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Background

The Meeting on Vaccine Safety, hosted by the
Division of Immunization, Centre for Infectious
Disease Prevention and Control, Health Canada,
was held in Montreal on November 1-3, 2000. It
was called in order to consult with appropriate
individuals/organizations across Canada in the
development of a national strategy to enhance
immunization safety.* Immunization programs
have been an enormous public health success
story over the years, with the effect that the public
is often unaware of the dire consequences once
associated with diseases that are now prevented
through vaccination. People are therefore more
open to the often unfounded arguments being
propagated by opponents of immunization. It is
crucial that immunization, one of the most cost-
effective of public health measures, be as safe as
possible and seen to be so.

The timing of the meeting was planned in order
to take advantage of two opportunities. Through

the Advisory Committee on Population Health, a
report will be presented to the deputy ministers
of health in 2001 outlining a National Immunization
Strategy. One of the components of the Strategy
is safety. As well, a Communicable Disease and
Immunization Surveillance Strategy is currently
being developed, and this will provide the funding
necessary to strengthen immunization safety
surveillance in Canada.

The meeting took the form of a number of
presentations on immunization safety from the
Canadian and international perspectives, and
on risk communication and research priorities.
These were followed by working group sessions
at which issues relating to public health activity,
surveillance, communication and research were
discussed and recommendations formulated. The
recommendations were refined over the final two
days of the meeting and agreed upon through a
consensus process on the last morning.

iv

* “Immunization safety” includes all aspects of immunization programs, including vaccines and vaccine delivery systems.



Presentations

International Perspective

Vaccine Safety Strategy
in the US

Dr. Robert Chen

Several features of immunization programs
contribute to the need for a higher standard of
safety than is the case in other areas of medicine.
Because public health decisions affect many more
people than do individual clinical decisions, the
principle of “first do no harm” perhaps carries a
greater moral imperative in immunization pro-
grams. Moreover, vaccinees are generally healthy
and are receiving an intervention that is either
highly recommended or mandatory. Because of
the lower tolerance of risk, even very rare adverse
events must be identified, and this means that an
immunization safety strategy is likely to be costly
and difficult to maintain.

The National Childhood Vaccine Injury Act of
1986 marked the beginning of the modern era of
vaccine safety strategy in the United States. The
Act provided for a National Vaccine Program

Office to coordinate government activities, a
compensation program for vaccine injury, man-
datory reporting of certain adverse effects, and
dissemination of vaccine information to the public.
As well, the Institutes of Medicine (IOM) was asked
to review the scientific evidence on vaccination as
a cause of 76 adverse events. This review revealed
limitations in the case report information, the
understanding of the biologic mechanisms involv-
ed in vaccination and adverse events, the existing
surveillance system and the size or follow-up
features of epidemiologic studies.

Measures were put in place to address some of
these gaps, including a Vaccine Adverse Event
Reporting System (VAERS), run by both the
Centers for Disease Control and Prevention and
the Food and Drug Administration. This passive
system has proved to be useful in catching many
adverse events, for example, intussusception
associated with rotavirus vaccine, but it provides
information only on people who have been vac-
cinated and experience adverse effects, not on
vaccinees who remain healthy or people who
were not vaccinated. One tool used to augment
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VAERS is record linkage (Vaccine Safety Datalink),
which makes use of vaccination records, informa-
tion on health outcomes and patient characteristics
obtained from health maintenance organizations
(HMOs). When the number of records available
from HMOs is too small to investigate a particular
adverse event, special ad hoc case-control studies
may be necessary.

Safety concerns have been voiced increasingly
over the past few years from a number of sources,
and the public’s attitude toward immunization is
less accepting than it once was. Thus, maintaining
public confidence in existing vaccines and new
ones coming onto the market becomes a greater
challenge. To sustain a mature, national immuni-
zation program may require a number of efforts
in concert: computerized immunization registries,
education on the benefits of immunization in the
absence of vaccine-preventable diseases, reduction
of vaccine-induced as well as vaccine-preventable
diseases, and establishment of an immunization
safety system.

