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New Developments in Vaccine Safety Monitoring
 Canada and the World 

PharmacovigilancePharmacovigilance: : The science and activities The science and activities 
relating to the detection, assessment, understanding and relating to the detection, assessment, understanding and 
prevention of adverse effects or any other drugprevention of adverse effects or any other drug--related related 
problems (WHO 2002)problems (WHO 2002)
 pharmakon

 
(Greek):  ‘drug’

 vigilare
 

(Latin): ‘to be awake’……‘to keep watch’

Key subtext: “Think globally, act locally”

Presenter
Presentation Notes
Historical – mandate for PHAC doing what it does vis a vis vaccine pharmacovigilance

Political – PT role in health – realities and impact on pv activities 

Biological – preventative vaccines as unique products with implications for vaccine pharmacovigilance

Societal – emphasis on safety overwhelming  as memory of disease fades, and as programmes focus on less well understood threats (HPV)

Programmatic – herd immunity / coverage requirements – impact of vaccine safety scares

National – shared vision of NIS included safety and what would be ideal

Global – NIS matches the indicators for 
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New Developments in Vaccine Pharmacovigilance
 Global Perspectives, Canadian

 
Scene


 

Global vaccine pharmacovigilance


 
Origins



 
Key players



 
Best practices


 

Canadian vaccine pharmacovigilance


 
Origins



 
Key players



 
Current system



 
New Developments 

Presenter
Presentation Notes
Historical – mandate for PHAC doing what it does vis a vis vaccine pharmacovigilance

Political – PT role in health – realities and impact on pv activities 

Biological – preventative vaccines as unique products with implications for vaccine pharmacovigilance

Societal – emphasis on safety overwhelming  as memory of disease fades, and as programmes focus on less well understood threats (HPV)

Programmatic – herd immunity / coverage requirements – impact of vaccine safety scares

National – shared vision of NIS included safety and what would be ideal

Global – NIS matches the indicators for 
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• 1963 -
 

WHO call to 
global action regarding 
adverse event 
monitoring 

New Developments in Vaccine Safety Monitoring
 Global Pharmacovigilance: Origins 

Thalidomide Disaster
• marketed 1957-1961 
•

 
used to treat morning 

sickness during pregnancy
•

 
caused congenital 

malformations 
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New Developments in Vaccine Safety Monitoring
 Global Pharmacovigilance: Key Players

• World Health Organization (WHO)

• Uppsala Monitoring Centre (UMC)

• Council for International 
Organizations of  Medical Sciences 
(CIOMS)

• Brighton Collaboration
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

 
Article 2 of WHO constitution -mandate 
from member states:   

“to develop, establish and promote 
international standards with respect to 
food, biological, pharmaceutical and 

similar products”

New Developments in Vaccine Safety Monitoring
 Global Pharmacovigilance: Key Players 

• Assessment of National Regulatory Systems for Vaccines
• Global Drug Monitoring Programme 
• Global Advisory Committee on Vaccine Safety (GACVS)
• Vaccine Safety Net -

 
guide to good web-based info 

• Training programs for Low/Middle income countries 

Presenter
Presentation Notes
WHO role in vaccines regulation based on its:

Constitutional mandate

Various General Assembly resolutions

Together these ask WHO to support countries in efforts to implement national vaccination policies and 

programs to ensure:

Equity of access to vaccines

Product safety and quality

Appropriate use of vaccines



WHO asked to set up efficient national vaccine regulaory mechanisms to ensure that available 

Vaccines are of good quality



WHO provides service to UNICEF and other UN agencies that purchase vaccines to determine acceptabiity in principle of vaccines from different soures for supply to these agencies

service aims to ensure vaccines used in imm. Pgms are safe and effective and meet specific needs of pgm  

Potency

Thermostability

Presentation

Labelling

Shipping conditions

Etc



Specific WHO activities in support of their mandate

- biologic reference preparations to be used as standards
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WHO Quality Indicators for  
National Regulatory Authorities (NRAs)

• Developed in 2004 by the WHO 
• Primary purpose: provide assessment tools for 

National Regulatory Authorities able to ‘pre-qualify’
 vaccines for UNICEF programs

–

 

Eg: Arepanrix

 

+ seasonal flu made in GSK Laval plant 
–

 

Canada was assessed in January 2007

• Six spheres of regulatory function assessed
1.

 

Marketing authorization and licensing activities
2.

 

Post-marketing activities including surveillance of AEFI
3.

 

NRA Lot release
4.

 

Laboratory access
5.

 

Regulatory inspections
6.

 

Regulatory oversight of clinical trial

Presenter
Presentation Notes
Re 5 - inspections

license manufacturing facilities

Inspect their premises and distribution channels

Check compliance with local laws



In addition to functions assess the overall regulatory framework that crosscuts all 6 functions

documents the legal basis, regulations, mandate, enforcement power, development plan, support, infrastructure, transparency and involvement of all other institutions of the vaccine regulatory system that may play an important role);



Note issue of fragmented regulatory functions in some countries and that: National regulatory structures should thus be designed in such a way to provide overall responsibility and accountability for all aspects of drug and vaccines regulation for the entire country.
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1.

 

Institutional regulations and guidelines for post-marketing 
surveillance including monitoring and management of AEFI

2.
 

Quality Management System for post-marketing activities
3.

 

Roles and responsibilities of the key players (NRA, Central 
Laboratory, surveillance staff, immunization staff)

4.

 

Human resource management (including training)
5.

 

Routine and functional system for regular review of safety and 
efficacy of the vaccine product for regulatory action including a 
process to review and share relevant data between key players 
and taking appropriate action

6.

 

Capacity to detect and investigate significant vaccine safety 
issues

7.

 

Regulatory outcome regarding vaccine performance
8.

 

System for providing feedback on AEFI from the national to all 
levels

WHO Quality Indicators for
 Post-marketing activities including AEFI surveillance

Presenter
Presentation Notes
-Indicators and assessment manual can be used 

By WHO assessment team

By jurisdictions who wish to do a self-evaluation of their program

By NRA authorities who wish to assess the program of another country
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

 

Collects, assesses, communicates information from member 
countries about benefits, harm, effectiveness and risk of drugs



 

Collaborates with member countries on pharmacovigilance

 

practice


 

Global Adverse event reports collated in Vigibase

 

(~4 million)


 

Ongoing signal detection plus efforts to improve processes 


 

http://www.who-umc.org/

Programme of International Drug Monitoring


 

Initiated in 1968 with 10 countries, including Canada, 
agreeing to pool national adverse event reports to 
enable rapid detection of safety issues



 

Steady growth with 106 countries by July, 2011


 

1978 Uppsala Monitoring Centre (UMC) in Sweden took 
on coordination of programme for WHO  

New Developments in Vaccine Safety Monitoring
 Global Pharmacovigilance: Key Players 
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New Developments in Vaccine Safety Monitoring
 Global Pharmacovigilance: Key Players 

• Global Advisory Committee on Vaccine 
Safety (GACVS)  -

 
1999

Objective: to respond promptly, efficiently and 
with scientific rigour to vaccine safety issues of 
potential global importance

Annual June & December meetings; publish 
conclusions

http://www.who.int/vaccine_safety/en/

• Vaccine Safety Net
• Vaccine Safety Training Programs

Presenter
Presentation Notes
WHO role in vaccines regulation based on its:

Constitutional mandate

Various General Assembly resolutions

Together these ask WHO to support countries in efforts to implement national vaccination policies and 

programs to ensure:

Equity of access to vaccines

Product safety and quality

Appropriate use of vaccines



WHO asked to set up efficient national vaccine regulaory mechanisms to ensure that available 

Vaccines are of good quality



WHO provides service to UNICEF and other UN agencies that purchase vaccines to determine acceptabiity in principle of vaccines from different soures for supply to these agencies

service aims to ensure vaccines used in imm. Pgms are safe and effective and meet specific needs of pgm  

Potency

Thermostability

Presentation

Labelling

Shipping conditions

etc

http://www.who.int/vaccine_safety/en/
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CIOMS (1949; WHO+UNESCO http://www.cioms.ch/) 
Council for International Organizations of Medical Sciences

New Developments in Vaccine Safety Monitoring
 Global Pharmacovigilance: Key Players 



 
International, non-government, non-profit organization



 
>60 member organizations: biomedical disciplines, 
national academies of sciences, medical research 
councils



 
Aim to facilitate and promote international activities in 
biomedical sciences; collaborate with UN (especially 
WHO, UNESCO)



 
Several key long-term programmes 


 

Bioethics


 

Health Policy, Ethics and Human Values  


 

Drug Development and Use

http://www.cioms.ch/
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

 
Safety requirements for the use of drugs   



 
Assessment and monitoring of adverse drug reactions 
and pharmacogenetics

New Developments in Vaccine Safety Monitoring
 Global Pharmacovigilance: Key Players 

Programs on Drug Development and Use

Time-limited Working Groups formed to report on specific 
topics; members with relevant expertise chosen from 


 
Pharmaceutical industy

 
–

 
scientists/pharmacovigilance

 expertise


 
Regulatory Agencies



 
Governmental institutions



 
Academia (industrialised / developing countries / 
international organizations)

Presenter
Presentation Notes
National pharmacovigilance centres

Organisations recognised by governments to

represent their country in the WHO Programme

(usually the drug regulatory agency). A single,

governmentally recognized centre (or integrated

system) within a country with the clinical and

scientific expertise to collect, collate, analyse and

give advice on all information related to drug

safety.

