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ABSTRACT

Drug safety monitoring and adverse event reporting play a vital role in maintaining the safety and
effectiveness of medicines after they are introduced into clinical practice. Ongoing surveillance helps
detect previously unknown or rare adverse effects, while prompt reporting of adverse events enables
healthcare authorities to evaluate potential risks and take appropriate action. Compliance with regulatory
requirements ensures that safety data are systematically collected, analyzed, and shared, supporting
informed decision-making. Collectively, these pharmacovigilance activities enhance patient safety,
encourage the responsible use of medicines, and contribute to continuous improvements in public
healthAl-Driven Drug Safety MonitoringEnsuring Data Integrity: Maintaining high-quality,
comprehensive datasets is crucial, as incomplete or inaccurate data can compromise the reliability of
safety signals.Transparency of Algorithms: Developing models that are interpretable and explainable is
essential for gaining trust among healthcare professionals and regulatory bodies.Ethical and Privacy
Concerns: Safeguarding patient confidentiality and addressing ethical issues related to data use are vital
in implementing Al solutions responsibly.Regulatory Approval and Validation: Achieving acceptance
from regulatory agencies requires rigorous validation of Al tools to demonstrate safety, effectiveness,
and reliability.
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INTRODUCTION

Pharmacovigilance (PV) refers to the scientific discipline and the activities involved in identifying,
evaluating, understanding, and preventing adverse effects or other issues related to medicines. Its main
purpose is to safeguard the safety and effectiveness of drugs throughout their entire lifecycle.

Goals of Pharmacovigilance
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Detect adverse drug reactions (ADRs): Find new, infrequent, or serious reactions.Evaluate risk versus
benefit: Confirm that the therapeutic advantages surpass potential risks.Improve patient safety: Reduce
harm caused by medicinal products.Disseminate information: Share safety data with healthcare providers,
regulators, and patients.Maintain regulatory compliance: Follow applicable laws and guidelines.
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Fundamental Concepts in Pharmacovigilance
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Adverse Drug Reaction (ADR): An unwanted, harmful effect that occurs with normal drug use.

Serious ADRs: Reactions leading to death, hospitalization, disability, birth defects, or life-threatening
conditions.

Spontaneous Reporting: A voluntary system where healthcare professionals report suspected ADRs.
Signal Detection: Recognizing new safety concerns through data analysis.

Risk Management: Implementing strategies to reduce identified risks.

Main Elements of Pharmacovigilance
Data Gathering:

Spontaneous reportsResults from clinical trialsObservational researchPublished literature

Four Steps Inspectors Review
in Pharmacovigilance Analytics

ICSR Data Signal Detection
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Advanced lramework components to boost pharmacovigilance system.
Data Analysis:

Determining causality (e.g., using algorithms like Naranjo)Estimating how often reactions occur
Recognizing patterns of adverse effects
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Risk Assessment:

Comparing benefits and risks quantitatively and qualitatively

Communication & Reporting:

Preparing safety update reports (PSURs)Developing risk management plans (RMPs)
Issuing safety alerts and official letters to healthcare providers

Pharmaceutical
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Regulatory Measures:

Updating product labelingRemoving unsafe drugs from the marketImposing usage restrictions

Regulatory Environment

Global Bodies:
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WHO: Oversees worldwide pharmacovigilance initiativesCIOMS: Provides international safety
guidelines

Regional Agencies:

FDA (USA)

EMA (Europe)

CDSCO (India)

Pharmacovigilance Processes
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Regulatory Intelligence for
Pharmacovigilance
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Data Management: Maintaining comprehensive safety databases.

Safety Signal Analysis: Using statistical tools and expert review to identify safety concerns.
Risk Reduction: Communicating risks effectively and developing mitigation strategies.
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Significance of Pharmacovigilance
Enables early detection of safety problems Protects public health Guides regulatory decisions
Builds trust in medicines Aids in creating safer pharmaceutical products

Challenges Faced

Underreporting of adverse reactions Ensuring data accuracy and completeness Distinguishing between
correlation and causationHandling vast amounts of safety dataKeeping pace with evolving medicines and
technologies
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Compliance

Adverse Drug Reaction (ADR) refers to any harmful, unintended, and undesirable effect that occurs after
the use of a medicinal product at standard doses for prevention, diagnosis, or treatment. ADRs are a major
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cause of illness and death globally.
Types of ADRs

1. Type A (Augmented) Reactions

Mechanism: These reactions are dose-dependent and predictable, stemming from the drug’s
pharmacological effects.

Examples: Low blood sugar caused by insulin, bleeding tendencies associated with blood thinners.
Features: They are common, usually mild to moderate, and can often be managed by adjusting the drug
dose.