Standardized case definitions of vaccine-associated
adverse events (VAAEs) for use in both pre- and
post-licensure stages of vaccine evaluation are an
important element of an improved immunization
safety system, and work on their development

has been undertaken by the so-called Brighton
Collaboration. In the post-licensure period, there
will be an expanded Vaccine Safety Datalink
(VSD); early assessment by the IOM of emerging
safety concerns; establishment of regional Clinical
Immunization Safety Assessment (CISA) Centres
to undertake intensive studies and follow-up of
individuals with adverse reactions; use of artificial
intelligence for signal detection; a Vaccine
Identification Standards Initiative (VISI) using
bar code technology; and a Computer Immunization
Registry. Figure 1 shows a model of how these
components will be integrated into the immuni-
zation safety system.

Vaccine Safety Strategy
in the U.K.

Dr. David Salisbury

Routine surveillance for VAAEs in the U.K. is
accomplished through the Yellow Card system, set
up after the thalidomide tragedy in the 1960s. This
is a passive reporting system in which physicians,
coroners and, recently, nurses are required to
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report suspected reactions to pharmaceutical
agents, including vaccines.

Reports are received by the Medicines Control
Agency and entered into an adverse events data-
base. Quarterly meetings are held to review current
issues of importance and decide on future activities.
The Medicines Control Agency presents active
reports to the Committee on the Safety of Medicine
when appropriate, e.g. all adverse events reported
within the first year of use of a vaccine. As well, the
Joint Committee on Vaccination/Immunization
receives data on VAAEs. Although the Yellow Card
system, as passive surveillance, underestimates
the number of adverse events occurring, it is
highly likely to catch serious events, and it allows
hypotheses to be generated for further testing.

Information on the birth of every baby born in the
U.K. is entered into an immunization registry. This
can be linked with a Hospital Episodes Statistics
Database to obtain an estimate of the attributable
risk of a particular condition (requiring hospital
admission) in relation to the vaccine under consi-
deration. Special studies on vaccine-attributable
events may also be conducted with the use of the
General Practice Research Database, in which
all contacts with primary care and, from there,
with further services are captured.

In the management of adverse events it must be
borne in mind that they occur rarely but can attract
considerable attention. Many of the data on adverse
events are a result of poor science. On the other
hand, serious adverse reactions (i.e. caused by
the vaccine) are extremely rare but are a genuine
cause for concern. All purported reactions must
be tested against the following criteria:

• biological plausibility
• independent evidence corroborating the

association
• evidence of an increased risk of the associa-

tion in immunized versus non-immunized
individuals or groups.

In the U.K. the management of adverse events is
governed by the principles of prediction, prepara-
tion, proactive efforts, and positive responses.
Certain conditions can be predicted to be of public
interest by their nature, e.g. the etiology is unknown,

the condition causes alarm. If the adverse event
has a long latency, then any association with the
vaccine is difficult to disprove, and yet the public
expect such assurance without expecting the same
standard of proof from the often groundless anti-
immunization scares. Once predicted, the problem
may be prepared for with routine information,
although an assessment may be necessary of
whether existing data are adequate or fresh infor-
mation is required. New studies are unlikely to
provide the answers in time.

Proactive efforts include testing and provision
of information to health professionals both for
themselves and their patients, involvement of
independent experts in endorsing the information,
targeting of information to various levels and
various groups, and sharing of references with
parents. Responses to concerns about adverse
events must be positive, and parents must believe
they are making an informed choice based on
truthful, clear messages.

Immunization Safety:
Summary of Global Efforts

Dr. Philippe Duclos

An estimated 12 billion injections are given annual-
ly in the world (only 5% of which are related to
immunization), and safety is not guaranteed for
over 50% of them. Not all unsafe injections will
result in adverse events, but it has been estimated
that as a result of those that do there will be 8-16
million hepatitis B infections, 2-4.5 million hepatitis
C infections, and up to 100,000 HIV infections.

In order to increase awareness of the need for
immunization safety, it is hoped to help the member
states of the World Health Organization (WHO)
by facilitating political support for those people
in charge of immunization programs and by pro-
viding health professionals and their organizations
with relevant messages in the fields of safe
vaccines, safe injection practices and safe disposal.