Neural network

A type of artificial intelligence used in the

BCPNN to scan the WHO ADR database

(Vigibase).

Over
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New Developments in Vaccine Safety Monitoring
 Global Pharmacovigilance: Key Players 



 
Develop general definitions strictly focused on vaccine 
pharmacovigilance



 
Contribute to development, review, evaluation,  
approval and dissemination of Brighton Collaboration 
AEFI definitions  



 
Collaborate with other CIOMS working groups 
especially: SMQs, and Signal Detection

-WHO WG on Vaccine Pharmacovigilance

Report due for publication in 2012………

Presenter
Presentation Notes
Many working groups with a focus on safety

Reporting form for adverse reactions (used by industry)

Standards for periodic safety update reports (PSUR)

Proposals for harmonized ‘package insert’ safety information

Approaches for assessing benefit-risk

Discussion of management/interpretation of safety data

Practical aspects of signal detection
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-WHO WG on Vaccine Pharmacovigilance

Unique aspects of vaccines relative to other drugs  


 
Complex biologic products  



 
Often target high % population (eg

 
birth cohorts)



 
Benefits of immunization not immediately visible 



 
Optimal schedule protects before age of greatest risk 
but….targeted ages may coincide with emergence of  
underlying disease (eg

 
neurodevelopmental

 
disorders)



 
Subpopulations may be more susceptible to AEFIs



 
Causality assessment complicated by inability to readily 
‘dechallenge’

 
and reluctance to ‘rechallenge’



 
Health professionals who recognize and report AEFI 
often not the same as those who gave the vaccine

Presenter
Presentation Notes
 Complex biologics: Each component may have unique safety implications

Variability from lot to lot can impact quality, effectiveness, safety
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General definition: Any untoward medical occurrence which follows 
immunization and which does not necessarily have a causal relationship 
with the usage of the vaccine. The AE may be any unfavourable or

 
unintended sign, abnormal laboratory finding, symptom or disease

Cause-specific definitions
1.Vaccine product-related reaction:

 

An AEFI that is caused or 
precipitated by a vaccine due to one or more of the inherent properties 
of the vaccine product

2.Vaccine quality defect-related reaction:

 

An AEFI that is caused or 
precipitated by a vaccine that is due to one or more quality defects of 
the vaccine product including its administration device as provided by 
the manufacturer.

3.Immunization error-related reaction:

 

An AEFI that is caused by 
inappropriate vaccine handling, prescribing or administration and thus 
by its nature is preventable

4.Immunization anxiety-related reaction:

 

An AEFI arising from anxiety 
about the immunization.

5.Coincidental event:

 

An AEFI that is caused by something other than 
the vaccine product, immunization error or immunization anxiety.

-WHO WG on Vaccine Pharmacovigilance
Adverse Events Following Immunization

Presenter
Presentation Notes
a vaccine quality defect is defined as any deviation of the vaccine product as manufactured from its set quality specifications. 

“Inappropriate” refers to usage (handling, prescribing and administration) other than what is licensed and recommended in a given jurisdiction based on scientific evidence or expert recommendations.
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General definition: Any untoward medical occurrence which follows 
immunization and which does not necessarily have a causal relationship 
with the usage of the vaccine. The AE may be any unfavourable or

 
unintended sign, abnormal laboratory finding, symptom or disease

Cause-specific definitions
1.Vaccine product-related reaction 
2.Vaccine quality defect-related reaction 
3.Immunization error-related reaction 
4.Immunization anxiety-related reaction 
5.Coincidental event

-WHO WG on Vaccine Pharmacovigilance
Adverse Events Following Immunization

Application of AEFI definitions depends on the context:


 

Spontaneous reporting


 

Clinical case assessment and management


 

Cluster investigation


 

Causality assessment


 

Vaccine safety communication and education 

Presenter
Presentation Notes
a vaccine quality defect is defined as any deviation of the vaccine product as manufactured from its set quality specifications. 

“Inappropriate” refers to usage (handling, prescribing and administration) other than what is licensed and recommended in a given jurisdiction based on scientific evidence or expert recommendations.
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

 
International voluntary non-profit collaboration
(Funding from US CDC, WHO, research grant)



 
Global collaboration + scientific methods to achieve 
best-evidence-based standardization of public health 
tools to support vaccine safety research+surveillance



 
Activities, resources, tools


 

Safety data collection standards


 

AEFI case definitions and tool for diagnostic leveling


 

Collaborative studies


 

Linking databases


 

Building capacity


 

Communicating findings 

New Developments in Vaccine Safety Monitoring
 Global Pharmacovigilance: Key Players 

Initiated in 2000

Presenter
Presentation Notes
 Standards: The lack of a common terminology and shared understanding of adverse events following immunization (AEFI) has caused much confusion amoung professionals and everyone considering to be immunized.At the Brighton Collaboration, we provide investigators with up-to-date case definitions of AEFI, guidelines, and template protocols for their use to give public health decision makers the most accurate results available.



Collaborative studies: at the Brighton Collaboration we are pioneering collaborative vaccine safety studies across borders and promote collaborative studies, both ivestigating the safety of specific vaccines as well as evaluating the standards we have created

Vaccine safety needs assessment in low and medium income countries  

SWOT analysis of international vaccine safety initiatives  

Background incidence rates of adverse events of special interest in Europe  

Risk of Guillain Barr� Syndrome associated with pandemic influenza vaccines  

Risk of thrombocytopenia following MMR

Evaluation of the 

Anaphylaxis case definition in Switzerland 

 Guillan-Barr� Syndrome case definition in Europe  

Anaphylaxis case definition in Europe  

seizure case definiton in Europe  

Brighton automatic case classification tool

Already completed evaluations: first 6 case def in VAERS; intussusception  and aseptic meningitis in Switzerland; HHE in Netherlands



Linking database Large link data: established Brighton linkage program to conduct record linkage studies on population of >120 million people; building on infrastructure and methodological framework that has been initiated



Building capacityNow more than ever, it has become clear that safety of vaccines is not a local, but a global concern. As immunization systems mature, the safety of vaccines has become pivotal in determining the success or failure of national vaccine-preventable disease control programs.At the Brighton Collaboration, we have joined forces with the World Health Organization (WHO) and the Bill & Melinda Gates Foundation to build vaccine safety monitoring capacity in the world痴 poorest countries. With the European Center of Disease Prevention Control (ECDC), we have developed pilot infrastructure for electronic record linkage and an online tool for automatic case classification. Over the last 10 years, we have built an active global network of vaccine safety professionals serving s a global vaccine safety resource. 