ACC/AHA guidelines

* Aortic + Carotid * Ambulatory

¢ Other ma]ur Eﬂdﬂﬁ&fﬂﬂtﬂl‘l‘l}* surgery
vascularsurgery  * Head and neck * Endoscopic
* Peripheral surgery procedures
Artery surgery * |ntrathoracic * Superficial
surgery procedures
* Orthopedic * Superficial
surgery Procedures

* Prostate + Cataract Surgery
* Breast Surgery
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ADVERSE DRUG REACTIONS

(ADR) — CLASSIFICATION TYPES EXPLAINED

o4

TYPEA

AUGMENTED

Dose-related,
predictable,
common

Example:
Bleeding with
warfarin

TYPED
DELAYED

Occurs after
long delay

Example:
Corticosterois
— osteoporosis

2. Type B (Bizarre) Reactions
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Not dose-related,
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rare
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Penicillin allergy
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TYPEE
END OF USE

Related to
withdrawal of
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Opioid withdrawal
symptoms
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From
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— osteoporosis
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Drug fails to
produce intend-
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Example:
Antibiotic
resistance
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Mechanism: These are unpredictable, not related to dose, and often involve immune responses.
Examples: Allergic responses, severe hypersensitivity reactions like anaphylaxis.
Features: Rarer but potentially severe or life-threatening.

Dental Medications and Their Adverse Reactions (ADRs)

1 Augmented Effects

2 Bizarre effects

TYPES OF
ADVERSE
DRUG
REACTIONS

Chronic effects
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Dental treatments involve various medications such as antibiotics, pain relievers, anesthetics, antiseptics,
and others. While effective, these drugs can sometimes lead to adverse reactions that require careful
monitoring and management.

Dental Problems & Tooth Diseases

Wisdem Tooth

Teeth Grinding (Bruxism) Gum Disease

e e s s | ey S - pomam

General Dental Problems and Tooth Diseases
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Common Adverse Reactions Associated with Dental Medications

Allergic responses: Symptoms like rashes, swelling, itching, or severe allergic reactions (e.g., to penicillin
or NSAIDs)Gastrointestinal issues: Nausea, vomiting, and diarrhea are frequent, especially with
antibiotics and analgesicsGingival overgrowth: Excessive gum tissue growth, often linked to medications
like phenytoin and certain calcium channel blockersOral mucosal problems: Ulcers, stomatitis, or contact
reactions caused by antiseptics or topical agentsTaste alterations: Changes in taste sensation or dry mouth,
commonly from antihistaminesBlood disorders: Rare but serious effects such as low white blood cell
counts (leukopenia), low platelets (thrombocytopenia), or anemia, often related to antibioticsKidney or
liver toxicity: Rare adverse effects from systemic drugsLocal anesthetic toxicity: Overdose can lead to
neurological symptoms like dizziness or seizures, and cardiovascular issues

Frequently Used Dental Medications and Their Potential ADRs

Antibiotics
Penicillins, Clindamycin, Metronidazole
Allergic reactions, gastrointestinal discomfort, superinfections

Pain Relievers
NSAIDs such as ibuprofen, acetaminophen
Stomach upset, liver toxicity (acetaminophen), increased bleeding risk (NSAIDs)

Local Anesthetics
Lidocaine, Articaine
Toxic effects causing neurological symptoms or heart problems in overdose

Antiseptics
Chlorhexidine
Mucosal irritation, staining of teeth, altered taste sensation

Anticonvulsants
Phenytoin
Gum overgrowth (gingival hyperplasia)

Calcium Channel Blockers
Nifedipine
Excessive gum tissue growth

Pharmacovigilance Guidelines for Dental Medications

Monitoring: Conduct routine assessments to detect early signs of ADRs, especially in patients on long-
term medication or with known allergiesReporting: Report any suspected ADRs to pharmacovigilance
centers, such as national health agencies or WHO’s VigiBaseCausality Assessment: Utilize tools like the
Naranjo algorithm or WHO-UMC system to evaluate the likelihood that a medication caused the adverse
eventRisk Factors: Be aware of patient-specific factors such as allergies, genetic predispositions, multiple
medications, underlying health issues, and past ADRsManagement: Discontinue or substitute the
offending drug, provide symptomatic treatment, and consult specialists when necessary

Considerations

ISSN: 2581-7175 ©IJSRED: All Rights are Reserved Page 1132



International Journal of Scientific Research and Engineering Development-— Volume 9 Issue 4, July — August 2026

Available at www.ijsred.com

Patient Education: Inform patients about potential adverse effects and symptoms to watch for

Accurate Documentation: Record all ADRs meticulously in patient records to inform future care
Medication Review: Regularly evaluate medication profiles, especially in patients with complex
treatment regimens or previous reactions

Prompt Reporting: Ensure timely reporting of ADRs to improve drug safety data and enhance overall
pharmacovigilance efforts

Dental Medications

1. AntibioticsExamples include penicillins, clindamycin, and metronidazole. They are primarily used to
treat or prevent bacterial infections in the oral cavity. Careful monitoring for allergic reactions and
gastrointestinal disturbances is important.

2. Pain Relievers (Analgesics)Commonly used drugs are NSAIDs like ibuprofen and acetaminophen.
These medications help control dental pain and reduce inflammation. NSAIDs may cause stomach
irritation, while acetaminophen has the potential for liver toxicity.