WHO has put in place an Immunization Safety
Priority Project, which is a partnership developed
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with the goal of establishing a comprehensive
system to ensure safe immunization services in
all countries. The four areas of focus in this
Project are as follows:

• research and development of safer and
simpler delivery technologies (e.g. sugar
dried vaccines);

• access to safe vaccine delivery technologies
and their disposal;

• development of tools to ensure vaccine safety
from preclinical trials to the point of
vaccine use;

• risk identification and management.

Only vaccines of demonstrated efficacy and safety
should be used, and strong national regulatory
authorities will help to ensure this. There should
be sufficient and specific funding of immunization
services together with a focus on immunization
safety as a priority in the health system. Collabo-
ration among all key players, for example physi-
cians and nurses, will help to increase vaccine
safety. Safe injection practices include rigorous
adherence to sterilization procedures; in order
to avoid contamination, needles should not be
recapped. Auto-disposable syringes should be in
use everywhere by the year 2003. Awareness of
safe medical waste disposal needs to be increas-
ed, and to this end waste disposal management
should be a feature of national immunization
policies and should be implemented at all levels.

The WHO still has work to do in the development
of safer vaccine delivery technologies. Safe jet
injectors are one avenue of exploration. Sugar dried

vaccines are of interest, as are other administration
strategies such as mucosal and transcutaneous
routes; however, there are still many gaps in the
research. In terms of delivery and disposal, stan-
dard tools have been developed for injection safety
assessments, and there has been technology
transfer, particularly for auto-disposable syringes.

Measures taken to improve vaccine safety include
country assessments by WHO/UNICEF of factors
that might affect vaccine quality, and corresponding
changes by vaccine manufacturers. As well, streng-
thening of national regulatory authorities has high
priority, and a WHO Global Training Network (of
which Canada’s Bureau of Biologics is a part) is
in place for both regulatory staff and immunization
managers.

WHO has developed resource materials (back-
ground papers, guidelines) for risk identification
and management, and offers training courses in
adverse event monitoring and partnership with the
media. It fosters collaboration between national
regulatory authorities and immunization managers.
The Global Public Health Intelligence Network
(a Canadian initiative) and a Web-based discussion
group are used to keep abreast of emerging issues
of concern, which can then be reported back to
immunization managers and regulatory authorities.
The Global Vaccine Safety Advisory Committee
provides independent scientific assessment of
safety issues, and contingency funds are available
so that research can be implemented quickly
upon the recommendations of this Committee.
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Canadian Perspective

Vaccine Safety in Canada:
Programmatic and
Regulatory Issues

Dr. Wikke Walop

The surveillance system for immunization in
Canada consists of (1) the Vaccine-Associated
Adverse Event Surveillance System (VAAESS),
a passive system that relies on spontaneous
reporting from physicians and nurses to the health
unit, from there to the provincial/territorial health
department and on to Health Canada’s Centre for
Infectious Disease Prevention and Control (CIDPC);
and (2) IMPACT, an active sentinel system involv-
ing 13 pediatric hospitals across the country. Other
bodies involved in surveillance are the Advisory
Committee on Causality Assessment, which system-
atically reviews all serious cases of adverse events
occurring close in time to immunizations; the
Canadian Paediatric Surveillance Network, whose
focus is vaccine-preventable diseases and selected
adverse events; and the National Advisory
Committee on Immunization, which makes
recommendations on policy and publishes the
Canadian Immunization Guide.

In 1999, the VAAESS database was transferred
from an EPIC to an Oracle system, and this process
is still under way. At the same time, it is planned
to carry out more coding of the texts using WHO-
ART (WHO-adverse reaction term thesaurus),
although whether this will be done only at the
federal or also at the regional/provincial level has
not yet been decided. WHO-ART is a hierarchical
thesaurus consisting of synonyms and preferred
terms for data input, and high-level terms and
system-organ classes for analyses or summaries
(for risk/benefit assessment). An advantage of the
WHO-ART terms is that they are multilingual.
Should MedDRA, a Medical Thesaurus for
Regulatory Activities Terminology, become the
standard, it will be easy to adopt this standard
since it incorporates the WHO-ART terms. Once

the VAAESS database is fully operational, it should
be accessible to all stakeholders or, failing that,
to at least the provinces/territories. Summary
information should be disseminated regularly in
the form of annual and ad hoc reports.

