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ABSTRACT

Pharmacovigilance is an important part of hospital and clinical pharmacy that focuses on the detection, assessment,
understanding, reporting, and prevention of adverse drug reactions (ADRs) and other medicine-related problems. In
hospitals, patients are often exposed to multiple medicines, complex treatment regimens, drug interactions, high-risk
medicines, and medication errors, which may increase the risk of harm. This review describes the concept, objectives,
methods, and importance of pharmacovigilance in hospital and clinical pharmacy practice. The major activities include
spontaneous reporting, active surveillance, intensive monitoring, collection of ADR information, causality assessment,
severity and preventability assessment, documentation, reporting, follow-up, and risk minimization. The review also
highlights medication errors occurring during prescribing, transcribing, dispensing, administration, monitoring, and
patient use. Clinical and hospital pharmacists have an important role in medication history taking, medication
reconciliation, prescription review, identification of drug interactions, monitoring adverse effects, ADR documentation
and reporting, patient counselling, and education of healthcare professionals. A multidisciplinary approach involving
physicians, pharmacists, nurses and other healthcare professionals can strengthen hospital pharmacovigilance systems.
Effective pharmacovigilance helps identifymedicine-related risks at an early stage, promotes rational and safe medicine
use,reduces preventable harm, and contributes to improved patient safety and quality of healthcare.
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healthcare.Clinical pharmacists play an important

INTRODUCTION — role in hospital pharmacovigilance. Their responsi-

pharmacovigilance is an important component of bilities include obtaining medication histories, re-

hospital and clinical pharmacy practice. It is con- viewing prescriptions, identifying drug interactions

and contraindications, monitoring patients for ad-
verse effects, checking relevant laboratory parame-

cerned with the detection, assessment, understanding,

and prevention of adverse drug reactions and other
ters, documenting suspected ADRs, and supporting

ADR reporting. Clinical pharmacists can also pro-

medicine-related problems. Medicines are essential

for the prevention and treatment of diseases, but their

use may also be associated with unwanted or harmful vide patient counselling and educate other healthcare

effects. Therefore, continuous monitoring of medi-
cine safety is necessary to ensure that the benefits of
treatment outweigh the possible risks.In hospitals,
pharmacovigilance has particular importance be-
cause patients often have serious illnesses, multiple
diseases, complex treatment regimens, and may re-
ceive several medicines simultaneously. Factors such
as polypharmacy, drug interactions, renal or hepatic
impairment, extremes of age, previous ADRs, and the
use of high-risk medicines can increase the possibil-
ity of medicine-related problems. Early identification
and proper assessment of these problems can help re-
duce patient harm and improve the quality of

professionals about safe and rational medicine
use.Pharmacovigilance involves a continuous pro-
cess. A suspected ADR is first detected and relevant
patient, drug, and reaction information is collected.
The reaction is then documented and assessed for
causality, severity, seriousness, and preventability.
Appropriate clinical management is provided, and
the suspected ADR is reported through the relevant-
pharmacovigilancesystem. Follow-up is performed
to determine the patient's outcome. Collected data
can subsequently be analyzed to identify recurring
problems and potential safety signals.Hospital phar-
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macovigilance also includes monitoring of medica-
tion errors, drug interactions, high-risk medicines,
antimicrobial therapy, and special patient populations
such as pediatric and geriatric patients. Information
obtained from pharmacovigilance activities can be
used to improve prescribing practices, medication
monitoring, patient counselling, healthcare-profes-
sional education, and hospital medication-safety pro-
cedures.Thus, pharmacovigilance is not limited to
reporting adverse drug reactions. It is a continuous
patient-safety activity that connects detection, assess-
ment, reporting, follow-up, analysis, and preventive
action. Effective collaboration among physicians,
clinical pharmacists, nurses and other healthcare pro-
fessionals is essential for developing a strong phar-
macovigilance system in hospitals.

DEFINITION /
PHARMACOVIGILANCE

CONCEPT OF

e DEFINITION — pharmacovigilance means mon-
itoring medicines to make sure they are safe for
patients. It helps healthcare professionals iden-
tify unwanted effects of medicines and take suit-
able steps to prevent harm.

e Concept of Pharmacovigilance -

The main concept of pharmacovigilance is to im-
prove the safety of medicines and protect patients. A
medicine may be useful for treating a disease, but it
can also cause unwanted effects in some patients.
Therefore, patients need to be monitored during treat-
ment.