3. Local AnestheticsLidocaine and articaine are frequently used to numb tissues during dental procedures.
Overdose or improper use can result in neurological symptoms such as dizziness or seizures, and
cardiovascular effects.

4. Oral AntisepticsChlorhexidine is a widely used antiseptic for reducing oral bacteria and preventing
infections. It can cause mucosal irritation and staining of teeth with prolonged use.

5. AnticonvulsantsPhenytoin is an example, sometimes prescribed for seizure management. A notable
side effect is gingival overgrowth, which can complicate oral health.

6. Cardiovascular MedicationsNifedipine, a calcium channel blocker, is used for conditions like
hypertension and angina. It can also induce gingival overgrowth, similar to some anticonvulsants.
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3. Type C (Chronic) Reactions
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Mechanism: These develop due to prolonged drug use.
Examples: Bone thinning (osteoporosis) from corticosteroids.

Drug Classification Educational

1. Amoxicitlin ,
= These belong to the antiblotic group of medicines.
2. Penicillin o
= These belong to the antibictic group of medicines. U
3. Paracetamol
= These belong to the pain-relief and fever-reducing
group of medicines.
4. lbuprofen
= These belong to the anti-inflammatory pain-relief
group of medicines.
5. Aspirin
» These belong to the salicylate group of medicines.
5. MetfFormin ;
* These belong to the metabolic regulation group of |
medicines.
7. Vitamin €
= These belong to the vitamin group that supports
normal body functions.
8. Folic Acid
= These belong to the vitamin B-complex group.
2. Vitamin D
= These belong to the fat-soluble vitamin group.
10, ORS (Oral Rehydration Sailts)
» These belong to the hydration and electrolyte
SUpport group. '
11. Insulin
+ These belong to the hormone group used in
metabolic regulation.
12.Omeprazole
« These belong to the aéid*regutatiﬂn group of
medicines,

4. Type D (Delayed) Reactions
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Mechanism: These appear after some time of therapy.
Examples: Development of cancer (carcinogenesis), birth defects (teratogenicity).

5. Type E (End-of-Treatment) Reactions

Mechanism: These are related to stopping or reducing the drug dose.
Examples: Rebound high blood pressure after discontinuing antihypertensives.

PHARMACOVIGILANCE
WORKFLOW:
PHARMACOVIGILANCE

WORKFLOW:

(>

Ensuring Patient Safety R
Continuous Monitoring
& Improvement for
Safer Medicines
Classification of ADRs
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1. By Severity

Minor ADRSs: Mild, self-resolving, requiring no specific treatment.
Serious ADRs: Potentially life-threatening, necessitating hospitalization, disability, or resulting in death.

2. By Frequency

Very common: Occur in more than 10% of patients. Common: 1-10% of cases.
Uncommon: 0.1-1%. Rare: 0.01-0.1%. Very rare: Less than 0.01%.

Causes of ADRs

Drug-related factors: Dose levels, drug formulation, interactions with other medications.
Patient-related factors: Age, genetic makeup, gender, existing health conditions, allergies.
Environmental factors: Concomitant drug use, diet, alcohol consumption.

Clinical Presentations

Local reactions: Skin rash, swelling, pain at the injection site.
Systemic reactions: Fever, severe allergic responses like anaphylaxis, damage to organs.
Delayed reactions: Late-onset effects such as movement disorders (tardive dyskinesia) or cancer risk.

Detection and Reporting

Spontaneous reporting: Healthcare professionals voluntarily report suspected ADRs.
Clinical trials: Collect safety data before drug approval. Post-marketing surveillance: Continuous
monitoring after drug release.

ADR vwvs AE

The simplest way to remember thhe difference.

ADR AE

Causality Drug-related Not established
Timing During Nnormal During therapywy
use (any cause)
Dose Relation AL therapeutic MNo specific
dose dose link
Predictability Predictable / Not applicable
uNmnpredictable
Drug Yes Uncertain
Responsibility
B Harrmfuwul, Ay undesirable
Climical Nature unintendoedc Pk

reactionm

Reporting Mandatory If serious S/ relevant

Rash after Fewver durimg

Exaarm ] St
Pie armoxicillimn treatrment

Corneal Disorders
1. Antibiotic Eye SolutionsExamples include ciprofloxacin, ofloxacin, and moxifloxacin. These are used
to combat bacterial infections such as keratitis and to prevent infections following trauma or surgical
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procedures. They offer broad-spectrum activity, but patients should be monitored for allergic responses.
2. Antifungal Eye MedicationsNatamycin and amphotericin B are used to treat fungal infections of the
cornea. They are particularly important in cases where bacterial treatments fail, requiring careful
administration and monitoring.

3. Antiviral Eye TreatmentsTopical acyclovir and ganciclovir are employed to manage herpetic keratitis
caused by herpes simplex virus. Often, these are used in combination with oral antivirals for better
efficacy.

4. Corticosteroid Eye DropsPrednisolone and dexamethasone help reduce inflammation, scarring, and
immune response in inflamed or healing corneal tissues. Their use requires caution to prevent side effects
such as increased eye pressure or delayed tissue repair.