An evaluation of VAAESS has underscored the
need for data to be accessible in different formats
(paper, electronic) in order to facilitate the develop-
ment of standards for the reporting of data and
reduction in reporting delays.

Through the VAAESS the CIDPC is responsible for
providing early detection of problems with the
immunization system, responding to ad hoc queries
in a timely fashion, performing trend analysis and
publishing the findings. It also has a leadership
role in information sharing and stimulation of ideas.
To carry out these functions CIDPC must be able
to maintain accurate data on patients (non-nominal),
adverse events, vaccines, and reporters.

The objectives of post-marketing surveillance of
VAAEs are as follows:

• identify infrequent events
• estimate rates of occurrence of VAAEs
• carry out lot-by-lot monitoring in case

there are unusually high rates of VAAEs
• identify risk factors for VAAEs
• raise the awareness of health care providers
• identify areas for further research
• identify problems requiring quick

epidemiologic investigation
• reassure the public.

Vaccine Safety Issues:
Primary Care Settings

Dr. Yves Robert

In Quebec, vaccines are delivered through both
the public and the private sectors (50:50 overall).
For the front line workers in these fields, who
need to promote the benefits of immunization
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and to ensure that it is as safe as possible, access
to information and the skills necessary to evaluate
all types of information are crucial. These health
care workers must also be able to readily supply
answers to their patients’ concerns. Whether
childhood immunizations are mandatory or not,
parents should be aware of what is entailed and
should have the resources available that allow
them to make an informed decision.

To provide this information, those administering
vaccines need to know the issues surrounding
immunization and immunization safety and to have
reliable tools that will help make their message
acceptable. As well, to participate usefully in data
surveillance they must be aware of what constitutes
a normal response to immunization and what are
signs of a serious reaction that must be followed
up and reported. Feedback to the front line workers
on their surveillance activities will encourage
further participation.

Decision making is an important part of immuni-
zation in the primary care setting. Physicians
may have to decide whether a previous adverse
reaction to a particular vaccination indicates that
further reactions with repeated vaccination will
be worse, or absent. Surveillance data in this area
may guide them in reassuring their patients and
in coming to a decision.

Front line workers need support to respond to
immunization-related concerns that arise in the
media. Ideally, this support will consist of infor-
mation provided in advance of patients’ queries
that will allow workers to inform and reassure
their patients.

When physicians in the primary care setting
become informed about immunization and the
management of adverse events this in itself is a
form of immunization promotion, and may well
result in increased vaccine coverage.

Vaccine Safety Issues:
Public Health Settings

Ms. Cathy McDermott

Comments from the Canadian Nurses’ Coalition on
Immunization have revealed no major issues in
the public health setting. Health Canada’s guide-
lines and the forms available to collect information
are almost universally used.

At the regional or provincial level, education needs
have been one area of concern, since little time is
devoted in nursing schools to immunization issues.
In this regard, local competency or certification
programs for workers on the job have been useful.
Another issue is the reluctance of medical officers
of health (MOHs) or nurse managers to give advice
about adverse events at a case management level.
In some provinces/territories there are plans to
expand the role of nurse managers in order to
reduce the workload of MOHs, and this may
address the problem.

The passive reporting system in place is felt to
underreport adverse events or to result in in-
consistent reporting. Nurses’ comments included
questions about whether normal, known reactions
should be reported regularly to the national data-
base, or whether reporting should be limited to
severe or unusual events. Suggestions for systems
to complement the current passive surveillance
included use of pilot sentinel health units or
clinical assessment centres linked to the provincial/
territorial public health authorities and the
Health Canada database.

In terms of the federal role, it was felt that there
was room for improved information gathering,
analysis and timely feedback to the provinces/
territories. In addition, a process (“alert” system)
needs to be set up for rapid consultation and
decision making in case urgent immunization
issues arise. National support should be available
to help with immunologic questions — for example,
what the predisposing factors for adverse reactions
are, their rates of occurrence — and to provide
standard definitions of reactions. Information on
vaccine manufacturing processes is required, for
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instance, on why formaldehyde is present in the
vaccine and what effects trace substances might
have on vaccinees. It was felt that the establish-
ment of a clearinghouse on immunization safety
to provide consistent information across the
country and news of future media coverage would
be very valuable and would also help providers
at the local level to counter anti-immunization
messages.