Communicating findings Now more than ever, it has become clear that safety of vaccines is not a local, but a global concern. As immunization systems mature, the safety of vaccines has become pivotal in determining the success or failure of national vaccine-preventable disease control programs.At the Brighton Collaboration, we have joined forces with the World Health Organization (WHO) and the Bill & Melinda Gates Foundation to build vaccine safety monitoring capacity in the world痴 poorest countries. With the European Center of Disease Prevention Control (ECDC), we have developed pilot infrastructure for electronic record linkage and an online tool for automatic case classification. Over the last 10 years, we have built an active global network of vaccine safety professionals serving s a global vaccine safety resource. 
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Case Definitions

• Abscess at the vaccination site
• Cellulitis

 

at the vaccination site
• Anaphylaxis
• Encephalitis, Myelitis, Acute 

Disseminated Encephalomyelitis
• Guillain

 

Barre

 

Syndrome and 
Fisher Syndrome

• Aseptic meningitis
• Seizure
• Hypotonic Hyporesponsive

 

Episode
• Persistent crying
• Intussusception
• Rash
• Thrombocytopenia

• Local Reaction
• Induration
• Swelling
• Nodule
• Fever
• Fatigue
• Diarrhoea
• Vaccinia

 

(smallpox vaccine) 
specific adverse events


 

Robust take


 

Eczema vaccinatum


 

Generalized vaccinia


 

Inadvertent inoculation


 

Progressive vaccinia
• Unexplained sudden infant 

death
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New Developments in Vaccine Safety Monitoring

 Global Pharmacovigilance: Best Practices


 

Clinical case management and research  


 

Population-based surveillance and research


 
Signal detection



 
Hypothesis testing



 
Background incidence in populations  


 

Causality assessment paradigm for “Did it?”


 

Stakeholder communication


 

Capacity building 
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Global Best Practices -
 

Vaccine Safety Monitoring 
Clinical Case Management and Research 


 

Italy -
 

Veneto Green Channel (1992)


 

Australia -
 

Immunisation Adverse 
Events Clinic (1996) 


 

US -
 

Clinical Immunisation Safety 
Assessment Network (2001) 
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Vaccine Safety Monitoring 
Clinical Case Management and Research 



 
Created by local Public Health authority



 
Immunology Unit at the University of Verona



 
Consultant service to PHUs, physicians to evaluate:


 

individuals with previous AEFI


 

suspected contraindications 


 
Manage regional AEFI surveillance system



 
Surveillance of specific AEFIs



 
Help detect and manage signals



 
Assist in training of immunization staff



 
Publish annual reports

16 years, from 1992-2008


 

Evaluated 1280 cases, 76% <14 yrs


 

Of 724 immunized after the evaluation, 7.6% had mild, 
short-lived AEFI 

Italy -
 

Veneto Green Channel (1992)

Presenter
Presentation Notes
Regional Programme for Pre-Vaccination Consultancy and Vaccine Adverse Event Surveillance "Green Channel"

 Aims of the activity   Modern vaccinology has led to the development of new, highly immunogenic and safe instruments against infectious diseases. However, demand for safety has also increased along with misinformation and anti-vaccine movements of increasing popularity, particularly in areas where vaccine preventable diseases are uncommon. Although serious adverse events following immunization (AEFIs) are rare, it is sometimes difficult to ascertain a causal association and establish eligibility for further administration at the individual level. For this reason some countries are improving their surveillance systems by establishing clinical evaluation centres for AEFIs. In 1993, the Veneto Region Public Health Authority approved a project for vaccination improvement which established a special Service for prevention, evaluation, and monitoring of AEFIs, named the Green Channel, at the Department of Pathology, at the University of Verona. In 2005 the Public Health Authority established the Green Channel as a Regional Reference Centre for Pre-Vaccination Consultancy and AEFI Surveillance at the Immmulogy Unit of the University Hospital of Verona.

 Official tasks  The Green Channel has the following tasks, as assigned by the Regional Public Health Authority:

･	Specialized pre-vaccination consultancy, for the Local Health Units (LHUs), to evaluate the eligibility to vaccination of subjects with history of previous AEFIs or contraindication (CI);

･	Management of the regional AEFI surveillance system;

･	Monitoring of serious AEFIs reported in the Veneto Region;

･	Surveillance of specific AEFIs or events of special interest;

･	Publication of annual reports on activity for feedback information to vaccine personnel.

Pre- and Post-Vaccination Consultancy  



The consultancy is for subjects who need a specialized examination for suspected AEFIs or CIs to start or continue vaccine administration, as indicated by a standardized pre-vaccination



questionnaire used at LHU level to rule out any CI before vaccination. When requested by the Regional Referring Physician, the Green Channel is alerted on specific cases. Here, prior AEFI and/or underlying pathologies as potential risk factors are evaluated by clinical and/or accurate record examination, an in-depth anamnesis, and, eventually, specialized consultation from other disciplines and in vivo/in vitro tests, in order to



identify specific sensitizations. Finally, a conclusive report is released to LHU, containing



instructions for vaccination with standard procedure or precautions (i.e pre-medication, temporally separated single injections, hospitalization, different vaccine preparation), or, in selected cases, indicating temporary suspension or exemption. Electronic services (fax, e-mail) on general issues or specific cases regarding AEFIs and CIs are also available for simple or urgent questions and for risk communication.

 Regional AEFI Surveillance System 



The Regional Surveillance System for AEFIs has been assigned to the Immunology Unit of the University Hospital of Verona, to collaborate also with the Pharmacovigilance System. The AEFI reports sent to the Pharmacovigilance System and forwarded to the Green Channel are examined, classified and computerized into a specific database. Unusual and serious cases are thoroughly studied and followed up to recovery or stabilization of the lesion.   Annual reports  During the overall period, 14 official reports on the consultation and surveillance activity of the Green Channel have been published for the Health Authorities and vaccine personnel of the LHUs.

Training activity  The Green Channel collaborates with the Regional Public Health Authority on training programmes on vaccine safety for health care personnel.

International projects During the period 2006-2008 the Green Channel participated in the European Project VENICE (Vaccine European New Integrated Collaborative Effort), as leader of the work-package on "Capacity Building in Monitoring, Prevention and Management of Adverse Events following Immunization" (http://venice.cineca.org). The Green Channel also collaborated on the project VAESCO I, launched by ECDC (European Centre for Disease Prevention and Control) in 2008. The activity on vaccine safety and AEFI surveillance at European level has been carried out by the project VAESCO II (http://www.vaesco.net), launched by ECDC in 2009.   Selected publications

1.	G. Zanoni, TMD Nguyen, M Valsecchi, G Gallo, G Tridente. Prevention and Monitoring of Adverse Events Following Immunization: the "Green Channel" of the Veneto Region in Italy. Vaccine 2003: 22; 194-201. 2. G. Zanoni, A. Ferro, M. Valsecchi, G. Tridente. The "Green Channel" of the Veneto Region as a Model for Vaccine Safety Monitoring in Italy. Vaccine 2005; 23:2354-58 3. J Mereckiene, S Cotter, A Nicoll, D Levy-Bruhl, A Ferro, G Tridente, G Zanoni, P Berra, S Salmaso, D O'Flanagan, VENICE Project Gatekeepers Group. National Seasonal Influenza Vaccination Survey in Europe, 2008. Euro Surveill. 2008 Oct 23;13(43). pii: 19017 4. J Mereckiene, S Cotter, JT Weber, A Nicoll, D L騅y-Bruhl, A Ferro, G Tridente, G Zanoni, P Berra, S Salmaso, D O'Flanagan, VENICE Gatekeepers Group. Low Coverage of Seasonal Influenza Vaccination in the Elderly in many European Countries. Euro Surveill. 2008 Oct 9;13(41). pii: 19001. 5. G. Zanoni, A Puccetti, M Dolcino, R Simone, A Peretti, A Ferro, G Tridente. Dextran-specific IgG Response in Hypersensitivity Reactions to Measles-Mumps-Rubella Vaccine.J Allergy Clin Immunol. 2008 Dec;122(6):1233-5. Epub 2008 Oct 15. 6. G. Zanoni, P Berra, I Lucchi, A Ferro, D O'Flanagan, D Levy-Bruhl, S Salmaso, G Tridente. Vaccine Adverse Event Monitoring Systems across the European Union: Time for Unifying Efforts. Vaccine 2009; 27:3376-84. 7. Novadzki IM, Ros疵io N, Zanoni G, Chiesa E, Puccetti A, Simone R.Hypersensitivity reactions following measles-mumps-rubella vaccine and dextran-specific IgG response. Allergol Immunopathol (Madr) 2010; 38(6):341-3. 8. Zanoni G, Gottin L, Boner A, Piacentini G, Peroni D, Gold M. Case discussion of an immediate serious reaction to hexavalent vaccine mistaken for anaphylaxis. Br J Clin Pharmacol. 2010 Dec;70(6):916-7. 9. Micheletti F, Moretti U, Tridente G, Zanoni G. Consultancy and Surveillance of Post Immunization Adverse Events in The Veneto Region of Italy for 1992-2008. Human Vaccines 2011; 7: Supplement, 234-9.