5. Cycloplegic AgentsHomatropine and atropine are used to dilate the pupil, alleviating pain and
preventing synechiae (adhesions) in cases of corneal inflammation. They induce pupil dilation and
paralysis of accommodation.

6. Artificial Tears and LubricantsCarboxymethylcellulose and hydroxypropyl methylcellulose are used
to lubricate the eye surface, providing comfort and aiding healing in dry eyes or minor abrasions.

7. Mydriatic DrugsPhenylephrine is used to dilate the pupils during eye examinations or treatments, often
in combination with other drugs.

Corneal Adverse Drug Reactions (ADRs)
Adverse reactions affecting the cornea are unintended effects caused by certain medications. These

effects can vary from minor discomfort to significant damage that may impair vision.
Typical Corneal ADRs

Corneal Conditions Treatment Options

Infection Control L Ulcer Care
D
. Topical antibiotics, e = Debridement,
J antiviral/antifungal 3 - fortified antibiotics,

agents, a . bandage contact
supportive care G = lens

- Scar Treatment B

= |
Corneal cross-linking,

igi . - i - Phototherapeutic
rigid gas- rmeable 3 - =
lé-?'use%, s R P keratectomy,

transpliant S . lamellar transplant

Artificial tears, == =

punctal occlusion, . - = Lubricants, surgical
anti-inflammatory e intervention
agents $

aagement

Condgunctival g . - Immediate irrigation,
autograft, i = amniotic membrane
mitomycin C ) graft, reconstructive
application surgery

Epithelial keratopathy: Manifesting as dryness, defects, or erosions of the corneal epithelium

Corneal deposits: Including calcific or drug-related crystalline depositsThickening or edema: Swelling
of the corneal tissueUlceration: Erosive damage progressing to corneal ulcersNeurotrophic keratopathy:
Loss of corneal sensation leading to impaired healingCorneal toxicity: Often linked to preservatives or
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high concentrations of medications
Medications Linked to Corneal ADRs
Topical drugs:

Antibiotics such as chloramphenicol and aminoglycosidesCorticosteroids like prednisolone, which may
thin the corneal epitheliumAntifungal agents such as natamycinAntiviral treatments

Preservatives such as benzalkonium chloride, known to cause epithelial toxicitySystemic drugs:
Amiodarone, which can induce vortex keratopathyChloroquine and hydroxychloroquine, associated
with corneal deposits

Pharmacovigilance Guidelines

Monitoring: Conduct regular eye exams when patients are on drugs with known corneal toxicity
Reporting: Any suspected corneal ADRs should be documented and reported to pharmacovigilance
authorities like Vigibase or relevant national agencies

Causality assessment: Utilize tools such as the Naranjo algorithm to evaluate the likelihood that a drug
caused the adverse event

Risk factors: Factors increasing susceptibility include existing ocular surface disease, contact lens wear,
and prolonged medication use

Management: May involve stopping or adjusting the medication, providing supportive treatments like
artificial tears, and consulting eye specialists

Patients should be informed about early symptoms such as pain, blurred vision, or light sensitivity
Prompt documentation and reporting of ADRs are essential for improving drug safety data
Regular review of medication regimens is particularly important during long-term treatment to
minimize risks

Causality Assessment

Tools like the Naranjo Algorithm assist in evaluating whether a drug is likely responsible for an ADR,
considering factors like timing, response to stopping or reintroducing the drug, and other possible causes.

Management of ADRs

Mild reactions: Usually treated symptomatically and monitored. Severe reactions: Require immediate
drug discontinuation and emergency care. Prevention strategies: Educating patients, proper dosing,
allergy testing, and pharmacogenetic screening.

Importance of Recognizing ADRs

They are a leading cause of patient illness and death. Responsible for numerous hospital admissions and
increased healthcare expenses. Sometimes cause drugs to be withdrawn from the market, emphasizing
the need for vigilant safety monitoring.

Pharmacovigilance is the scientific discipline focused on detecting, evaluating, understanding, and
preventing adverse effects and other drug-related issues. In hospital settings, pharmacovigilance is vital
for safeguarding patients by continuously monitoring medication safety and addressing potential risks.
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Career Opportunities

B.PHARM PHARMD
Pharma companies Hospitals

Clinical resaarch Clinical pharmmacy

Pharmacovigilance Drug information services

Medical writing Pharmacovigilance

Goals of Hospital Pharmacovigilance

Detect and report adverse drug reactions (ADRs) and medication-related mistakes.Promote the safe and
effective use of medicines within the healthcare facility.Improve patient safety through ongoing
surveillance.Adhere to local and international regulatory standards.Encourage rational and responsible
drug utilization.
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Elements of Hospital Pharmacovigilance

1. Monitoring Adverse Drug Reactions (ADRs)Systematically gather and analyze reports of ADRs to
identify any new or uncommon reactions.

