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ABSTRACT

In order to guarantee patient safety and medication efficacy, pharmacovigilance—which is the science and
collection of practices pertaining to the identification, evaluation, comprehension, and prevention of adverse drug
reactions (ADRs) and other drug-related issues—is essential. Even though ADRs are the foundation of post-
marketing safety surveillance, underreporting of these events continues to be a major national and international
problem, resulting in substantial ethical, financial, and health costs, Pharmacovigilance, the science of monitoring,
detecting, assessing, and preventing adverse effects and other drug-related problems, is fundamental to ensuring
medication safety throughout their lifecycle. This review explores the essential role of robust data collection
systems, including integration of electronic health records, wearable devices, and real-world evidence, to enhance
analysis and signal detection. Emerging technologies such as artificial intelligence and machine learning are
transforming pharmacovigilance by automating the identification of safety concerns and supporting regulatory
decision-making. The article further examines the importance of coordinated information sharing among regulatory
agencies, pharmaceutical companies, and healthcare providers to enable timely, proactive risk management.
Ultimately, effective pharmacovigilance safeguards public health by promoting rational drug use and continued
evaluation of data management strategies in the evolving landscape of modern healthcare and pharmaceutical
innovation.

KEYWORDS: Pharmacovigilance, Adverse Drug Reaction, Drug Safety, Healthcare Professionals, Patient
Safety, ADR Reporting.

1. INTRODUCTION over time. It also assists regulatory authorities, healthcare

Pharmacovigilance plays a vital role in ensuring the
safety and effectiveness of medicines throughout their
lifecycle. It is the scientific process of detecting,
assessing, understanding, and preventing adverse drug
reactions (ADRs) or any other drug-related problems.
While clinical trials provide valuable information on a
drug’s efficacy and short-term safety, they often involve
a limited number of patients under controlled conditions.
Once a drug is introduced to the wider population, new
or rare side effects may emerge. Pharmacovigilance
helps identify these unforeseen risks through continuous
post-marketing surveillance and spontaneous reporting
systems. This real-world data is then analyzed to update
safety guidelines, modify dosages, or even withdraw
unsafe products if necessary. Moreover,
pharmacovigilance enhances patient confidence by
ensuring that medicines remain both effective and safe

professionals, and pharmaceutical companies in making
informed decisions that ultimately protect public health.
In today’s world of rapid drug innovation,
pharmacovigilance stands as the backbone of drug safety
monitoring, bridging the gap between discovery and
patient well-being.™

1.1 Informative & Professional

In today’s rapidly evolving pharmaceutical world,
ensuring the safety of medicines after they reach the
market is more critical than ever. Pharmacovigilance the
science of detecting, assessing, and preventing adverse
effects or any other drug-related problems plays a central
role in protecting public health. Through continuous
monitoring and reporting systems, pharmacovigilance
bridges the gap between clinical trials and real-world
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drug use, ensuring that every dose delivered is as safe as
possible.?

1.2 Impactful & Thought-Provoking

Every year, thousands of patients experience side effects
that were never observed during clinical trials. What
happens next determines not only the future of that
medicine but also the trust between patients and the
healthcare system. This is where pharmacovigilance
steps in a silent yet powerful guardian of drug safety. It
acts as the global watchtower that identifies, analyzes,
and responds to potential risks, ensuring that the benefits
of a drug always outweigh its harms.?®!

1.3 Academic & Insightful

Pharmacovigilance has emerged as a cornerstone of
modern healthcare, transforming how we understand and
manage drug safety. Beyond merely recording adverse
events, it integrates scientific analysis, data
interpretation, and global collaboration to safeguard
patients. As the pharmaceutical industry introduces
innovative therapies and complex biologics, the role of
pharmacovigilance has expanded — evolving from a
regulatory requirement to a proactive system for
continuous safety monitoring.!

1.4 Engaging & Human-Centered

Behind every prescription lies a story — one of hope,
healing, and sometimes, unforeseen risks.
Pharmacovigilance ensures that these stories lead to safer
outcomes. By constantly monitoring and analyzing the
effects of medicines after their approval, it provides an
essential feedback loop that protects millions of lives
worldwide. In essence, pharmacovigilance transforms
data into decisions and vigilance into safety.™

1.5 Monitoring Adverse Effects

Ensures early detection of any harmful side effects of
medications and effectively communicates these risks to
the public.