Programme Head Dr. Giovanna Zanoni, MD, Allergist and Immunologist

2.	Secretary Mr. Daniel Lovato  Address Immunology Unit, Policlinico G.B. Rossi, Azienda Ospedaliera Universitaria Integrata di Verona Tel. +39 045 8124256-7, Fax: +39 045 8126455, e-mail: canale.verde@ospedaleuniverona.it





22Global Best Practices -
 

Vaccine Safety Monitoring 
Clinical Case Management and Research 



 
Hospital-based consultant services in several cities 
(Sydney, Canberra, Melbourne, Adelaide, Perth)


 

Selected AEFI cases (eg

 

anaphylaxis, HHE, seizure) 


 

Children with possible contraindications due to pre-existing 
medical conditions 



 
Referrals from health professionals and public health 



 
Cross clinic collaboration via teleconferences



 
Research to address specific management issues


 

Revaccination of children with prior HHE (Paediatr

 

Child 
Health 1999; 35:549-52)



 
Working to develop:


 

Common data collection elements


 

Standard AEFI management protocols


 

Clinical trials to address specific issues (eg

 

HHE, large local 
reactions)

Australian Immunisation AE Clinics  1994

Presenter
Presentation Notes
Regional Programme for Pre-Vaccination Consultancy and Vaccine Adverse Event Surveillance "Green Channel"

 Aims of the activity   Modern vaccinology has led to the development of new, highly immunogenic and safe instruments against infectious diseases. However, demand for safety has also increased along with misinformation and anti-vaccine movements of increasing popularity, particularly in areas where vaccine preventable diseases are uncommon. Although serious adverse events following immunization (AEFIs) are rare, it is sometimes difficult to ascertain a causal association and establish eligibility for further administration at the individual level. For this reason some countries are improving their surveillance systems by establishing clinical evaluation centres for AEFIs. In 1993, the Veneto Region Public Health Authority approved a project for vaccination improvement which established a special Service for prevention, evaluation, and monitoring of AEFIs, named the Green Channel, at the Department of Pathology, at the University of Verona. In 2005 the Public Health Authority established the Green Channel as a Regional Reference Centre for Pre-Vaccination Consultancy and AEFI Surveillance at the Immmulogy Unit of the University Hospital of Verona.

 Official tasks  The Green Channel has the following tasks, as assigned by the Regional Public Health Authority:

･	Specialized pre-vaccination consultancy, for the Local Health Units (LHUs), to evaluate the eligibility to vaccination of subjects with history of previous AEFIs or contraindication (CI);

･	Management of the regional AEFI surveillance system;

･	Monitoring of serious AEFIs reported in the Veneto Region;

･	Surveillance of specific AEFIs or events of special interest;

･	Publication of annual reports on activity for feedback information to vaccine personnel.

Pre- and Post-Vaccination Consultancy  



The consultancy is for subjects who need a specialized examination for suspected AEFIs or CIs to start or continue vaccine administration, as indicated by a standardized pre-vaccination



questionnaire used at LHU level to rule out any CI before vaccination. When requested by the Regional Referring Physician, the Green Channel is alerted on specific cases. Here, prior AEFI and/or underlying pathologies as potential risk factors are evaluated by clinical and/or accurate record examination, an in-depth anamnesis, and, eventually, specialized consultation from other disciplines and in vivo/in vitro tests, in order to



identify specific sensitizations. Finally, a conclusive report is released to LHU, containing



instructions for vaccination with standard procedure or precautions (i.e pre-medication, temporally separated single injections, hospitalization, different vaccine preparation), or, in selected cases, indicating temporary suspension or exemption. Electronic services (fax, e-mail) on general issues or specific cases regarding AEFIs and CIs are also available for simple or urgent questions and for risk communication.

 Regional AEFI Surveillance System 



The Regional Surveillance System for AEFIs has been assigned to the Immunology Unit of the University Hospital of Verona, to collaborate also with the Pharmacovigilance System. The AEFI reports sent to the Pharmacovigilance System and forwarded to the Green Channel are examined, classified and computerized into a specific database. Unusual and serious cases are thoroughly studied and followed up to recovery or stabilization of the lesion.   Annual reports  During the overall period, 14 official reports on the consultation and surveillance activity of the Green Channel have been published for the Health Authorities and vaccine personnel of the LHUs.

Training activity  The Green Channel collaborates with the Regional Public Health Authority on training programmes on vaccine safety for health care personnel.

International projects During the period 2006-2008 the Green Channel participated in the European Project VENICE (Vaccine European New Integrated Collaborative Effort), as leader of the work-package on "Capacity Building in Monitoring, Prevention and Management of Adverse Events following Immunization" (http://venice.cineca.org). The Green Channel also collaborated on the project VAESCO I, launched by ECDC (European Centre for Disease Prevention and Control) in 2008. The activity on vaccine safety and AEFI surveillance at European level has been carried out by the project VAESCO II (http://www.vaesco.net), launched by ECDC in 2009.   Selected publications

1.	G. Zanoni, TMD Nguyen, M Valsecchi, G Gallo, G Tridente. Prevention and Monitoring of Adverse Events Following Immunization: the "Green Channel" of the Veneto Region in Italy. Vaccine 2003: 22; 194-201. 2. G. Zanoni, A. Ferro, M. Valsecchi, G. Tridente. The "Green Channel" of the Veneto Region as a Model for Vaccine Safety Monitoring in Italy. Vaccine 2005; 23:2354-58 3. J Mereckiene, S Cotter, A Nicoll, D Levy-Bruhl, A Ferro, G Tridente, G Zanoni, P Berra, S Salmaso, D O'Flanagan, VENICE Project Gatekeepers Group. National Seasonal Influenza Vaccination Survey in Europe, 2008. Euro Surveill. 2008 Oct 23;13(43). pii: 19017 4. J Mereckiene, S Cotter, JT Weber, A Nicoll, D L騅y-Bruhl, A Ferro, G Tridente, G Zanoni, P Berra, S Salmaso, D O'Flanagan, VENICE Gatekeepers Group. Low Coverage of Seasonal Influenza Vaccination in the Elderly in many European Countries. Euro Surveill. 2008 Oct 9;13(41). pii: 19001. 5. G. Zanoni, A Puccetti, M Dolcino, R Simone, A Peretti, A Ferro, G Tridente. Dextran-specific IgG Response in Hypersensitivity Reactions to Measles-Mumps-Rubella Vaccine.J Allergy Clin Immunol. 2008 Dec;122(6):1233-5. Epub 2008 Oct 15. 6. G. Zanoni, P Berra, I Lucchi, A Ferro, D O'Flanagan, D Levy-Bruhl, S Salmaso, G Tridente. Vaccine Adverse Event Monitoring Systems across the European Union: Time for Unifying Efforts. Vaccine 2009; 27:3376-84. 7. Novadzki IM, Ros疵io N, Zanoni G, Chiesa E, Puccetti A, Simone R.Hypersensitivity reactions following measles-mumps-rubella vaccine and dextran-specific IgG response. Allergol Immunopathol (Madr) 2010; 38(6):341-3. 8. Zanoni G, Gottin L, Boner A, Piacentini G, Peroni D, Gold M. Case discussion of an immediate serious reaction to hexavalent vaccine mistaken for anaphylaxis. Br J Clin Pharmacol. 2010 Dec;70(6):916-7. 9. Micheletti F, Moretti U, Tridente G, Zanoni G. Consultancy and Surveillance of Post Immunization Adverse Events in The Veneto Region of Italy for 1992-2008. Human Vaccines 2011; 7: Supplement, 234-9.

Programme Head Dr. Giovanna Zanoni, MD, Allergist and Immunologist

2.	Secretary Mr. Daniel Lovato  Address Immunology Unit, Policlinico G.B. Rossi, Azienda Ospedaliera Universitaria Integrata di Verona Tel. +39 045 8124256-7, Fax: +39 045 8126455, e-mail: canale.verde@ospedaleuniverona.it
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Clinical
 

Immunization
 

Safety
 

Assessment
 

Network

• 2001 collaborative project


 

6 medical

 

research

 

centers

 

with

 

immunization

 

safety

 

expertise, 


 

Immunization

 

Safety

 

Office


 

America's

 

Health Insurance

 

Plans
• Goals

1.