The basic concept includes:

Detection of ADRs — Finding unwanted or unex-
pected effects caused by medicines.

Collection of information — Recording details about
the patient, medicine, dose, reaction, and other med-
icines used.

Assessment — Checking the possible relationship be-
tween the medicine and the reaction.

Reporting — Reporting suspected ADRs to the appro-
priate pharmacovigilance system.

Follow-up — Monitoring the patient and recording the
final outcome.

Prevention — Taking steps to reduce the chance of the
same problem happening again.

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY

Improving medicine safety — Using collected infor-
mation to promote safe and proper use of medicines.

e Objective OF PHARMACOVIGILANCE —

e Detect and assess adverse drug reactions (ADRs)
and other drug-related problems.

e Prevent harm to patients by identifying safety
problems early.

e Monitor the safety and effectiveness of medi-
cines throughout their life cycle.

e Identify new or previously unknown adverse ef-
fects of medicines.

e Assess the risk—benefit ratio of medicines and en-
sure that benefits outweigh risks.

e Promote safe and rational use of medicines.
e Improve patient safety and quality of healthcare.

e Provide reliable safety information to healthcare
professionals, regulatory authorities, and pa-
tients.

e Support regulatory actions such as warnings,
changes in dosage, restrictions, or withdrawal of
unsafe medicines.

e Prevent recurrence of drug-related problems and
reduce morbidity and mortality associated with
medicines.

* USES —

e Detects adverse drug reactions and unexpected
side effects.

e Prevents drug-related harm and improves patient
safety.

e Monitors the safety of medicines after they are
marketed.

e Identifies new safety signals that were not de-
tected during clinical trials.

e Assesses the risk—benefit balance of medicines.
e Promotes rational and safe use of medicines.

e Helps healthcare professionals and patients make
informed decisions about medicines.

e Supports regulatory decisions, such as changing
warnings, dosage recommendations,

strictions.

or rc-
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* FUNCTION - e Supports regulatory decisions, such as changing

. warnings, dosage recommendations, or re-
e Detects adverse drug reactions (ADRs) and un- rict &5 & ’
strictions.

expected side effects.

. . e Risk assessment and management of identified
e Prevents drug-related harm and improves patient ,
safety drug-related risks.

e Communication of safety information to

e Monitors the safety of medicines after they are

healthcare professionals, authorities, and the
marketed.

public.
o Identifies new safety signals that were not de-

. .. . e Continuous monitoring of medicines throughout
tected during clinical trials.

their life cycle.
o Assesses the risk—benefit balance of medicines. )
e Regulatory support for actions needed to protect

e Promotes rational and safe use of medicines. public health.

e Helps healthcare professionals and patients make e Prevention of future ADRs through appropriate

informed decisions about medicines. safety measures.

Commonly Used Drugs and Adverse Drug Reactions Monitored in
Hospital and Clinical Pharmacy

Sr. No. Drug / Drug Class | Commeon Hospital Important ADRs to
[ Use Monitor
1 Vancomygin i Serious bacterial Kidney damage, red
| infecticns man syndrome
2 Amikacin I Severe bacterial Mephrotoxicity,
| Infections oot owiciy
3 Gentamicin | macterial infectinns Kidney damage,
hearing loss
a Ceftriaxons Bacterial infections Diarrhea, allergy, liver
problems
5 Amaoxicillin | Bacterial infections. Allergy, diarrhea
6 Azthromycin Respiratory infections Diarrhea, OT
prolongation
7 Metronidazole Anaerobic infections Mausea, metallic taste,
neuropathy
] Paracetamaol Fever and pain Liver toxicity in
overdose
L) Diclofenac Pain and inflammation Gastric irritation, kidney
damage
10 lhuprofen Pain and fever Gastric ulcer, kidney
damage
1 Warfarin Prevention of blood Bleading
clots
12 Heparin F o
of clots thrombocytopenia
13 Insulin Diabetes management Hypoglycemia
14 Metformin Type 2 diabetes Gl upset, rare lactic
acidosis
15 Furosemide Edemna, heart fallure Dehydration, electrolyte
Iimbatance
16 Digaxin Heart failure, Mawsea, bradycardia,
arrhythmias arthythmias
17 Amilodipsne Hypertension Ankle edema, dizziness
18 Enalapril Hypertension, hearl Dry cowgh,
faiura hyperkalemia
19 Atorvastatin High cholesteral Muscle pain, liver
enzyme elevation
20 Phenytoin Selzures Dizziness, gum
enlargement, skin
reactions
e NEW DRUG APPLICATION AND e Pharmaceutical/quality information

