 

to identify the therapeutic range of medicines. In this review authors have covered different aspects of 

ADRs. 
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INTRODUCTION 

The following definitions are used in this article for clarity due to the variety of definitions found in 

world literature. “The word ‘adverse effect’ embraces all undesirable outcomes (including test findings 

suggesting harm without any clear clinical symptoms/signs); it removes the danger of misclassification, 

makes no assumptions about mechanism, and invokes no ambiguity” [1]. An undesirable outcome that 

has been linked to a drug, its usage, or its misuse is referred to as a “adverse drug effect” (ADE) [1]. 

 

A patient’s clinical reaction to a medication is known as a “adverse drug reaction” (ADR). “An 

substantially damaging or unpleasant reaction, arising from an intervention associated to the use of a 

medicinal product, which predicts hazard from future administration and necessitates prevention or 

specialized therapy, or change of the drug regimen, or withdrawal of the product” is the definition given 

here [2, 3]. Although considerable morbidity and occasional mortality are caused by adverse medication 

responses and bad effects, there is little focus on how to diagnose and treat adverse drug effects in an 

individual to prevent or lessen catastrophic harm. 

 

A precise diagnosis is necessary for effective patient care. The body can react pathophysiologically 

to medications and other illness attacks in a 

restricted number of ways. This implies that 

negative consequences frequently pass for other 

illnesses. In some more uncommon cases, adverse 

drug reactions may be more frequently linked to 

exposure to drugs or chemicals than to other 

potential causes (such agranulocytosis or Stevens–

Johnson syndrome), which partly simplifies the 

diagnostic process. When alternative causative 

probabilities are more likely than a drug and when 

it may be challenging to determine whether an 

individual has actually been exposed to a certain 

drug, at what dose, and when, it is considerably 

more difficult to make a diagnosis [4]. 
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Adverse drug effects that the astute clinician must consider include therapeutic mistake, unanticipated 
failure of effect (perhaps due to a subpar or counterfeit product), drug misuse, accidental or suicidal 
self-administration, and homicidal drug use. There is growing evidence that we have overlooked the 
negative consequences associated with drug usage. They require a diagnosis for both the negative 
effects and the reasons behind them. To help identify strategies to stop harm in the future, we must look 
at the systemic sources of negative impacts in each unique case [5]. 
 

Approximately 70% of adverse drug reactions that result in hospital admissions are avoidable side 
effects of treatment, which are essentially medical blunders. Medical errors can be caused by a variety 
of factors, from blatant carelessness to blunders made by diligent medical personnel who are 
overworked, under pressure, or preoccupied. Tracing back to the ultimate causative variables is the only 
way to properly examine the complex ultimate causes. This is a lengthy procedure, but it may be crucial 
for identifying system faults that can be fixed and preventing future issues [6, 7]. Improved working 
hours to prevent fatigue and stress or double-checking prescription interpretation before dispensing to 
prevent errors due to misread handwriting are two simple examples of such a strategy [2]. 
 

Since the research is time-consuming and the underlying cause or causes of side effects may be 
complex, it does not play a significant role in clinical evaluation. However, when a pharmaceutical error 
is likely, the clinical personnel overseeing a patient is typically in the greatest position to at least initiate 
an assessment of the circumstances surrounding a major adverse impact. The reasons for systemic issues 
in the provision of healthcare, among other things, will be the subject of the subsequent study. 8,9 
Instead of placing the blame on specific people, it is crucial to comprehend such systematic errors to 
identify strategies to prevent them. 
 
Types of Adverse Drug Reactions 

Drug reactions can be divided into a few categories based on how they happen and what they do. The 
common adverse drug reactions are Type A and Type B reactions. Type A reactions are predictable. 
Depending on the dose of the drug. Type B reactions are unusual. Do not depend on the dose of the 
drug [7, 8]. 
 