 

Study

 

pathophysiologic

 

basis of AEFI
2.

 

Study

 

individual

 

risk

 

factors

 

associated

 

with

 

developing

 

an AEFI
3.

 

Provide

 

consultation on complex

 

clinical

 

vaccine safety

 

issues
4.

 

Assist

 

policy

 

makers

 

in developing

 

strategies

 

to assess

 

individuals

 
who

 

may

 

be

 

at

 

increased

 

risk

 

for AEFI
• 2010 -

 
Expert Peer Review

 
of CISA network for CDC



 

Modify

 

activities

 

to be

 

more consistent with

 

CDC’s

 

public health

 
mission



 

basic science research

 

goals (1,2) outside

 

the mandate


 

Goals 3 and 4 should

 

be

 

the primary

 

focus

Global Best Practices -
 

Vaccine Safety Monitoring 
Clinical Case Management and Research 

Presenter
Presentation Notes
Experts in vaccinology and vaccine safety from the six academic medical centers convene a monthly conference call, during which a complex vaccine safety issue is addressed in a structured format. An investigator presents a case, which includes the history of present illness (the adverse event following vaccination), and detailed physical and diagnostic (laboratory and other) findings. A summaryof a literature review on this subject and the Vaccine Adverse Event Reporting System (VAERS) (/vaccinesafety/Activities/VAERS.html) data are also presented. The experts discuss the findings and formulate a general assessment and plan. When appropriate, these conclusions are shared with the concerned provider.The CISA Network has published several scientific articles and is leading a genomics initiative to study the role of human genetic variations in vaccine safety.



Results CISA investigators reviewed 76 cases during 68 conference calls between April 2004 and December 2009. Almost half of the cases (35/76) were neurological in nature. Similar AEFI for the specific vaccines received were discovered for 63 cases through VAERS searches and for 38 cases through PubMed searches. Causality assessment using the modified WHO criteria resulted in classifying 3 cases as definitely related to vaccine administration, 12 as probably related, 16 as possibly related, 18 as unlikely related, 10 as unrelated, and 17 had insufficient information to assign causality. The physician satisfaction survey was returned by 30 (57.7%) of those surveyed and a majority of respondents (93.3%) felt that the CCCR service was useful.



Boston University Medical Center(http://www.vaccineresearch.org/cisa.htm) Columbia University Medical Center Johns Hopkins University(http://www.vaccinesafety.edu/) Northern California Kaiser PermanenteStanford University Vanderbilt University



Serious Adverse Events Following Yellow Fever Vaccine Administration (#1) Genetics of Guillain-Barr� Syndrome (GBS) (#2) Live Vaccines in Children with DiGeorge Syndrome (#3) Smallpox Vaccination and Myopericardial Injury or Inflammation (#4) Hypersensitivity Algorithm (#5)Gelatin Case-Control Study (#6) Post-Immunization Adverse Event Registry (#7) Yellow Fever Telewatch (#8) Variable Immune Response after Influenza Vaccination in Children (#9) Family History Risk Study of Siblings (#10)



24Global Best Practices -
 

Vaccine Safety Monitoring
 Population-based Surveillance and Research  


 

Background rates for Adverse Events of 
Special Interest (AESI)


 

New Epidemiologic Study Methodology


 

Vaccine Safety Data Links (VSDLs)


 
Single country


 

Multiple networked countries
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Adverse 
Event

Vaccine 
‘Placebo’

 
Recipients

Spontaneous 
abortion

1 million
pregnant 397 2780 16684

Coincident events            
since a vaccine dose
≤

 
1 d ≤

 
1 wk ≤

 
6 wk

Global Best Practices -
 

Vaccine Safety Monitoring
 Population-based Surveillance and Research  

Population-based background rates for AESI  



26Global Best Practices -
 

Vaccine Safety Monitoring
 Population-based Surveillance and Research  

Self-Controlled Case Series Methodology

Paddy Farrington, http://statistics.open.ac.uk/sccs/

Jan/07 risk period

 

Dec/07

Immunization Event

• Define total study period and risk period following immunization
• Identify cases in given age group during study period
• Test hypothesis that events caused by vaccine more likely to occur in 

the risk period than outside of it
• Each case serves as own control. Highly effective way to study 

vaccine-adverse event association in highly immunized populations 



27Global Best Practices -
 

Vaccine Safety Monitoring
 Population-based Surveillance and Research  

Vaccine Safety Data Links (VSDLs)

• administrative health databases contain demographic 
data, vaccination data, healthcare utilization, outcome 
data, laboratory diagnostics, prescriptions etc

• Possible to link the databases using a common 
identifier without compromising confidentiality 

• Combined with innovative analytic methodology provide  
powerful tools to study vaccine safety


 
U.S. Vaccine Safety Datalink

 
(1990) 

(http://www.cdc.gov/od/science/iso/vsd/)  


 
UK General Practitioners Research Database



 
Denmark: entire population (1968)



 
Capability in some developing countries (Vietnam)



28Global Best Practices -
 

Vaccine Safety Monitoring
 Population-based Surveillance and Research  

Vaccine Safety Data Links (VSDLs)

Hypothesis testing
• Prove vaccine-AEFI 

association: 
–

 

MMR and 
thrombocytopenia

–

 

MMR and febrile 
seizures

• Reject hypothesis that 
there is an association
–

 

MMR and autism
–

 

Thimerosal

 

and 
neurodevelopmental

 disorders 

Signal detection
• Rapid cycle analysis -

 

US VSDL  
–

 

Influenza vaccine and 
selected neurologic or allergic 
events, 

–

 

whole cell / acellular

 pertussis

 

and fever, seizures
–

 

rotavirus vaccine and 
intussusception; 

–

 

meningococcal conjugate 
vaccine and GBS;  

• Cohort-based disproportionality

 Hviid

 

group, Denmark  
–

 

‘heat-seeking’

 

methodology



29

Svanstrom

 

H, Callreus

 

T, 

 
Hviid

 

A. Temporal Data 

 
Mining for Adverse 

 
Events Following 

 
Immunization in 

 
Nationwide Danish 

 
Healthcare Databases. 

 
Drug Safety 2010; 

 
33:1015‐25 

7

Global Best Practices -
 

Vaccine Safety Monitoring
 Population-based Surveillance and Research  

Vaccine Safety Data Links (VSDLs)

• cohort‐based disproportionality

 

analysis 
•significant risk windows post MMR (evaluated: 0‐13, 14‐27, 28‐41, 42‐55, 56‐69 days)

•Febrile seizure: 0‐13 days (1.31; 1.23, 1.28); 28‐41 days (0.13; 0.01, 0.25)
• Rash: 0‐13 days (0.87; 0.27‐1,36)
•Idiopathic Thrombocytopenic Purpura: 14‐27 days (1.40; 0.67, 1.98)
•Lymphadenopathy: 14‐27 days (1.88; 0.57, 2.78)

Presenter
Presentation Notes
Fig. 2  Heat map of the lower 95% credibility bound for the information components for diagnoses in the time period 0-13 days following measles, mumps and rubella virus (MMR) immunization. Column width corresponds to the relative occurrence of hospital contacts with a diagnosis code in the respective International Classification of Diseases chapters. Each rectangle represents a specific diagnosis where the colour corresponds to the size of the estimate and the area corresponds to its relative occurrence. Estimates are truncated at +/-2.