1.6 Protecting Public Health

Evaluates the risk-to-benefit ratio of medicines to
guarantee that only safe and effective drugs are
prescribe.

1.7 Preventing Drug-Related Harm

Identifies, assesses, and minimizes adverse drug
reactions (ADRs) and medication errors to enhance
patient safety.

PHARMACOVIG-
ILANCE

Enhance patients
safety & care in
relation to medicines

Promote awareness
among patients

& general public e

2. OBJECTIVES®

2.1 Monitoring Adverse Effects

» To continuously track, detect, and evaluate any
unwanted or unexpected drug reactions that occur
during real-world use of medications.

2.2 Assessing Risks and Benefits

» To carefully balance the therapeutic advantages of a
drug against its potential risks, ensuring that patients
receive maximum benefit with minimal harm.

2.3 Data Collection and Analysis

» To systematically gather safety data from healthcare
professionals, patients, and clinical trials, and
analyze this information to identify patterns and
potential concerns.

2.4 Risk Management and Mitigation

» To design and implement strategies that minimize
medication-related risks—this may include revising
drug labels, safety alerts, or even withdrawing
unsafe products from initiating the market.

2.5 Promoting Safe Medication Practices

» To spread awareness and educate healthcare workers
and patients about the correct use of medicines,
focusing on proper dosage, administration, and
regular monitoring.

2.6 Effective Communication and Information
Sharing

» To ensure timely and transparent communication of
safety updates to healthcare professionals, regulatory
bodies, and the general public, empowering
informed decisions about drug use.

2.7 Regulatory Compliance

» To maintain strict adherence to national and
international guidelines related to drug safety
monitoring and reporting standards.
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2.8 Post-Marketing Surveillance

» To observe and evaluate drug safety after market
approval, identifying rare or long-term side effects
that may not surface during clinical trials. This also

Table 1: ADR monitoring centre.”

involves promoting education, training, and clear
communication about drug safety, making complex
information understandable for everyone from
healthcare professionals to the general public.

ADR MONITORING CENTRE STATE
Department of Pharmacology, All India Institute of Medical Science New Delhi
Department of Pharmacology, PGIMER Chandigarh
Department of Pharmacology, R.G.Kar Medical College Kolkata
Department of Clinical Pharmacology, Lady Hardinge Medical College | Kolkata
Institute of Pharmacology, Madras Medical College Chennai
Department of Pharmacology, SAIMS Medical College Indore

3. The Role of Pharmacovigilance in India: A
Modern Perspective

Pharmacovigilance (PV) is the backbone of drug safety
it’s how we make sure that the medicines meant to heal
don’t harm. It encompasses everything from detecting
and understanding adverse drug reactions (ADRs) to
preventing them. In today’s fast-evolving world of
pharmaceuticals and biotechnology, where new
medicines are designed to cure, prevent, or manage
disease, PV ensures that every step—from molecule to
marketplace is monitored with care.!®!

3.1 Clinical Trials in India™

Strengths and Challenges India has emerged as a global
hub for clinical research thanks to its large population,
skilled professionals, compliance with international
guidelines (ICH-GCP, USFDA standards), and cost
advantages. However, despite this potential, challenges
remain—underreporting of ADRs, limited awareness,
and gaps in healthcare funding are key barriers. A quick
look at India’s position reveals.

Strengths: Large, diverse population; expanding biotech
industry; high innovation potential.

Weaknesses: Limited health expenditure and low ADR
reporting.

Opportunities: Genetic diversity offers unique insights
for personalized medicine.

Threats: Risk of data quality issues and insufficient
monitoring centers.

Table 2: ADR timeline.!*!

3.2 Key Regulatory Bodies

India’s clinical research and PV systems operate under
several key agencies.

e DCGI (Drug Controller General of India) —

Implements the National Pharmacovigilance
Program.
e CDSCO (Central Drugs Standard Control

Organization) -
reporting systems.

e ICMR (Indian Council of Medical Research) —
Defines ethical standards for biomedical research.

e DBT, MOEF, MHFW, NPAC - Provide
infrastructure, environmental assessment, and data
analysis support.

e This  multi-agency setup  ensures  shared
accountability among regulators, researchers, and
healthcare providers.