Delays in reporting from the local and provincial/
territorial levels are seen as stemming primarily
from lack of staff/resources for the amount of work
involved and the limitations of manual processing.
Many provinces/territories are currently working
on developing information systems for immuni-
zation registries, which will include a safety
component and capacity to link with other
databases.

Global Industrial Perspectives

Dr. Judith Shindman

The key players in the immunization field used to
consist of health authorities, the scientific media,
health professionals, industry, and patients. Now, in
a changed climate of scepticism and low tolerance
of risk, the concerns of patient action groups,
lawyers, the lay media, and the Internet must be
factored into any plans for improved immunization
coverage and safety.

Vaccines differ from other pharmaceutical products
in a number of ways:

• they are a biological product
• they are administered to healthy people
• they are administered in programs
• they have collective as well as individual

benefits and risks
• they are administered according to variable

policies, both within Canada and globally
• with immunization registries, their adminis-

tration is recorded in a database, with
specific forms and data elements.

In many countries, vaccine manufacturers are
legally obliged to collect and report data on
adverse events (in Canada, through the Food
and Drug Act). There are guidelines available to
manufacturers on how to report, for example, the
International Council on Harmonization is develop-
ing guidelines that will meet the regulatory
requirements of European countries as well as
Japan and the United States. In Canada, guidelines
on adverse event reporting have been published in
a Canada Communicable Disease Report supple-
ment.(1) Moreover, adverse event information is
useful to manufacturers in that it increases know-
ledge about the product, allows a response to
queries about safety, is used to update product
monographs so that informed consent is possible,
and is an essential element in improving vaccine
products.

Manufacturers usually have at least one designated
person in each local subsidiary to receive adverse
event reports and ensure that such recording is in
line with requirements. The global safety depart-
ment of each manufacturer can assess worldwide
experience with particular vaccines. Adverse
event reports originate with vaccinators, other
health care providers, pharmacists, public health
authorities at all levels, international agencies,
the public, and case reports in the literature. On
receipt, individual case reports are classified as
serious or non-serious, and in the former case
may have to be passed on to health authorities
within a certain time. Periodic safety reports must
also be submitted. Report summaries are analyzed
to check that the trends in events are in line with
what is expected and, if not, action must be taken.

Manufacturers would like to be considered
partners in an immunization safety strategy.
They have the information from clinical trials,
post-marketing studies, and spontaneous reports,
and would welcome more information on adverse
events from any available databases. Together
with similar data from other areas of the world
this will contribute to a clearer understanding of
a vaccine’s safety characteristics.
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Risk and Communication

Issues, Challenges and
Lessons Learned

Dr. Greg Hammond

A vaccine can only be effective if it is used, and
the factors influencing use include awareness of
the vaccine, its cost, and how accessible it is.
Other factors, some of which may be linked to
concerns about risk, are shown in Table 1.

Table 1. Factors influencing vaccine use

Positive Negative

Scientific evidence of benefit Scientific evidence

Tradition of use New “fads”

Professional advice Professional advice

Fear of disease Fear of side effects

Testamonials of benefit Adverse anecdotes

Promotional programs Adverse promotion

Behaviour of peers Behaviour of peers

Understanding of program Lack of understanding

Adverse event compensation Lack of compensation

“Vaccine risk” may be defined as anything that
causes concerns about and reduces vaccine use; it
need not necessarily be “true”, and the perception
is sufficient. Genuine vaccine safety problems may
be a small part of vaccine risk, which appears to
have been increasing recently, for several reasons:
increased access to information and greater media
coverage; higher expectations for safety; contami-
nation of the blood supply and, more recently, the
water supply; health system crises; and extra-
polation of reported risks. Vaccines are perceived
by the public as being risky by virtue of some of
the characteristics shown in Table 2, such as being
under system rather than individual control.