0-13 days post MMR: heat map summarizes lower 95% credibility bound for the IC for all dx that occurred in the 0-13 day expsoure interval

Width of each column corresponds to relative occurrence of hospital contacts with dx code in respective ICD chapters

Each rectangle is a specific dx - colour corresponds to size of estimate and area to its relative occurrence



30Global Best Practices -
 

Vaccine Safety Monitoring
 Distributed Data Networks  

US CDC Vaccine Safety Data Link


 
Early example of distributed data model

VAESCO


 
Vaccine Adverse Event Surveillance and 
COmmunication

 
Consortium



 
Funded by European CDC



 
Distributed data model applied to multiple countries


 
Background rates



 
Test for Vaccine -

 
AE association

GLOBAL VSDL  (WHO-FDA proof of concept) 


 
Test for possible association: H1N1 vaccines & GBS

Presenter
Presentation Notes
Funded by European Centre for Disease Control with partner contributions (no company funding)

European consortium: regulators,public health, academia

Standardized case definitions, data collection and analysis

Collaborative scientific input from design to publication

Studies to date

Background rates -for Adverse events of special importance

Tested for association between H1N1 vaccine and GBS

Narcolepsy study in response to Finnish signal

Signal identified - August 2010

Protocol initiated same month and work started by Dec under contract with Brighton Collaboration and involving 6 countries

country specific background rates of narcolepsy

changing incidence of narcolepsy before, during, post pandemic

Associations with infection, H1N1 & other vaccines, other risks 

Mission

To conduct clinical research about vaccine adverse events (VAE) and the role of individual variation 

To provide clinicians with vaccine-based counsel and empower individuals to make informed immunization decisions 

To assist domestic and global vaccine safety policy makers in the recommendation of exclusion criteria for at-risk individuals 

To enhance public confidence in sustaining immunization benefits for all populations
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PROBLEM
• limited vaccine pharmacovigilance

 
capacity in   

low/middle-income countries 
• More vaccines available for use, some specifically 

tailored to developing country needs (meningococcus
 

A)

GLOBAL VACCINE SAFETY BLUEPRINT PROJECT
• Strengthen national vaccine pharmacovigilance

 

capacities
• Engage broad groups of vaccine safety stakeholders  
• Share methodologies for AEFI investigation.
• Facilitate global information exchange system.
• Provide decentralized support structure for crisis management.
• Ensure strong communication component  .

Global Best Practices -
 

Vaccine Safety Monitoring
 Capacity Building -

 
WHO & Partners  
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National AEFI surveillance, 
investigation and response

Immunization 
programme

AEFI review 
committee

Other 
support 
groups

Regulatory 
authority

Global analysis and response

Global Advisory Committee on 
Vaccine Safety (GACVS)

Other global or 
regional advisory 

bodies

Global capacity 
building and 

harmonized tools

WHO and 
partners

Brighton 
Collaboration

CIOMS-WHO 
working group

Global signal detection 
and evaluation

Uppsala 
Monitoring 

Centre

Global vaccine 
safety data link

Other partners

Product monitoring

Vaccine 
manufacturers

Licensing 
authorities in 
countries of 
manufacture

Procurement 
agencies

New Developments in Vaccine Safety Monitoring
 WHO Global Vaccine Safety Blueprint Project
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Global analysis and responseGlobal capacity 
building and 
harmonized 

tools Global signal 
detection and 

evaluation

Global Product monitoring

National AEFI Activities

New Developments in Vaccine Safety Monitoring
Canadian Vaccine Safety ‘Blueprint’

New Developments in Vaccine Safety Monitoring
Canadian Vaccine Safety ‘Blueprint’

National 
Capacity 
building  

F/P/T Immunization 
Program AEFI  

Activities

National Analysis and Response

National Product Monitoring

National 
Signal 

Detection 
and 

Evaluation



34New Developments in Vaccine Safety Monitoring
 Canadian Pharmacovigilance: Origins

Ed Napke’s

 

‘pigeon-hole’
system for AR reports
Blue/Red:  serious
Green:      unexpected



 
1965 Vaccine + Drug 
Adverse Reports Sent to 
Laboratory Centre for 
Disease Control (LCDC)



 
1987 Vaccine + Drug 
Systems Separated



 
Strong F/P/T Epi

 
Network 

one reason vaccine safety 
monitoring 
remained
at LCDC 
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 Canadian Pharmacovigilance: Origins

 1989-96 Federal
 

funding and F/P/T collaboration to develop 
vaccine postmarket

 
surveillance in Canada: 



 

Defined broad scope of postmarket

 

surveillance 


 

National AEFI report form (1990)


 

Case definitions for AEFI of public health importance


 

Immunization Monitoring Program –

 

Active (1991)


 

Advisory Committee on Causality Assessment (1994) 
 2000-2008 National Immunisation Strategy (NIS) 

Development and Roll Out


 

Vaccine Safety one of five key themes


 

37 surveillance/public health action priorities identified, with

 most considered ‘must do’


 

Vaccine Vigilance Working Group (VVWG) initiated

 2009 Pandemic: having operationalized
 

key NIS priorities 
facilitated preparations and response

Presenter
Presentation Notes
1990  LCDC Workshop AEFI Postmarket Surveillance 

Comprehensive Definition of PMS: “coordinated, structured, systematic, ongoing collection of data,.... epidemiologic analysis & dissemination on the impact of licensed vaccines ...to advise manufacturers, regulators, health care providers, the general public”

Scope + Attributes: 

timely reporting,                    

central aggregation;   

voluntary reporting plus…

strategic active prospective + retrospective surveillance  

Collaborative Planning: regulators, public health, NACI

Recommendations  endorsed by NACI (CDWR  11May 91; 17-19:97-98)

Montreal Nov 2000: Vaccine Safety meeting

Canadian stakeholder meeting recommended a comprehensive approach to vaccine safety for Canada to include consideration of

Surveillance

Public health action

Communications

Research

67 recommendations developed covering the 4 areas

Advisory Committee on Population Health - Public Health Working Group, Immunization Sub-committee 

Refined list, removing lower ranked priorities as well as some that could be dealt with in other ways, leaving 37 from the original list 
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New Developments in Vaccine Safety Monitoring
 Canadian Vaccine Pharmacovigilance: Key Players

• Market Authorization Holders
• Health Canada
• Public Health Agency of Canada
• F/P/T Immunization Programs / Agencies
• Vaccine Research / Surveillance Networks
• Healthcare Providers
• Public 
• Research funding agencies / NGOs
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Biologics and Genetic Therapies Directorate (BGTD)


 

Approval of vaccines for marketing


 

Lot-release program


 

Review/approval of any product changes that could impact 
quality, safety, efficacy or effectiveness

Inspectorate


 

Licences Manufacturing Facilities


 

Ensures compliance with Good Manufacturing Practices


 

Audits compliance with Food and Drug Act Regulatory reporting
Marketed Health Products Directorate (MHPD)


 

Health portfolio lead on consistent approach to post-approval 
safety surveillance for all marketed health products



 

Conduct risk / benefit assessments of marketed health products


 

Manage Canada Vigilance monitoring program 


 

Overview regulatory activities re product advertising

37

Health Canada Regulators
 Health Products & Food Branch -

 
HPFB)

New Developments in Vaccine Safety Monitoring
 Canadian Vaccine Pharmacovigilance: Key Players

Presenter
Presentation Notes
Historical – mandate for PHAC doing what it does vis a vis vaccine pharmacovigilance

Political – PT role in health – realities and impact on pv activities 

Biological – preventative vaccines as unique products with implications for vaccine pharmacovigilance

Societal – emphasis on safety overwhelming  as memory of disease fades, and as programmes focus on less well understood threats (HPV)

Programmatic – herd immunity / coverage requirements – impact of vaccine safety scares

National – shared vision of NIS included safety and what would be ideal

Global – NIS matches the indicators for 
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PHAC -
 

Infectious Disease Prevention and Control Branch

Centre for Immunization and Respiratory Infectious Disease (CIRID)
Surveillance and Outbreak Response Division

 

(SORD)
Vaccine Safety Section

New Developments in Vaccine Safety Monitoring
 Canadian Vaccine Pharmacovigilance: Key Players

Health Jurisdiction Immunization Programmes

Provinces, Territories, FNIHB, 
DND, Corrections Canada, RCMP

Vaccine Vigilance Working Group
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• Mandate:

 

to assist Canadian Immunization Committee in realizing improvements 
in vaccine safety as recommended in final NIS report

• F&P/T co-chairs; P/T, DND, RCMP, CC, FNIHB, HC, IMPACT represented
• National guidelines/procedures for AEFI monitoring & management

–

 

AEFI report form and user manual
–

 

National AEFI case definitions 
–

 

Expedited reporting of ‘serious’

 

AEFI 
–

 

AEFI signal ‘outbreak response protocol’
–

 

Standard analysis templates for reporting on vaccine safety monitoring 
to stakeholders