Supervises drug safety and

4. History of Pharmacovigilance in India
Pharmacovigilance in India began in 1986 with the
establishment of a formal Adverse Drug Reaction (ADR)
monitoring system comprising 12 regional centers, each
responsible for a population of approximately 50 million.
However, the initiative showed limited progress. In
1997, India joined the World Health Organization’s
(WHO) International Drug Monitoring Programme based
in Uppsala, Sweden, but this effort was unsuccessful.
Consequently, in 2005, with support from the WHO and
funding from the World Bank, the National
Pharmacovigilance Programme (NPPV) of India was
launched and made operational.*%

YEAR | EVENT

1747 .
preventing scurvy.

The first documented clinical trial by James Lind demonstrated that lemon juice was effective in

1937 | The deaths of 107 children occurred as a result of sulfanilamide poisoning.

1950 | Cases of aplastic anemia were reported as an adverse effect of chloramphenicol use.

1961 | A worldwide tragedy occurred as a result of thalidomide-induced toxicity.

1963 drug reactions (ADRS).

The 16th World Health Assembly acknowledged the importance of taking prompt action on adverse

1968 | WHAO pilot research project for international drug monitoring

1996

India began conducting clinical trials following global standards and joined the WHO Adverse
Drug Reaction (ADR) Monitoring Programme.

1998 | Pharmacovigilance activities were initiated in India.
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2002 Pharmacovig!lance activities were initiated in India. _ _ _
The 67th National Pharmacovigilance Centre was established in India.
2004 | The National Pharmacovigilance Programme was launched in India.
2005 | Structured clinical trials began to be conducted in India.
2009-10 | PVPI Initiated

5. Scope of pharmacovigilance*?™®

Regulatory authorities: Government agencies, like the
FDA (Food and Drug Administration) or CDSCO
(Central Drugs Standard Control Organization), depend
heavily on pharmacovigilance data to approve and
monitor drugs.

Pharmaceutical companies: Pharmaceutical companies
rely on pharmacovigilance for safety monitoring and to
improve drug formulations.

Healthcare providers: Doctors and pharmacists use
pharmacovigilance data to assess drug safety and provide
better care to patients.

Patients: Patients benefit from pharmacovigilance
through early identification of drug-related risks,
ensuring better treatment outcomes.

6. Detention and reporting of ADRX

6.1 Where to report

"ADRs can be reported to the National Coordinating
Centre (NCC) or Adverse Drug Reaction Monitoring

et v

b (i

Centres (AMCs) by all healthcare professionals—
including clinicians, dentists, pharmacists, and nurses—
as well as by patients or consumers. Additionally,
pharmaceutical companies can submit individual case
safety reports SICSRS) related to their products directly
to the NCC."™*

6.2 How to Report

Suspected ADR reporting forms for both healthcare
professionals and consumers are accessible on the IPC
website for submitting ADR reports. To overcome
language barriers, the consumer reporting forms are
available in 10 regional languages: Hindi, Tamil, Telugu,
Kannada, Bengali, Gujarati, Assamese, Marathi, Oriya,
and Malayalam. ADRs can also be reported through the
PvPI helpline at 18001803024, available on weekdays
from 9:00 am to 5:30 pm. Additionally, an Android
mobile application has been developed to facilitate ADR
reporting by the public.??

Version 1.4

SUSPECTED ADVERSE DRUG REACTION REPORTING FORM
For VOLUNTARY reporting of ADRs by Healthcare Professionals
INDIAN PHARMACOPOEIA COMMISSION (National Coordination Centre-Pharmacovigilance Programme of India)
Ministry of Health & Family Welfare, Government of India, Sector-23, Raj Nagar, Ghaziabad-201002
PvPI Helpline (Toll Free) :1800-180-3024 (9:00 AM to 5:30 PM, Monday-Friday)

Initial Case O Follow-up Case O

1. Patient Initials:

3. Gender: ML_Jr[_Jowel T

2. Age or

date of birth:
4.Weight (in Ka.)

[ 5. Event / Reaction start date (dd/mm/yyyy)
6. Event / Reaction stop date (dd/mm/yyyy)
7.