2. Reporting Medication ErrorsDocument errors occurring during prescribing, dispensing,
or administration and develop strategies to prevent recurrence.

3. Drug Utilization Review (DUR)Evaluate prescribing trends and ensure medications are used
appropriately, optimizing therapeutic outcomes.

4. Risk ManagementImplement measures to reduce identified risks, including developing communication
strategies to inform healthcare providers and patients.

5. Education and Training of StaffProvide ongoing education on drug safety principles, ADR recognition,
and error prevention to healthcare personnel.

Pharmacovigilance Activities in Healthcare Institutions

Reporting Mechanisms: Set up user-friendly channels, such as electronic forms or dedicated units, for
staff to report ADRs and medication errors.

Data Collection and Analysis: Regularly review reports to identify trends and safety concerns.

Signal Detection: Use statistical tools to uncover patterns indicating potential hazards.

Risk Assessment and Control: Evaluate risks and initiate appropriate actions like updating labels,
restricting use, or increasing monitoring.

Communication: Disseminate safety information to staff and patients to promote awareness and safe
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practices.

Resources for Drug Safety Information
Global and National Databases:

WHO’s VigiBase for worldwide ADR data.

Uppsala Monitoring Centre (UMC). FDA’s MedWatch program in the United States.
European Medicines Agency’s EudraVigilance system.

Management of Adverse Prevention of Adverse
Drug Reactions Drug Reactions
* Recognition of Anaphylaxis * Thorough Patient Assessment
* Prerequisite Measures » Medication Reconcilation
* Avoiding Inappropriate Drug * Patient Education
Discontinuation * Use of Electronic Helalthcare
* Acute Therapy Goals Records
* Anticipationand Prevention * Individualized Treatment Plans
* Premedication Protocols * Monitoring and Surveillance
* Desensitization * Pharmacovigilance Programs

» Identification and Avoidance

Hospital-specific Systems: Customized electronic platforms for internal incident reporting and data
management.

Product Labels and Inserts: Regularly updated with safety warnings, precautions, and usage instructions.

Scientific Publications and Alerts: Journals, bulletins, and official safety notices from regulatory
authorities.

Regulatory and Legal Aspects

Regulatory Agencies: Ensure compliance with laws and guidelines issued by authorities such as the FDA,
EMA, or national health departments.

Legal Framework: Mandates reporting of serious ADRs and medication errors to ensure patient
safety.Institutional Policies: Develop protocols aligned with national and international standards to guide
pharmacovigilance activities.

ISSN: 2581-7175 ©IJSRED: All Rights are Reserved Page 1141



International Journal of Scientific Research and Engineering Development-— Volume 9 Issue 4, July — August 2026
Available at www.ijsred.com

Career Opportunities After Pharm.D
and the Rise of Al in Healthcare —
My Perspective

Career paths for Pharm.D graduates extend far beyond traditional
hospital pharmacy roles. Based on my experience in Pharmacovig-
ilance, here are some rewarding options that contribute to

patient safety and drug development — and how these fields a
evolving with Al.

Pharmacovigilance
= Focuses on drug safety and case management.

Al is transforming PV by enabling automated castriage,
faster signal detection, and predictive safety analytics

— Clinical Research

e Involves coordinating and managing clinical trials.
Al now helps in patient recruitment, protocol
optimization, and real-time data monitoring,
improving trial efficiency

Medical Writing

= Prepares scientific and regulatory documents.
Al-assisted tools enhance literature review,
document automation, and data visualization,
improving speed and consistency

N
|

Regulatory Affairs

e Ensures compliance with global health standards.
Al simplifies regulatory intelligence tracking.
document management, and submission workflows

Hospital or Clinical Practice

- Applies clinical knowledge to optimize patient care.
Al supports personalized therapy, drug interaction
prediction, and clinical decision support systems

®0 ©

Common Challenges in Hospital Pharmacovigilance

Underreporting of adverse reactions and errors.Limited awareness or training among healthcare staff.
Poor documentation and data management systems.Insufficient resources and infrastructure.
Difficulty in acting swiftly on safety signals.
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Strategies for Effective Pharmacovigilance

Cultivate a safety-first culture that encourages transparency.Make reporting procedures straightforward
and accessible.Regularly train staff on drug safety and reporting protocols.Embed pharmacovigilance
processes into routine hospital workflows.Collaborate with external agencies and safety organizations for
support and information sharing.

New Drug Development Process

Pre-clinical Studies

= Conducted in laboratories and on animals to assess the
drug’'s safety, bioclogical activity, and toxicity.

e Ensures the drug is safe enough for human trials.

\ 4

Investigational New Drug
Application (INDA)

= Filed with the FDA to get approval to begin
human clinical trials.

Clinical Trials (Phase I- 111)

= Phase |I: Safety and dosage
= Phase ll: Efficacy and side effects

= Phase |ll: Confirmation of safety and effectiveness on a

larger population

New Drug Application (NDA)
Submission

e After successful clinical trials, the sponsor
submits an NDA to the FDA.

>

Abbreviated New Drug
Application (ANDA)

e Request to market a generic drug.

