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Series Learning Objectives

1. Describe issues and the challenges in the 
conduct of pharmacovigilance. 

2. Explain a framework for assessing and 
improving drug and vaccine safety.

3. Demonstrate how pharmacovigilance 
methods and risk management strategies can 
be used in resource‐limited settings.



Today’s Session

• Overview and fundamentals
• Regulatory pharmacovigilance
• Framework for pharmacovigilance



Plan for Sessions #2 and #3

• Methods for risk identification, risk evaluation, 
risk management and communication

• Conducting PV in public health programs, 
including vaccine PV

• PV considerations for drug developers/industry
• Metrics and assessing the performance of PV 
systems



Contemporary Issues in PV

• PV and public health programs
• Metrics
• Harmonization
• Active surveillance
• Records linkage
• Epidemiologic methods for risk evaluation
• Social media
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Pharmacovigilance
 The science and activities related to the 

detection, assessment, understanding, 
and prevention of drug-related problems 
(WHO).



 Conducted across a medicine’s life-cycle
 Premarketing
 Post-Marketing



Drug safety knowledge is accrued 
throughout the lifecycle of a drug
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Label
Pharmacovigilance 
planning
Risk management
Postmarketing studies

Development Phase Postmarketing Phase

• Common adverse 
events

• Signals of other 
adverse events

Less common adverse events
Refined knowledge of specific adverse 
events
Understand conditions of use

Revised:
Label
Pharmacovigilance 
planning
Risk management
Postmarketing studies

Approval



• Regulatory requirements
• WHO‐Prequalification (PQ) requirement
• Prevention and treatment guidelines
• Related terminology:

– Safety surveillance
– Pharmacoepidemiology
– Postmarketing surveillance
– Phase IV studies



Who Needs Safety Information?

Health Regulators and Other Authorities:
1. Approval and availability of medicines

2. Rational use

3. Treatment and prevention guidelines

4. Monitor quality

Health care providers

Patients



Sources of Safety Information
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Medicines are among the most important 
health interventions

 Rx-Related “Best Buys” in Health:
 Vaccinate children
 Prevent and treat childhood pneumonia, diarrhea, and 

malaria
 Attack the spread of HIV, including providing 

antiretroviral medications
 Treat TB patients

Disease Control Priorities Project, www.dcp2.org



 Safety information collected during drug and vaccine 
development is incomplete:
• Animal tests insufficient to predict human safety
• Clinical trials evaluate limited duration and numbers of 

carefully selected patients in carefully selected 
settings

• Pregnant women and other vulnerable groups typically 
excluded

Why Pharmacovigilance?







Why be concerned about adverse 
drug reactions?

 People in every country of the world are affected by adverse 
drug reactions (ADRs)
 ADRs are among a leading cause of death
 At least 60% of ADRs are believed to be preventable

 In some countries ADR-related costs, such as hospitalization, 
surgery and lost productivity, exceed the cost of medications
 Countries may spend 15-20% of their hospital budget 

managing drug complications
 In the United States, drug-related morbidity and mortality 

has been estimated to cost between USD 30.1 billion and 
USD 136.8 billion



Safety Requirements for Medicines

 No medicine is absolutely safe
 “Safety” = benefits exceed risks for defined 

population and use
 Determination of safety is inseparable from 

consideration of the medicine’s effectiveness



Pharmacovigilance at the  local, 
national , and international level
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Local Level:  Example

 Patient seeks care for adverse 
event

 Clinician recognizes it as a 
potential adverse event following 
immunization (AEFI) 

 AEFI is recorded and reported
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National Level:  Roles of the Drug Regulator

Access  to medicines
• Assess efficacy, safety, quality

Protection of the public
• During clinical trials
• Postapproval

Information to the public



National Level – More Specifically

 Feedback to reporter including eliciting further follow-up 
information

 Code & enter adverse event reports into data base

 Causality assessment 

 Investigation

 Identify potential safety signals

 Evaluate signals

 Assessment of benefit-risk

 Collaborates with public health programs

 Communication
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Components of Postmarketing 
Surveillance at the US FDA
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Regional Level

 Pan American Network for Drug Regulatory 
Harmonization (PANDRH)

 Asia-Pacific Economic Cooperation (APEC)
 African Medicines Regulatory Harmonization 

Initiative of the African Union’s New Partnership 
for Africa’s Development (NEPAD)
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International Level
 Technical assistance
 Normative & policy
 Signal detection
 Signal evaluation

 Funding
 Capacity building/training
 Coordination/communication
 Research
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WHO Program for International Drug 
Monitoring

National 
Pharmacovigilance 

Centers

WHO Collaborating
Centre, Uppsala

WHO-HQ + 
6 Regional Offices



WHO Program for International Drug 
Monitoring

 Full Member Countries (134)
 Associate Member Countries (29)
 WHO Collaborating Centers



The Pharmacovigilance Process
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Risk 
Identification

Risk 
Evaluation

Risk 
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1.  Risk Identification
 Purpose:
 Identify suspected side effects

 Sources:
 Spontaneous adverse event case reports
 Premarketing studies: preclinical and clinical trials
 Medical literature
 Bulletins from other regulatory agencies



Adverse Events of Particular Interest

 Serious adverse event (SAE)
 Serious and unexpected serious adverse reaction 

(SUSAR)
 Adverse events following introduction of new 

medicines
 Adverse events following changes in treatment 

guidelines



Definitions

Adverse Drug Reaction (ADR)
• Any untoward and unintended responses to

an investigational medicinal product related
to any dose administered



Definitions
 Unexpected Adverse Drug Reaction
 Unexpected adverse reaction is one, the nature or 

severity of which is not consistent with information in 
the relevant source document(s). 
 e.g. investigator’s brochure or summary of product 

characteristics



Definitions
 Serious adverse event (SAE) or reaction is any 

untoward medical occurrence that at any dose: 
 Results in death, 
 Is life-threatening, 
 Requires inpatient hospitalization or prolongation of 

existing hospitalization, 
 Results in persistent or significant 

disability/incapacity, or 
 Is a congenital anomaly/birth defect. 