Both Type A and Type B reactions are influenced by genetics. This means that some people are more 
likely to have drug reactions because of their genes. For example, genetic testing can help prevent drug 
reactions when people take certain drugs like thiopurines and warfarin. 
 

Adverse drug reactions can also be categorized by what they do to the body. They can affect how 
drugs are absorbed how they work and how they interact with drugs. Understanding the kinds of adverse 
drug reactions is important for keeping people safe when they take drugs. 
 
    With computers and algorithms to help identify and categorize adverse drug reactions we still need 
experts to study them and make sure we understand what is happening. Many things can contribute to 
drug reactions, including genetics, how drugs are broken down in the body and how they interact with 
other drugs [9, 10]. 
 

Some common drugs that can cause drug reactions are narcotics, diuretics, and anticoagulants. These 
are drugs that people take every day and they can still cause problems. The idea that new or poorly 
tested drugs can cause serious problems is not true. 
 

What is also interesting is that some drug combinations can increase the risk of drug reactions. This 
is because some drugs do not work together. To make drugs safer we need to understand what causes 
drug reactions. This includes things like genetics how drugs interact with each other and how they are 
broken down in the body. 
 

Adverse drug reactions can be serious and even life-threatening. They can cause problems with the 

system, stomach, skin and other parts of the body. Sometimes people must stay in the hospital for a 

time because of adverse drug reactions. 
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Signs and symptoms of drug reactions can be different for different people. Some common symptoms 
include changes to the system and stomach problems. Skin problems are also common. In some cases, 
adverse drug reactions can be fatal. 

 
SIGNS OF DRUG ALLERGY 

• Skin that is red, flaky, itching or swollen. 

• A red flat spot on your skin with tiny pimples. 

• Bumps, on the skin that look like bees. 

• Peeling skin. 

• Vision problems. 

• Itching. 

• Eye watering. 

• Skin rash. 

• Hives. 

• Runny nose. 

• Swelling of the skin. 
 

Anaphylaxis is a sign of a medication allergy. It can be fatal if not treated away. Some severe 
symptoms include: 

• Trouble swallowing. 

• Trouble breathing. 

• Feeling dizzy or lightheaded. 

• Low blood pressure. 

• Fast heart rate. 

• Feeling anxious or confused. 
 

We need to be careful when taking drugs and watch for signs of drug reactions. This includes 
understanding what causes them and how to prevent them. By doing this we can make drugs safer. Help 
people stay healthy, exceptional AUROC score of 0.917. It embeds items, such as medicines, ADRs, 
and proteins, using the Node2Vec algorithm. An ensemble model that combines decision trees, random 
forests, support vector machines, and adaptive boosting is another successful strategy; on benchmark 
datasets, it obtained an F measure of 89%. Successful use of deep learning techniques has also been 
documented; one study found that 14 models that predicted for different ADRs had an average 
validation precision of 89.4%. Furthermore, even before they are formally published, web search log 
analysis has demonstrated promise for early ADR detection. Interestingly, 65.8% of ADR-positive 
admissions have been found by automated laboratory data analysis employing automatic laboratory 
signals (ALS), which may increase the probability of identification of undiscovered ADRs in clinical 
settings. To sum up, AI solutions for ADR detection cover a broad spectrum of methods, including data 
mining, deep neural networks, and machine learning algorithms. 
 
WHY MONITOR ADVERSE DRUG REACTIONS IN INDIA 

It is seen that medicine which works well for patients may not work the same way for people from 
different backgrounds. This is because the genes of patients play a role in how they respond to 
medicines. Genes can affect how the body processes medicines. This can change how well the medicine 
works or how safe it is. As a result, people may have different reactions to the same medicine, which 
can make it hard to develop new medicines. For example, a medicine called pioglitazone is not allowed 
in some countries because it may increase the risk of bladder cancer. It is still available in India, where 
bladder cancer is less common. So even if a medicine is approved in one country it is crucial to test it 
on populations and monitor its safety closely. 