• National network of safety sentinels that can rapidly share and disseminate 
information to appropriate stakeholders regarding emerging vaccine safety 
issues or signals

–

 

CIOSC module (CNPHI)
–

 

Weekly / bi-weekly F/P/T health jurisdiction teleconferences during  
annual flu campaign 

• Health jurisdiction forum to identify, share and promote best vaccine safety 
practices including training in AEFI reporting and management

New Developments in Vaccine Safety Monitoring
 Canadian Vaccine Pharmacovigilance: Key Players

Vaccine Vigilance Working Group

Presenter
Presentation Notes
 



40New Developments in Vaccine Safety Monitoring
 Canadian Vaccine Pharmacovigilance: Current System

• Product Monitoring
• Signal Detection and 

Evaluation
• Analysis and Response
• Capacity Building

Presenter
Presentation Notes
National product monitoring

National signal detection and evaluation

National analysis and response

National capacity buiding
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AEFI Report Flow in Canada (pre2011)
Primary 
Reporters

Onward 
Reporters

National
Authority

Internat’l
Authority

F/P/T 
Health

Jurisdictions

Market 
Authorization
Holders (MAH)

IMPACT MDs, RNs, Pharmacists,
Travel Clinics, Public

PHAC’s
 

CAEFISS

WHO –
 

Uppsala Global 
Drug Monitoring Program

~6% of all AEFI reports, 
serious and non-serious
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AEFI Report Flow in Canada
Primary 
Reporters

Onward 
Reporters

National
Authority

Internat’l
Authority

F/P/T 
Health

Jurisdictions

Market 
Authorization
Holders (MAH)

IMPACT MDs, RNs, Pharmacists,
Travel Clinics, Public

PHAC’s
 

CAEFISS

WHO –
 

Uppsala Global 
Drug Monitoring Program

HC’s Canada Vigilance
(portion publicly searchable)

New as of
Jan 2011

Pending data-sharing agreements
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Product Monitoring: Health Portfolio
Health Canada -

 
PHAC Vaccine Safety Review

• Information sharing on vaccines marketed in Canada as 
appropriate to mandate

• BGTD: clinical trial serious or unexpected AEFIs; new 
approved products; change in Product monograph; lot 
release

• MHPD:
 

MAH expedited AEFI reporting, routine and ad hoc 
product safety updates; systematic literature review and 
assessment; other AEFIs

 
reported to Canada Vigilance; 

International regulatory updates
• PHAC:

 
CAEFISS data summaries; VVWG alerts; 

International public health safety updates

New Developments in Vaccine Safety Monitoring
 Canadian Vaccine Pharmacovigilance: Current System
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Canadian Adverse 
Event Following 
Immunization 

Surveillance System  

New Developments in Vaccine Safety Monitoring
 Canadian Vaccine Pharmacovigilance: Current System

Presenter
Presentation Notes
National product monitoring

National signal detection and evaluation

National analysis and response

National capacity buiding
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• monitor vaccine adverse events 
• identify any unusually high rates of adverse events

–

 

By vaccine
–

 

By vaccine lot 
• provide timely information to inform the health 

care provider –
 

client risk/benefit discussion  
• identify problems that require immediate 

investigation
• identify areas that require further epidemiologic 

investigation and research  

CAEFISS
Objectives

New Developments in Vaccine Safety Monitoring
 Canadian Vaccine Pharmacovigilance: Current System
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www.phac-aspc.gc.ca

http://www.phac-aspc.gc.ca/
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www.phac-aspc.gc.ca

http://www.phac-aspc.gc.ca/


48New Developments in Vaccine Safety Monitoring
 Canadian Vaccine Pharmacovigilance: Current System
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What to report….

• Serious AEFI: one that meets 
 

1 of:
–

 
Results in hospitalization

–
 
Results in prolongation of existing hospitalization

–
 
Results in fatality

–
 
Results in lasting residual disability

–
 
Results in congenital abnormality

–
 
Is life threatening    

• Unexpected AEFI: event that is not listed in 
the product information

New Developments in Vaccine Safety Monitoring
 Canadian Vaccine Pharmacovigilance: Current System
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National AEFI Case Definitions
• Published ‘Brighton Collaboration’

 
case definitions

–

 

Local reactions at or near site of vaccination
•

 

Abscess 
•

 

Cellulitis
–

 

Anaphylaxis
–

 

Encephalitis
–

 

Acute Disseminated Encephalomyelitis
–

 

Myelitis
–

 

Guillain

 

Barre

 

Syndrome
–

 

Aseptic meningitis
–

 

Generalized convulsion
–

 

HHE
–

 

Persistent crying
–

 

Intussusception
–

 

Rash
–

 

Thrombocytopenia

New Developments in Vaccine Safety Monitoring
 Canadian Vaccine Pharmacovigilance: Current System
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AEFI Report Flow at PHAC

• Unique ‘V’

 

number
• 2 dedicated staff 
• Reports processed 

according to SOPs
–

 

<24 hours for SAEs
–

 

Non-serious flu and new 
vaccines

–

 

All other non-serious AEFI
• Some backlog generated 

by e-loads

New Developments in Vaccine Safety Monitoring
 Canadian Vaccine Pharmacovigilance: Current System

MedDRA
 

coding Daily Medical Case Review

Electronic uploads: received 
q2-4wks;uploaded by IMIT; V 

number assigned  

• Daily review of all cases received at 
PHAC prior workday

• trained health professional staff
• Assign primary reason for reporting 

and severity level
• 2nd level review by VSS chief 

/designate
• Case classification by seriousness and 

type of AEFI into 6 categories
• Brighton level of diagnostic certainty 

assessed for some
• Priority assigned for ACCA review 

Hard copy reports: Scanned, 
V number assigned, data entered



52Classification for Daily Medical Case Review
Category 1 2 3 4
Case 
Severity

Serious Hsp

 

<24hrs
Med supervision
Outpt

 

IV abx
Prevents daily  activities 
>3days

Sought direct 
medical care
Urgent care 
limited to imm

 
clinic 
New drug
Prevents daily 
activities <3d

Doesn’t meet 
any category 
1,2 or 3 
criterion

AND

AEFI 
type

Anaphylaxis
Encephalitis
ADEM
Myelitis
GBS
Oth

 

paralysis     
of >1 day
Ataxia
Intussuscep.
Thrombocyt.
Unexpected

Paraesthesia

 

> 1d
Arthritis > 1d
Bell’s Palsy
ORS 
Parotitis
Vaccinated limb pain >7 d
Haematochezia
Orchitis
Suppurative

 

lymphadenitis 
of nodes draining injection 
site

Allergic-other
Arthralgia>1d
Rash-generaliz

 
urticaria
HHE
Persistent cry
Rash 4 days
Vaccination 
site reaction of 
>7 days

Primary review 
assessment:
-expected 
event

OR
-Case 
reviewed, no 
action pending

Category 5:

 

Immunization Error                 Category 6:    Not an AEFI
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Signal Detection and Evaluation
• VVWG alert network
• Testing CAEFISS for disproportionate reporting
• Daily case medical review-

 
for unexpected AEFI

• VVWG signal response protocol under development
• ACCA review process under revision 

New Developments in Vaccine Safety Monitoring
 Canadian Vaccine Pharmacovigilance: Current System

Data Analysis and Report Generation
• VVWG annual reporting template (start with 2011)
• 21 year CAEFISS trends paper under development: 

1987 to 2010
• Several vaccine specific analylses

 
planned:

–

 

H1N1, seasonal influenza; MMR; Varicella; HPV;

 
Pneumococcal, meningococcal conjugates
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Canadian AEFI Reports
 1965-2010

3478
9123

4722
4342

4456
5727

4998
3996

4607
5925

6213
3481

3009
4803

6902
5338

4694
4227

4991
4601

4521
3298

2706
2138

2681
2118

1187
1123

737
282

102
111

60
81
84

41
40
30
44
50
72
60
79

1
3
0

2010
2009
2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982
1981
1980
1979
1978
1977
1976
1975
1974
1973
1972
1971
1970
1969
1968
1967
1966
1965

• CAEFI database now has >115,000,000 reports
•the database now represents a valuable resource 
against which to examine annual reporting trends 

• 25 year reporting trends summary
•

 

Vaccine specific reporting profiles           
H1N1 – Seasonal Flu - MMR - VZV - HPV - PneuC

•

 

Canada’s AEFI reporting rate is among the highest 
for developed countries 
•it also is a tool for ongoing signal detection

Presenter
Presentation Notes
CAEFISS has over 115,000 records

We have a backlog of reports received in 2008 that have not been coded- anticipated completion date is end of November 2011.