e Non-clinical studies
New Drug Application is a formal application sub-
mitted by a pharmaceutical company to a regulatory

e C(linical trial results

authority seeking permission to market a new drug. * Safety data

In the United States, an NDA is submitted to the U.S. °
Food and Drug AdministrationOther countries use o
comparable regulatory submissions, although termi-

Efficacy data
Proposed labeling

. . e Manufacturing information
nology and requirements differ

e Risk-management information

[
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e Objectives of an NDA
The major objectives are to establish:
A. Safety

The drug should have an adequately characterized
safety profile based on available evidence.

B. Efficacy

There should be sufficient evidence that the drug pro-
duces the intended therapeutic effect.

C. Quality

The product should be manufactured consistently ac-
cording to appropriate quality standards.

D. Benefit-risk balance
The overall evidence should support the proposed use
of the drug.
E. Appropriate use

The labeling, dosage, contraindications, warnings
and precautions should allow healthcare profession-
als and patients to use the drug appropriately.

Pharmacovigilance in Hospital & Clinical Pharmacy

Safer medicines e« Better outcomes ¢ Patient centred care

Patient Counselling Chart

PHARMACOVIGILANCE

Monitoring the safety of medicines and

9

preventing harm from adverse drug reactions (ADRs).

| o Patient Counselling
&2 Points

Detection of ;us;;e;ed ADR

possible ADR.

Patient reports symptoms  /  Pharmacist identifies

Take medicines exactly
as prescribed.

Do not stop essential

¥
Collect information

« Patient details (age, gender, weight, etc.)

<<
11

« Dose, route and duration

« Description of reaction (symptoms, onset, severity)

+ Other medicines / medical conditions

¥
Assess the ADR

medicines without
consulting a doctor/
pharmacist.

o®
oA

+ Suspected medicine (name, batch if possible)

Report new, unusual
or severe symptoms
promptly.

Tell healthcare

+ Treat / manage the reaction as required

@ O O

: . /AN
+ Severity (mild / moderate /severe) b |+g professionals about all
- Seri (I».fe-u g, hosp etc) prescription medicines,
. Tlmlf-Ig (when it started and resolved} . OTC medicines and
» + Possible drug-related cause (dechallenge / rechallenge) J supplements being used.
L 2
Immediate action
i — Keep a record of
+ Inform physician ]

+ Stop / change medicine only as directed by the

previous drug allergies
or adverse reactions.

Seek urgent medical
attention for severe
reactions such as:

« difficulty breathing

healthcare professional
= — 3
Document the ADR
In patient record and hospital ADR register,
= —
— ¥
= Report suspected ADR
:" Through the hospital / pharmacovigilance system
(e.g., national regulatory authority).
-

e Methodology of pharmacovigilance -in hospital
and clinical pharmacy —

Pharmacovigilance is the science and activities con-
cerned with the detection, assessment, understanding,
and prevention of adverse effects or other drug-re-
lated problems.

1. Detection of adverse drug reactions

e Patient interviews and clinical monitoring
e Review of medical records

e Medication charts and laboratory reports

e Reports from doctors, nurses, pharmacists, and
patients

e Monitoring of high-risk medicines

o
N~
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J
" « swelling of face/throat
J + loss of consciousness

« severe skin reactions
{e.g., rash, blistering, peefing).

I
2. Methods of ADR monitoring

A. Spontaneous reporting

e Healthcare professionals or patients voluntarily
report suspected ADRs.

e The pharmacist identifies and documents the sus-
pected reaction.

e Reports are submitted to the appropriate pharma-
covigilance centre.

e Useful for detecting rare and unexpected ADRs.