 

Pharmacovigilance Program in India 

The All India Institute of Medical Sciences in New Delhi was chosen to lead the Pharmacovigilance 

Program of India in 2010. The goal of this program is to keep people in India safe by making sure the 
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benefits of medicines outweigh the risks. In Delhi, in 2024, a training program was organized to teach 

people about pharmacovigilance and patient safety. 
 
Aims of Pharmacovigilance Program in India  

• To train people to develop skills in monitoring medicine safety. 

• To build capacity in medicine safety. 

• The program wants to improve safety and welfare in India by monitoring drug safety and reducing 
risks associated with medicines. 

• The Indian government started this program on July 14, 2010, to protect health. 

• The India Pharmacopoeia Commission also works to make sure that the benefits of using medicines 
are greater, than the risks. 

• To make people aware and understand the importance of reporting Adverse Events and Adverse 
Drug Reactions. 

• To encourage research in Pharmacovigilance. 
 
Methods to Monitor Drug Safety  

Pharmacovigilance Methods are used to monitor drug safety. There are ways to do this. 
 

One way is called Passive Surveillance. This is when people report problems with drugs on their own. 
This can be done by doctors, hospitals or patients. The reports go from areas to state, then to the country 
and finally to the world. 
 

Another way is called Active Surveillance. This is when we carefully watch people who are taking 
drugs to see if they have any problems. 
 

We use this method to learn more about the problems that can happen with drugs how often they 
happen. What causes them? However, this method can be difficult to use because it needs a lot of 
resources. So, we only use it for drugs and in certain places. 
 

Active surveillance can also be done in the community like when we watch a group of people who 
are taking a drug. We also do studies to learn more about drug safety. These studies can be done to see 
if a certain problem is caused by a drug. We can do these studies by looking at what happened to people 
in the past or by watching what happened to people in the future. 
 

ENVIRONMENTAL PHARMACOVIGILANCE 
An Indian scientist suggested that we need to keep an eye on the effects of medicines on plants and 
animals after people or animals take them. This is different from keeping an eye on the effects of 
medicines on people and animals. When we take medicines, our bodies get rid of them. They can end 
up in the environment. If we do a job of checking the risks of medicines before we start testing them on 
people, we can reduce the harm they can cause to the environment. 
 

At first this field of study was called Pharmacoenvironmentology. Now it is also known as 
EcoPharmacovigilance, PharmEcovigilance and PharmaEcostewarship. 
 
The Journal of Pharmacovigilance and Drug Safety wrote about Pharmacovigilance in India. They said 
that different animals can react differently to the same medicine. Within the same species it can be hard 
to understand how different amounts of a drug affect different animals. 
 

This is because animals of ages and genders can react differently to the same drug. This makes it 
challenging to keep animals safe when we give them medicine. There is also something called 
Environmental Pharmacovigilance. This is when we watch to see if drugs hurt the environment. We do 
this because when we take medicine our bodies get rid of the drugs and they can go into the air, water 
and soil. If we are careful and check the drugs before we use them, we can reduce the harm they can 
cause to the environment. This is an area of study that is important for keeping our planet safe. 
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CHALLENGES WITH PHARMACOVIGILANCE IN INDIA 
The Journal of Pharmacovigilance and Drug Safety wrote about these challenges. They said that 

different animals can react differently to the same medicine. Within the same species it can be hard to 
understand how different amounts of a drug affect different animals. This is because animals of ages 
and genders can react differently to the same drug. This makes it challenging to keep animals safe when 
we give them medicine. It is also a challenge for human Pharmacovigilance [8, 11]. 
 