. Describe Event/Reaction management with details , If any

Reg. No. / IPD No. / OPD No. / CR No. :
[ AMC Report No. 3
[ worldwide Unique No. :

12. Relevant investigations with dates :

13. Relevant medical / medication history (e.q. allergies,
preanancy, addiction, hepatic, renal dysfunction etc.)

4. Seriousness of the reaction : No|__]if ves|_I(prease tick anyone)
Death (dd/mm/yyyy) Congenital-anomaly

Life threatening Disability

Hospitalization- Initial/Prolonged Sther Medically important

15. Outcome:

Not Recovered
Unknown

ecovered
atal

Recovering
Recovered with sequelac

S5 8. Manufactu| Batch No.| Expiry | Dose Route | Frequency | Therapy Dates Indication Causality
No. Name rer Date Date Assessment
(Brand/ (if known) Lot [ Started | Stopped
Generic) No. known)
)
i
EIL
- 'v.,
; . 10. Reaction reappeared after reintroduction of
9. Action taken after reaction (please fick) o o - I 2 s acted Topithtgn (oles seltioK °
S. Drug Dose Dose Dose not Not Unknown Yes No ffec Dose
No. | withdrawn increased reduced | changed applicable unknown (if re-
as Introduced)
per C|

iv

11. Concomitant medical

roduct including self-medication and herbal remedies with therapy dates (Exclude those used to treat reaction)

Name Dose Route Frequency (OD,
S. No. [(Brand / Generic) BD, etc.)

i
i

Additional Information :

Therapy Dates TIndication

Date Started Date Stopped

16. Name & Address :

Pin : Email :

Contact No- :

Occupation :
17. Date of this report (dd/mm/yyyy) @

Signature  :

rce and protected
r o

ADR report does not have any legal implication on the reporter.

# Use separate page for more information
*  Mandatory Fields for suspected ADR Reporting Form

or the product ca

Figure 1: Suspected adverse drug reaction reporting form.?
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i Version 1.0
MEDICINES SIDE EFFECT REPORTING FORM (FOR CONSUMERS)
== |ndian Pharmacopoeia Commission, National Coordination Centre- Pharmacovigilance Programme of India,
m Ministry of Health & Family Welfare, Government of India.
This reporting is voluntary, has no legal implication and aims to improve patient safety. Your active participation is valuable. J

\ 1.Patient Details

LI ]

} 2. Health Information

Patient Initials:

Gender (V): Male ] Female [_] Other [] Age (Year or Month) :

a. Reason(s) for taking medicine(s)(Disease/Symptoms):

| past disease experienced) []
\ 3. Details of Person Reporting the Side Effect
Name (Optional):

b. Medicines Advised by (V): Doctor[_] Pharmacist [_] Friends/Relatives [_] Self (Past disease experienced/No

Address:

Telephone No:

} 4. Details of Medicine Taking/Taken
Name of Medicines
250 mg, Two times a day )

Quantity of Medicines taken (e.g.

Date of Start
of Medicines

Date of Stop of
Medicines

Expiry Date of
Medicines

5. About the Side Effect

Dosage form (V) : Tablet [__] Capsule[—] Injection [__] Oral Liquids[__] If Others (Please Specify...........cuurrruven )

When did the side effect started? ( ) Side Effect Continuing ( Yes/No): )

When did the side effect stopped? | )

| 6.How bad was the Side Effect? (Please V the boxes that Apply)

|:| Did not affect daily activities

[ Affect daily activities

[] Admitted to hospital

[] Death

[_1others

7.Describe the Side Effect (What did you do to manage the side effect?)

The information provided in this form will be forwarded to ADR Monitoring Centre for follow-up. You are requested to cooperate with the
programme officials when they contact you for more details. Please do report if you do not have all the information.

Please turn the page to read the instructions

Figure 2: Medicines side effect reporting form for consumers.l

RESULTS

Research findings show that a significant number of
healthcare professionals encounter ADRs but fail to
report them due to limited knowledge of
pharmacovigilance systems and inadequate training.
However, the scope of pharmacovigilance has expanded
greatly in recent years. It now includes not only
spontaneous ADR reporting but also intensive

monitoring, database management, and the application of
Al and predictive analytics for early detection of drug-
related risks. Moreover, pharmacovigilance today covers
herbal medicines, biologicals, vac cines, and medical
devices, ensuring a more comprehensive approach to
drug safety. Enhanced collaboration among regulatory
authorities, pharmaceutical industries, and HCPs is
contributing to a more proactive drug safety culture.
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7.

CONCLUSION

Effective pharmacovigilance is the cornerstone of safe
and rational drug use. Strengthening the system requires
increasing awareness and training among healthcare
professionals, simplifying ADR reporting processes, and
leveraging digital and analytical tools. As the scope of
pharmacovigilance continues to broaden, it promises not
only safer medications but also stronger healthcare
systems and better patient outcomes worldwide.
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