. Active surveillance ADR information is actively
sought rather than waiting for reports. Examples:

e Prescription-event monitoring

e Patient follow-up
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e Chart review

e [aboratory data monitoring

e Targeted monitoring of specific drugs or diseases
C. Intensive monitoring

Continuous monitoring of selected patients receiving
particular medicines.

Particularly useful for newly marketed or high-risk
drugs.

D. Cohort studies

A group of patients receiving a particular drug is fol-
lowed over time.

ADR frequency can be compared with appropriate
populations.

E. Case-control studies

Patients with a particular adverse event are compared
with controls.

Previous exposure to a suspected drug is investigated.

3. Collection of ADR information

Important information includes:
e Patient details

e Suspected drug and dose

e Route and duration of treatment
e Description and onset of reaction
e Concomitant medicines

e Relevant medical history

e Laboratory findings

e Dechallenge/rechallenge information
e Outcome of the reaction

4. Causality assessment

The relationship between the drug and ADR is as-
sessed using methods such as:

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY

WHO-UMC causality assessment
Naranjo algorithm

The reaction may be classified as certain, proba-
ble/likely, possible, unlikely, etc., depending on the
method used.

5. Severity and preventability assessment
e The pharmacist may assess:
e Severity: mild, moderate, severe, or fatal

e Preventability: preventable, probably preventa-
ble, or not preventable

6. Documentation and reporting

e Identifies the suspected ADR.

e Documents it in the patient's record.
e Completes an ADR reporting form.

e Reports it to the hospital pharmacovigilance
unit/appropriate pharmacovigilance centre.

e Follows up the patient and updates the report
when necessary.

7. Evaluation and prevention

e After detecting an ADR, appropriate action may
include:

¢ Discontinuation or modification of the suspected
medicine

e Dose adjustment

e Switching to an alternative drug
e Symptomatic treatment

e Patient counselling

e Monitoring for recurrence

e Alerting healthcare professionals when appropri-
ate
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Comprehensive
Clinical PV

Assigning a Qualified
Person Responsible for
PV (QPPV)

Importance of Pharmacovigilance in Hospital
Multiple diseases

Polypharmacy

Renal or hepatic impairment
Complex drug regimens

Frequent changes in therapy
Intravenous medications

High-risk medicines

Drug-drug interactions

Drug-food interactions

Medication administration errors
Longer exposure to certain medicines

Greater likelihood of receiving emergency medi-
cations

Pharmacovigilance and Clinical Pharmacy

Clinical pharmacy focuses on optimizing medicine
therapy for individual patients, whereas pharmacovig-
ilance focuses strongly on identifying and preventing
medicine-related harm at the patient and population
levels.

The two disciplines are closely connected.

[
&

Clinical pharmacy activities

PHARMACOVIGILANCE
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Signal Detection &
Management

Risk Management
Plan

Medication history
Medication reconciliation
Prescription review
Drug-interaction assessment
Dose optimization
Therapeutic drug monitoring
Patient counselling
Monitoring therapeutic response
Monitoring adverse effects
Pharmacovigilance activities
ADR identification

ADR documentation

ADR reporting

Causality assessment
Severity assessment

Signal detection

Risk assessment

Risk minimization

Safety communication

Role of the Clinical Pharmacist in Pharmacovigi-
lance
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The clinical pharmacist can contribute throughout the
pharmacovigilance cycle.

Identification of suspected ADRs

The pharmacist reviews:

Patient complaints

Medication charts

Laboratory results

Vital signs

Drug administration records

Clinical notes

Previous ADR history

Changes after starting or stopping medicines

Medication History and Medication Reconcilia-
tion

A complete medication history is an important
pharmacovigilance activity.

The pharmacist should document:

Generic and brand name

Dose

Route

Frequency

Duration

Indication

Start and stop dates

Previous exposure

Previous ADRs

Allergy history

OTC medicines

Herbal products

Supplements

Detection of Adverse Drug Reactions

A new symptom occurs after starting a medicine.
Laboratory values change after drug exposure.

The reaction improves after withdrawal of the
suspected drug.

The reaction recurs after re-exposure.

A known pharmacological effect becomes exces-
sive.
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A drug interaction is identified.
A characteristic clinical syndrome develops.
Information Required in an ADR Report

A useful ADR report generally contains four ma-
jor categories of information.