The problem with Pharmacovigilance and Post-Marketing Surveillance in India is that many bad 
reactions to medicines are not reported. This happens because doctors and other medical workers do 
not know enough about medicines and there are not people trained to keep an eye on the bad effects of 
medicines. Also, many people in India do not know much about Pharmacovigilance. Other challenges 
include equipment, a long time between when rules are made and when they are put into action and not 
many checks to make sure medicines are safe. Sometimes doctors do not even realize that a patients 
Problems are caused by a reaction to a medicine and this can be very serious. Patients may also not tell 
their doctors about all the medicines they are taking including those from types of medicine. 
 

The cost of reactions to medicines is very high. In India new medicines are often sold without being 
tested for safety and this can lead to more people having bad reactions. In the past companies, in India 
just looked at how people reacted to medicines over a time to see if they were safe. It is also hard to 
keep an eye on the effects of traditional medicines because each type of traditional medicine is different 
and uses different methods [6, 7]. 
 
Multiple Evidence Fusion 

Multiple evidence fusion is a good way to predict bad reactions to drugs. This method can handle 
both new drugs. It works by combining lots of information about drugs and bad reactions. This includes 
information about how drugs connected to bad reactions. Multiple evidence fusion is better than 
methods that only use one or a few types of information. It is very good at finding bad reactions. For 
example, people have used information on the internet to find reactions. They looked at what people 
were searching for online. Used that information to find patterns. This can help us find reactions before 
they happen [8, 11]. 
 

Some other methods are also very good at finding reactions. One method uses a combination of 
techniques like decision trees and random forests. This method is very good at finding reactions with 
an accuracy of 89%. So, we are getting better at using computers to find reactions. We are using lots of 
information and methods to do this. Multiple evidence fusion is a way to do this, but other methods are 
also useful. These methods can help us find reactions early which can keep patients safe and reduce 
medical costs. 
 
MANAGEMENT OF ADR 

Reactions to drugs are a big problem worldwide. We need to be good at managing them to keep 
patients safe. Pharmacists play a role in tracking and reporting bad reactions. Lots of bad reactions are 
not reported. In fact, up to 98% of reactions may not be reported. 
 

This is a problem because we need to know about reactions to keep patients safe. Different countries 
have ways of reporting bad reactions. For example, in Saudi Arabia not many pharmacists report 
reactions. In Australia pharmacists are very good, at reporting bad reactions. 
 

We need to find ways to get more people to report reactions. One way to do this is to make it easier 
for people to report them. We can also use computers to help us track reactions. Some hospitals have 
used education and reminders to get more people to report reactions. 

 

In the end we need to work to get better at reporting and managing bad reactions. This includes 

pharmacists, doctors and other healthcare professionals. We all need to be aware of the importance of 

reporting reactions and work together to keep patients safe [10, 12]. 
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CONCLUSION 

Numerous clinical and demographic characteristics have a substantial impact on the incidence of 

adverse drug reactions (ADRs); middle-aged adults, women, people receiving intravenous medication, 

and people taking anti-tumor medications are at higher risk. Enhancing the effectiveness of monitoring 

procedures and creating individualized treatment plans require an understanding of the intricate 

interactions between these variables in severe adverse drug reactions. In the long run, this strategy may 

enhance clinical results and patient safety. 

 

In summary, safe and excellent healthcare depends on the efficient treatment and prevention of 

adverse drug reactions (ADRs). Understanding the categorization and identification procedures as well 

as the variety of ADRs, from mild to severe, are crucial for prompt intervention. To lessen the effects 

of adverse reactions, early identification, timely treatment, and preventative measures including 

desensitization and premedication regimens are essential. Additionally, a proactive approach to 

prevention includes patient education, effective communication between healthcare practitioners, 

comprehensive patient evaluation, and the use of technology like electronic health records. The 

categorization of adverse drug reactions (ADRs) into discrete kinds facilitates comprehension of their 

attributes and guides suitable therapies. Participating actively in pharmacovigilance programs and 

reporting systems also encourages a team effort to continuously evaluate medication safety and spot 

new concerns. To promote a culture of safety and provide the best possible patient care, cooperation 

between medical experts, regulatory bodies, and patients is essential. 
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