Spontaneous Adverse Drug 
Reaction Reporting

 Voluntary, passive reporting of suspected 
adverse events during routine clinical practice

 Advantages:  
 Can be nation-wide, generate signals
 Examples:  lipodistrophy, lactic acidosis, 

nephrotoxicity
 Characterize at-risk groups, risk factors, and clinical 

characteristics through case series

 Disadvantages:  
 Underreporting, recognition problems, biases, no 

denominator, report quality issues



Spontaneous Reports are 
Important
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Source: Lester et al. Evaluation of FDA safety-related drug label changes in 2010. Pharmacoepi Drug Safety 
2013;22:302-5.



Strengthening Spontaneous 
Reporting

1. Define priorities for reporting

2. Easy contact with and quick 
access to pharmacovigilance 
system

3. Information and support for 
reporting suspected ADRs

4. Feedback on pharmacovigilance 
activities

5. Training

6. Quality assurance visits

7. Ongoing presence of focal 
persons

Sevene et al. Drug Safety 2008;31:867-876 



The Pharmacovigilance Process
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2.  Risk Evaluation
 Qualitative:  Causality assessment.  Determine 

whether there is reasonable possibility that the 
product is etiologically related to the adverse 
experience

 Quantitative:  Use epidemiological methods to 
confirm and quantify the relationship between the 
drug and the ADR



 Determine whether there is reasonable possibility that 
the product is etiologically related to the adverse 
experience

Qualitative:  Causality Assessment

Causality 
term 

Assessment criteria

Certain • Event or laboratory test abnormality, with plausible time relationship to drug intake
• Cannot be explained by disease or other drugs
• Response to withdrawal plausible (pharmacologically, pathologically)
• Event definitive pharmacologically or phenomenologically (i.e. an objective and 
specific medical disorder or a recognized pharmacological phenomenon)
• Rechallenge satisfactory, if necessary

Probable /
Likely

• Event or laboratory test abnormality, with reasonable time relationship to drug intake
• Unlikely to be attributed to disease or other drugs
• Response to withdrawal clinically reasonable
• Rechallenge not required

Possible • Event or laboratory test abnormality, with reasonable time relationship to drug intake
• Could also be explained by disease or other drugs
• Information on drug withdrawal may be lacking or unclear

Unlikely • Event or laboratory test abnormality, with a time to drug intake that makes a 
relationship improbable (but not impossible)
• Disease or other drugs provide plausible explanations



Quantitative

Use epidemiological methods to confirm and quantify 
the relationship between the drug and the adverse 
event:
 Registries, 
 Cohort studies
 Case-control studies
 Phase IV, and other studies



Pharmacovigilance Process

Risk 
Identification

Risk 
Evaluation

Risk 
Management and 
Communication



Available Tools for Risk Management

1. Product labeling
2. Education and outreach 
3. Reminder/prompting systems 
4. Restricted distribution
5. Suspend procurement 
6. Withdraw product from local approved or 

essential medicines list



Example of a Reminder:  
Isotretinoin (Accutane)



Risk Management Goal and Approach: 
Examples



Gaps in PV in LMICs
• Infrastructure, resources, training, and methodologies
• Low number of ADR reports for signal detection
• Limited active surveillance
• Few countries allocate budgets to PV, but some public health 

programs and donor organizations supporting PV activities

http://apps.who.int/medicinedocs/documents/s19152en/s19152en.pdf



 Malaria-endemic countries submitted only 1.2% 
of all of the ADR reports 

 Only 60 out of 21,312 ADR reports were related 
to ACTs, 51 of which were coming from four 
sub-Saharan African countries. 





Top 10 product classes in African reports 
vs rest of world (RoW) 

Ampaudu, et al (2006)



 “Drugs and vaccines are 
reaching unprecedented 
numbers of people in low-
and middle-income 
countries. 

 These products have 
tremendous potential to 
save lives and reduce 
suffering, but many of the 
countries in which these 
products will be used do 
not have the capacity to 
effectively monitor their 
post-market safety.” 
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https://docs.gatesfoundation.org/documents/SSWG%20Final%20Report%2011%2019%2013_desi
gned.pdf





Summary
 Pharmacovigilance of marketed medicines is part of a 

continuum:  Benefit-Risk
 Both clinical trials safety and post-marketing 

pharmacovigilance are critical throughout a medicine’s 
life-cycle.

 Pharmacovigilance identifies and quantifies important 
adverse events and provides vital information for the 
rational and safe use of medicines

“Ensuring the acceptability of the risk–benefit profile of a 
drug after it is approved… is no less central a public 
health mission than ensuring the acceptability of the 
profile before it is permitted to enter the market.”



Thank You
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stergach@uw.edu
www.globalmedicines.org