. Patient information

Age

Sex

Relevant medical history
Weight where clinically relevant
Diagnosis

Relevant laboratory findings

. Suspected medicine

Medicine name

Dose

Route

Frequency

Start date

Stop date

Indication

Batch/lot information when relevant
C. Adverse reaction
Description of reaction
Date of onset

Severity

Outcome

Treatment provided

Relevant investigations

. Reporter information

Name/profession
Contact information
Healthcare institution

Causality assessment -

Causality assessment attempts to determine how
likely it is that a medicine caused a particular adverse
event.

Temporal relationship

Alternative explanations
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Dechallenge

Rechallenge

Dose-response relationship

Previous knowledge of the reaction
Objective evidence

Concomitant medicines

Patient-specific risk factorste of reporting
Severity Assessment

Severity describes the intensity or clinical impact
of the reaction.

A reaction can range from:
Mild

Moderate

Severe

Pharmacovigilance Methods

Spontaneous reporting

Healthcare professionals voluntarily report suspected
ADRs.

Advantages:

Relatively inexpensive

Useful for rare and unexpected reactions
Can cover large populations

Useful for signal generation

Limitations:

Under-reporting

Incomplete reports

Reporting bias

Cannot usually provide incidence directly
Variable quality of information
Medication Errors and Pharmacovigilance

Pharmacovigilance is not restricted to classical
ADRs.

Medication errors can occur during:
Prescribing

Transcribing

Dispensing

Administration

Monitoring

Patient use

Examples:

Wrong dose

Wrong medicine
Wrong patient

Wrong route
Duplicate therapy
Omitted dose
Incorrect infusion rate

Role of Hospital Pharmacist

A hospital pharmacist can support pharmacovigilance
through:

Dose

Frequency

Route
Contraindications
Interactions
Duplication
Allergies
Dispensing
Ensuring the correct:
Patient

Medicine
Strength

Dosage form
Quantity
Instructions

Medication monitoring

Monitoring high-risk medicines and identifying pos-

sible adverse effects.

ADR documentation

Maintaining accurate records of suspected reactions.

Reporting

Submitting suspected ADRs to the appropriate phar-

macovigilance centre.
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Education
Doctors

Nurses
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e Pharmacists
e Patients
e Pharmacy students

e Clinical Pharmacist in the Pharmacovigilance
Committee

e Physicians

e C(Clinical pharmacists

e Hospital pharmacists

e Nurses

e Microbiologists

e Laboratory professionals

o Hospital administrators

e Pharmacovigilance personnel

e The committee can:

e Review ADR reports

e Review medication errors

o Identify recurrent problems

e Monitor high-risk medicines

e Develop SOPs

o Educate healthcare professionals
e Review prescribing practices

e Recommend risk-reduction strategies
e Monitor implementation

e Provide feedback

e High-Risk Medicines Requiring Close Monitor-
ing

e Anticoagulants

e Insulin

e Opioids

e Antiepileptic drugs

e Chemotherapeutic agents
e Immunosuppressants

e Certain antiarrthythmics
e Aminoglycosides

e Vancomycin

e Digoxin

e Potassium-containing intravenous preparations
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CONCLUSION -

Pharmacovigilance is an essential part of hospital and
clinical pharmacy that helps to ensure the safe and ef-
fective use of medicines. It involves the detection, as-
sessment, documentation, reporting, and prevention
of adverse drug reactions and other medicine-related
problems. In hospitals, factors such as polypharmacy,
drug interactions, high-risk medicines, complex treat-
ment regimens, and medication errors increase the
need for continuous medicine-safety monitoring.Clin-
ical and hospital pharmacists play an important role in
pharmacovigilance through medication history tak-
ing, medication reconciliation, prescription review,
ADR identification and reporting, causality and sever-
ity assessment, patient counselling, and monitoring of
high-risk medicines. Effective communication and
collaboration among pharmacists, physicians, nurses,
and other healthcare professionals can strengthen
pharmacovigilance activities.Overall, an effective
pharmacovigilance system helps identify medicine-
related risks at an early stage, reduce preventable
medication-related harm, promote rational medicine
use, and improve patient safety and quality of
healthcare. Continuous monitoring, proper documen-
tation, timely reporting, and appropriate preventive
actions are therefore important components of safe
hospital and clinical pharmacy practice.
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