CONCLUSION

Monitoring drug safety and reporting adverse effects are essential elements of pharmacovigilance,
focused on identifying, evaluating, understanding, and preventing adverse drug reactions (ADRs).
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Traditional methods include spontaneous reporting systems, clinical assessments, and post-marketing
surveillance to maintain medication safety. However, these approaches face ongoing challenges such as
underreporting, inconsistent data, and delays in detecting safety signals.

Al Tools in Pharmacy

Drug Discovery and Development

G—r DeepMind’s AlphaFold Predicts 3D structures of proteins

Atomwise Uses deep-learning for structure-based
BenevolantAl Predicts new therapeutic targets

Insilico Medicine Accelerates preclinical research

Cyclica Reduces side effects by off-target prediction

Drug Formulation and Development

BiOVIA (Dassault Systémes) Al modeling for formulation optimization

Synple Chem Automates synthesis of compounds
Deep 6 Al Fast testing of formulations
Trials ai

Pharmacy Practice and Patient Care

MedAware Detecting prescription errors using Al
PiliPack / Amazon Pharmacy Ai-driven medication management
Ada Health / Buoy Health Symptom checker and triage chatbots

DoseMeRx Al-based precision dosing platform

Pharmacovigilance (Drug Safety Monitoring)

" AstraZeneca’'s Safety intelligence Hub Reduces adverse drug events
a Google BERT/NLP Modeis Automates refills and
Fouitic BdetrONLP Models adherence reminders

Supply Chain and Inventory Management

SAP Integrated Business Planning (IBP) Predicts drug demands
MedilLedger (Blockchain +.Al) Stock levels

Tempus Prevent counterfeit

The emergence of advanced artificial intelligence (Al) technologies offers promising solutions, such as
automated data processing, pattern detection, and real-time surveillance, which can greatly improve the
effectiveness and precision of pharmacovigilance efforts.Incorporating sophisticated Al tools into drug
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safety monitoring signifies a major advancement toward more proactive and accurate identification of
ADRs.

HOW Al WORKS INSIDE MEDICAL DEVICES
L smeees B
PROCESSORS INTERFACES
o/o\f e 8
305 - =)

Collect
physiological or
environmental

date, such as heart
rate, glucose levels,
or motion

Use Al algorithms to
analyze sensor data
and detect
patterns or
anomalies

Relay insights to
healthcare providers
or patients in
real time

Utilizing machine learning, natural language processing, and large-scale data analytics can enable
quicker decision-making, enhance the completeness of reports, and ultimately improve patient outcomes.

Transforming Healthcare Efficiency with
AI-Driven Tools

Task
Management

it i i Administrative

Medical Imaging

Al systems thad analyze and

phcnibre 1aks 10 enhance
productnaly

Automation

Syslems thal auiomate

inlerpeet medical imagas for repetitive Emirsdrative
dapgnoshcs healihcane tasks
Medical Patient
Documentation Monitoring
Taals that autcmats and Technoksgies thal provide real-
streaming medical note-laking e insights for managng
PrODESSES, paben] cane
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How to integrate Al in Medical Devices

Categories of Medical
Devices

Diagnostic Devices

Monitoring Devices

Therapeutic Devices

Home Healthcare
Devices

Other Categories

Computation power needs

Low Computation Power
Devices (Edge Al)

Moderate Computation

Pawer Devices (Hybrid Al

High Computation
Power Devices (Cloud-
Dependent Al)

Al implementation quide

1.Define Business Goals
and Pre-Requisites

2ldentify Device
Category

3Assess Computation

Power Needs

4.Choose Al
Techniques

5Evaluate Existing vs.
New Product
Opportunities

9.Scale and
Commercialize

8Market Testing and
Iteration

7.Address Ethical,
Regulatory, and
Security Aspects

6.Plan Development
and Deployment

Ongoing development and deployment of Al-based systems are crucial to overcoming current limitations
and creating a more efficient, responsive, and predictive pharmacovigilance framework for the future.
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Velocity: Rapid

processing of regulatory
submissions enabled by
MapReduce and Oozie
Volume: Large Variety: Diverse
regulatory datasets T > regulatory data formats
managed using HDFS Big Data Analytics integrated using Pig,
and Cassandra tools in Regulatory Hive, and Jaql
Affairs
< a4
Veracity: Data integrity and Value: Actionable insights for
regulatory compliance ensured regulatory decision-making
using Avro and Zookeeper generated using Mahout and Lucene
| 'rfl; 1'|
Optimizing Model Design | Using the Data We Have,
Through Multidisciplinary : Creating the Data We Need
CXpRISce Hi | biased, and
- Cross-functional callaboration of sl et
statisticians, dinicians, and Al - Awareness of historical and
et P synthelic biases
— i - Data documentation and
- Early engagement with ragulal:-r;.rf . context-specific model evaluation |
authorities i b /
.-'lr H“'.
| Responsible III
\ Al |