Peaks and valleys in total reports all explainable by changes in routine immunization programs, mass campaigns  and one notable signal (ORS)

Canada’s AEFI reporting rate is among the highest for developed countries 

The dbase now represents a valuable resource against which to examine annual reporting trends 

It also is a tool for ongoing signal detection 





55AEFI Report Profile by Onward Reporter: 1987–2011
 115,837 reports in total; 6180 (5.3%) Serious

 ~94% from F/P/T programs; 6% from MAH
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CAEFISS: International Comparisons

• Canadian data an average of trends from 1997 through 2010 excluding pandemic
•US data from VAERS summary report, 1991-2001
•European data: Zanoni

 

et al 2009 for 05 AEFI/SAEs

 

& published population data 
•Australian Data from 2009 annual report
•New Zealand data from summary report, 2005-2009

Country AEFI and SAE Reporting Rates per 100,000 Population
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AEFI 15.0 4.4 1.7 3.5 18.5 1.0 3.0 6.2 7.2 1.4 9.8 21.5 7.2
SAE 0.80 0.62 1.12 1.71 0.65 0.48 0.36 0.29 0.18 0.37 0.67 0.79 0.90

Canada United 
States Germany Great 

Britain Finland France Italy Netherlan
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• Can it?
 

‘‘Potential causalityPotential causality’’
–

 
Can the vaccine cause the adverse event, at 
least in certain people under certain 
circumstances

• Will it?
 

’’Predictive causalityPredictive causality’’
–

 
How frequently will vaccine recipients experience 
the adverse event as a result of the vaccine? 

• Did it?
 

’’
 

RetrodictiveRetrodictive’’
 

causalitycausality
–

 
Given an individual who has received the vaccine and 
developed the adverse event, was the event caused 
by the vaccine?

Causality Assessment: What is it? 
Institute of Medicine 1994, re Evidence Bearing on Causality

Presenter
Presentation Notes
Points to be made

Can it? – IOM considered this their charge – and answers are found in epidemiologic studies. They say not case studies, but there are instances where it does.

Define epidemiologic studies as: studies of disease and other health-related phenomena in groups of human subjects(excludes animal and in vitro studies)

Answer in affirmative if relative risk is >1: ie ration of rate of occurrence of AE in vaccinated persons to rate in unvaccinated persons

Null hypothesis for Can it?:  There is no association between the vaccine and the adverse event.

Criteria for Can it?

Strength of association: RR = 1 than no association; 1.0<RR<2.0: weak association; RR>=2: moderate to strong association

Analytic bias – systematic error in the estimate of association between the vaccine and the adverse event

Selection bias

The way the sample of subjects is selected from the source population and retained

If the difference between subjects and source population is linked to either likelihood of  exposure to vaccine or likelihood of occurrence of adverse event or both, than RR will be biased  

Information bias

Incomplete ascertainment of either vaccine exposure or event occurrence – may bias towards  null hypothesis

Unblinding, recall bias or unequal surveillance in vaccinated versus nonvaccinated – may bias against null hypothesis

Confounding bias

Additional factors exist that can cause adverse event but are also associated with exposure to vaccine

Reverse causality bias (cart before the horse) – definition not clear in text – says can occur unless exposure to the vaccine is known to precede the AE

Confounding by indication arises when “reason” (ie indication) for immunization is strongly associated with the outcome (eg – asthmatics are candidates for flu vaccine; if reactive airway disease is outcome – eg of confounding by indication)

RCB occurs when the reason (ie wheezing episode) for immunization is  an early manifestation of the outcome itself (RAD)

Biologic gradient (dose response): - not as relevant to vaccines because doses often fixed; and can be immune response or other idiosyncratic reaction

Statistical significance 

Consistency – if Vax-AE association found in more than one study – especially by studies of different designs in different populations

Biologic plausibility and coherence – of particular relevance for vaccines; should fit with current knowledge re biology of vaccine and AE

Live attenuated products – is AE caused by VPD

Animal studies, in vitro models may provide this evidence



Note role of single cases – if answer to “did it” is very strong, than establishes answer for “can it” as yes; BUT absence of case reports cannot establish anser to “can it” as NO.

FOR IOM decisions – to reject causal relation – need onr or more controlled epi studies of high methodologic quality and sufficient statistical power that fail to detect an association between vaccine and particular AE in order to favor rejection of causal association

Did it

Retrodiction (or postdiction, though this should not be confused with the use of the term in criticisms of parapsychological research) is the act of making a "prediction" about the past. This is especially useful when one wishes to test a theory whose actual predictions are too long-term to be of immediate use. One speculates about uncertain events in the more distant past so that the theory would have predicted a known event in the less distant past. This is useful in, for example, the fields of archaeology, climatology, evolutionary biology, financial analysis, forensic science, and cosmology. has written:

A retrodiction occurs when already gathered data is accounted for by a later theoretical advance in a more convincing fashion. The advantage of a retrodiction over a prediction is that the already gathered data is more likely to be free of experimenter bias. An example of a retrodiction is the perihelion shift of Mercury which Newtonian mechanics plus gravity was unable, totally, to account for whilst Einstein's general relativity made short work of it.[1]

Merriam-Webster online dictionary: to utilize present information or ideas to infer or explain (a past event or state of affairs) 
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Causality Assessment in Canada
 Historical Origins

• 1989 -
 

Vaccine injury compensation program under 
consideration but concern regarding unknowns
A.

 

How often AEFIs

 

follow immunization
B.

 

How likely it is that the immunization caused the AEFI 

• 1990 -
 

special federal funding for the Vaccine 
Associated Adverse Events Initiative included

• 1991 –
 

IMPACT pilot project -
 

to answer ‘A’

• 1994 -
 

Advisory Committee on Causality Assessment 
(ACCA) -

 
to answer ‘B’

• Purpose:
–

 

To analyze, classify & interpret selected AEFI
–

 

To recommend further investigations as needed
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• Selection criteria–based on ‘seriousness’
 

(Int’l criteria)
–

 

Fatal outcome
–

 

Led to hospitalization, or prolonged existing hospitalization
–

 

Life threatening event
–

 

Residual damage
–

 

Selected adverse events of public health importance (eg

 

GBS)
• Modified early on to limit cases admitted to hospital 

primarily for observation
–

 

eg

 

febrile  seizures only if >3 days in hospital
• Members: volunteers with expertise in clinical medicine, 

pediatric
 

and adult infectious disease, neurology, 
allergy/immunology, epidemiology

• Annual 2 day meeting / monthly teleconferences
• Standard consensus process followed for each review 

Causality Assessment in Canada 
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Causality Assessment
 Issues with current practice for AEFI

Causality Vaccine to AE 
onset interval 

Concurrent disease/  
drugs/chemicals

Very likely Plausible Can’t explain AE
Probable Reasonable Unlikely to explain
Possible Reasonable Plausible cause of AE
Unlikely Improbable Plausible cause of AE
Unrelated Incompatible Can explain AE
Unclassifiable Insufficient information to permit assessment and 

identification of cause

• For drugs, ‘dechallenge’

 

& ‘rechallenge’

 

key for 1st two categories; 
• Concepts removed in a modification of term definitions for AEFI 

because rarely applicable, especially dechallenge
• Data often missing for concurrent disease/drugs/chemicals 
• Places undo emphasis on temporal association



61New Developments in Vaccine Safety Monitoring
 Canadian Vaccine Pharmacovigilance: Capacity Building

Immunization Monitoring Program Active

PHAC-CIHR Influenza Research Network

• added capacity since 1991 to detect and assess 
serious adverse events

• newly added capacity -

 

2009 
• Rapid clinical trial network  
• Serious Outcomes Surveillance 
•Vaccine safety  

–

 

Specific population cohorts followed for safety
–

 

National approach to allergic, neurologic AEFIs
–

 

Training Workshops in special epidemiologic methodology, risk 
benefit assessments

–

 

Adaptation of clinical investigation models like CISA to Canada

PHAC-funded Vaccine Safety Pilot Projects
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