. 4 ™

Balancing Model Perfurmance‘:\“"—"'f Identifying Gaps, Addressing
Explainability, and Transparency Challenges, and Charting the
Path Forward
- Proportionate precautionany = Consistency in definitions
measuras for risks and risk-based approaches
- Tools to ensure explainability and - International alignment and
validate oulcomes cross-regulatory jurisdiction
- Trustworthy Al to improve patiant - Flaxible, risk-based
oulcomes \__ guidelines for innovation _-/‘
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People Functions Structures
Repnrteﬂ " Reporting (Detection and Generation) Manufacturers
':“l' MG Report side effects and suspected adverse events | Hospitals/institutions
Nuses
Other Health . |
CaieWiyters Data Collation {Evaluation)  Mharmacoviglance
C ) l i Collate data, conduct initial analysis Conter
i Drug &
Causality Analysis and Risk Determination ThEEHpEUTiES
Evaluators Establish causality or determine if further = o ioTey
Mgﬁwl =% epidemiologic studies are required to establish v Safety Advisory
Spe&iﬂﬂﬁtﬁ: association Committees
,Clmkal |
gl l * Regulatory
armacists " : . : Authority
R Decision Making and Appropriate Action
H:hgiats : * [ndust
Epdeni ) Package insert amendments, wamings, scheduling 'HeaftthEwices

changes, risk management, market witharawal, product | |« professional Groups

recall + Ardisary
Committees
l » Media

PREVENTED MEDICINE-RELATED PROBLEMS  REDUCED MORBIDITY AND MORTALITY
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Proactive Cloud-Based Data
Pharmacovigilence Collection

Machine Learning

TECHNOLOGICAL for Quality

Al-Powered Analysis
PLATFORM Assessment

Stakeholder Automated Report
Communication Generation

Importance of Pharmcovigillance Aspects
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Pharmacovigilance is a vital area within healthcare dedicated to monitoring, evaluating, and preventing
adverse effects related to pharmaceutical products. Its goal is to ensure drug safety and effectiveness
throughout the product’s lifecycle. Below are various job roles available in this field:

Common Pharmacovigilance Job Roles

1. Pharmacovigilance AssociateResponsibilities: Track and report adverse drug reactions (ADRSs),
manage safety data systems, and support PV operations.Qualifications: Bachelor’s degree in pharmacy,
life sciences, or related fields; strong communication and data handling skills.

2. Pharmacovigilance ScientistResponsibilities: Analyze safety data in detail, assess risks, and prepare
safety documentation.Qualifications: Advanced degrees like MD, PhD, or MSc in relevant areas;
analytical expertise and PV experience.

3. Safety Data AnalystResponsibilities: Examine safety data sets, generate reports, and assist in
identifying safety signals.Qualifications: Proficiency with data analysis software such as SAS or R,
statistical knowledge, and PV database experience.

4. PV PharmacistResponsibilities: Review ADR reports, ensure compliance with regulations, and
coordinate with healthcare providers.Qualifications: Licensed pharmacist with knowledge of PV
processes and regulatory standards.

5. PV Medical ReviewerResponsibilities: Conduct medical review of safety data, determine causality,
and prepare medical documentation.Qualifications: Medical degree (MD), clinical experience, and a
strong grasp of pharmacology and adverse event evaluation.

6. PV Regulatory Affairs SpecialistResponsibilities: Draft and submit regulatory submissions, ensuring
compliance with global PV regulations.Qualifications: Knowledge of agencies like FDA, EMA, ICH
guidelines, and experience in dossier compilation.

7. PV Project ManagerResponsibilities: Lead PV projects, coordinate teams, and manage project
timelines and deliverables.Qualifications: Project management skills, PV experience, and the ability to
multitask.

8. PV Quality Assurance (QA) SpecialistResponsibilities: Audit PV systems, ensure adherence to
quality standards, and update SOPs.Qualifications: QA background, familiarity with PV regulations,
and standard operating procedures.

9. Signal Detection & Risk Management ExpertResponsibilities: Identify safety signals, develop risk
mitigation plans, and support risk management strategies.Qualifications: Strong analytical skills,
experience with signal detection tools, and understanding of risk assessment.

10. Medical Affairs & PV LiaisonResponsibilities: Act as a bridge between PV teams and medical
departments, handling medical information requests.Qualifications: Medical background, excellent
communication, and PV knowledge.

Sectors Employing PV Professionals

Pharmaceutical and biotech companies Contract research organizations (CROs)
Regulatory authorities and agencies Hospitals and healthcare organizations
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Educational & Skill Requirements

Degrees: Pharmacy, Pharmacology, Life Sciences, Medicine

Key Skills: Data analysis, regulatory compliance, medical writing, effective communication
Certifications: Specialized PV certifications (e.g., APM, DIA PV certifications) can boost
employability

Career Development Path

Starting from entry-level positions, professionals can advance to senior roles such as PV Scientist,
Project Manager, and eventually leadership positions like PV Head or Director of Safety.

Tips for Aspiring PV Professionals

Keep up with evolving regulations (e.g., ICH E2E, GVP guidelines). Gain hands-on experience with
safety databases like Argus, ArisG, or VigiFlow. Build a professional network and pursue relevant
certifications to enhance career prospects.

PHARMACOVIGILLANCE ORGANISATIONS AROUND THE GLOBE

1. U.S. Food and Drug Administration (FDA)

Responsible for drug safety regulation in the United States and operates the MedWatch system for
adverse event reporting. Website: www.fda.gov

2. European Medicines Agency (EMA)

Manages the safety and effectiveness of medicines within the European Union and oversees the
EudraVigilance database. Website: www.ema.europa.eu

3. World Health Organization (WHO) — Uppsala Monitoring Centre (UMC)

Coordinates global pharmacovigilance initiatives and manages VigiBase, the world's largest database of
drug safety data. Website: www.who-umc.org

4. Medicines and Healthcare products Regulatory Agency (MHRA) (United Kingdom)

Regulates medicines and healthcare products in the UK and handles pharmacovigilance activities.
Website: www.mhra.gov.uk

5. Health Canada

Oversees the safety of medicines and medical devices in Canada, including adverse reaction
monitoring. Website: www.canada.ca/en/health-canada

6. Pharmaceuticals and Medical Devices Agency (PMDA) (Japan)

Manages drug safety reviews, adverse event assessments, and collaborates on international safety
efforts. Website: www.pmda.go.jp

7. Chinese National Medical Products Administration (NMPA)
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Regulates drug safety and manages adverse event data collection in China. Website:
WWww.nmpa.gov.cn

8. Central Drugs Standard Control Organization (CDSCO) (India)

Oversees drug safety monitoring, adverse drug reaction reporting, and regulatory enforcement.
Website: cdsco.gov.in

9. Therapeutic Goods Administration (TGA) (Australia)

Handles drug safety, adverse event reporting, and pharmacovigilance activities in Australia.
Website: www.tga.gov.au

10. Brazilian Health Regulatory Agency (ANVISA)

Responsible for the regulation and oversight of drug safety in Brazil.
Website: www.gov.br/anvisa

Contract Research Organizations (CROs) & PV Service Providers

IQVIA

Parexel

Syneos Health

Cognizant

PPD (Pharmaceutical Product Development)

Global Collaboration and Industry Networks

International Conference on Harmonisation (ICH): Develops international standards for
pharmacovigilance, such as the E2E guidelines. Global Pharmacovigilance Consortiums: Industry
groups that promote best practices and foster collaboration across regions.
Pharmacovigilance & Clinical Research Training Centers in India

Indian Pharmacopoeia Commission (IPC), Ghaziabad

Provides specialized training in pharmacovigilance, drug safety, and regulatory affairs.
Website: www.ipc.gov.in

National Institute of Pharmaceutical Education and Research (NIPER), Mohali

Offers postgraduate and diploma courses in pharmacovigilance, pharmaceutical sciences, and

regulatory affairs. Website: www.niper.gov.in

Indian Society of Pharmacovigilance (ISoP), India Chapter
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Conducts workshops, seminars, and training sessions across various regions focused on
pharmacovigilance. Website: www.isop.org.in

Medvarsity (by Apollo Hospitals) — Online

Provides online certification courses in pharmacovigilance, drug safety, and clinical research.
Website: www.medvarsity.com

Manipal College of Pharmaceutical Sciences, Manipal

Offers training and certification programs in pharmacovigilance and drug safety.
Website: manipal.edu

Symbiosis Centre for Research and Innovation (SCRI), Pune

Provides courses and workshops in pharmacovigilance and clinical research.
Website: www.srisri.org

Apollo Hospitals — Centre for Clinical Research, Hyderabad

Offers training programs in pharmacovigilance and clinical research.
Website: www.apolloclinic.com

Institute of Clinical Research India (ICRI)

Provides diploma and certification courses in pharmacovigilance, clinical research, and regulatory
affairs.
Website: www.icriindia.com

PHARMACOVIGILLANCE TRAINING CENTERS IN INDIA

Training Center Location Courses Offered Website

Indian Pharmacopoeia Pharmacovigilance, drug safety,

Commission (IPC) Ghaziabad regulatory affairs
Postgraduate & diploma in
NIPER Mohali Mohali pharmacovigilance, pharmaceutical
sciences
Indian Society of Various Workshops, seminars, training
Pharmacovigilance (ISoP) Regions programs

Certification courses in

Medvarsity (Apollo Hospitals) Online pharmacovigilance, clinical research

Manipal College of
Pharmaceutical Sciences

Certification in pharmacovigilance

Manipal & drug safety
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5.No. Training Center Location Courses Offered Website
Symbiosis Centre for Courses & workshops in
> Research and Innovation Pune pharmacovigilance & clinical
(SCRI) research
; Apo!lo Hospitals — Centre for Hyderabad Pharmacow.gl‘lance & clinical
Clinical Research research training
g Institute of Clinical Research Multiple Dligi?nn;go%iCfl::;lga;ocriig;cal
India (ICRI) Locations P g

research
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