Table 2. Public perception or risk based on risk
characteristics(2)

Less risk Greater risk

Voluntary vs Involuntary

Individual control vs System control

Omission vs Commission

Natural vs Manmade

Not memorable vs Memorable

Familiar vs Exotic

Knowable vs Unknowable

Not dreaded vs Dreaded

Trustworthy vs Untrustworthy

In managing vaccine risk it is necessary to
recognize public concern, and through an active
surveillance system to determine the attributable
risk of adverse events so that they can be inves-
tigated and the results fed back to consumers.
Figure 2 shows how assessment of risk from the
“expert” and the public perspectives may be in
conflict and thus undermine communication. Some
pointers for managing risk that arises out of the
material propagated by opponents of immunization
are to

• make investigations into alleged adverse
events transparent

• deconstruct anti-immunization arguments,
challenging each element of false information

• improve communications about the relati-
vely greater risk from vaccine-preventable
diseases versus the risk of adverse events,
possibly with the use of visual material

• broaden the coalition in favour of immuni-
zation by including parents

• answer safety concerns clearly and directly
in appropriate terms, emphasizing the
positive aspects of immunization.
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A Journalist’s Perception:
Tea and Sympathy

Ms. Terry Murray

The suggestion has been made that scientists do
not know or care how the media or public opinion
work, and that criticisms of the news media stem
from a failure to examine the structure of the
industry, and the constraints and incentives
under which it works.

The media publish stories that involve conflict —
for instance, pathogen versus human — but do
not aim to educate: events rather than issues or
principles make a newspaper article interesting
and readable. Reporters may have information
that the public does not have, and they try to
transmit it in a way that is exciting and accurate.
They also have a role in keeping the scientific
community on its toes by continuing to question
accepted certainties.

A survey by Baker(4) of newspapers’ attitudes
toward covering immunization issues suggested
that “the media are an important tool for getting
the public’s attention . . . there is simply no other

economically viable way to get the message out.”
However, on the whole the media are not message
carriers, and once a piece of information has been
passed on, control of it is also handed over. One
exception may be small community newspapers,
which tend to be less conflict-oriented; another
may be pieces by columnists, who are trying to
present an argument. Ideally, all points of view
are represented when a controversial issue is
debated in the media, but bias is not uncommon
and will lead to distortions in the way material is
presented. Similarly, responding to vaccine critics
by merely labelling them as anti-vaccine rather
than taking their criticisms seriously may overlook
the underlying message: that there is a need for
more information, parental choice, informed
consent, and further study.

The foundation of good communication, including
vaccine risk communication, includes the
following:

• know your audience
• listen to what is being said and what is not

being said
• acknowledge concerns
• respond
• listen again.
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Some characteristics of the languages of risk communications

"Expert" Assessment of Risk:

Scientific
Probabilistic
Acceptable risk
Changing knowledge
Comparative risk
Population averages
A death is a death

These and other contrasts constitute barriers to mutual understanding

"Public" Assessment of Risk:

Intuitive
Yes/no
Safety
Is it or isn't it?
Discrete events
Personal consequences
It matters how we die

— Figure 2(3) —
A Diagnostic for Risk Communication Failures



Social Marketing

Ms. Diane Duford

Social marketing describes the use of marketing
techniques to promote a social cause, idea or
behaviour. It may be broken down into seven
steps, as follows.

1. Situational analysis (market research): It is
important to determine which are the groups that
will be targeted by the social marketing campaign
and to know the cultural and social influences that
affect individual attitudes and behaviour within
those groups.

2. Establishing objectives: Objectives should
be SMART — specific, measurable, attainable,
realistic, and time limited. In this way, the social
marketing effort can be assessed for its effective-
ness. Specific communication objectives may be
aimed at changes in perception, knowledge,
attitudes, behaviour, etc.

3. Determination of dollar appropriation: The
budget must be in place and must match the
goals of the campaign.

4. Management of program elements: The various
elements of the program must be specified and
planned. These may include advertising, public
service announcements, information dissemination

(videos, guides); development of partnerships;
and use of the Internet as a “call to action”.

5. Coordination and integration of efforts: The
program elements must be assessed as to whether
they are appropriately balanced, execution of the
campaign must be scheduled, and efforts among
partners integrated.

6. Measurement of effectiveness: Once the
communication has been launched, its effectiveness
can be tracked through various means, such as
surveys, recall testing, media audits. In particular,
how recipients feel about the message, how much
they remember of it, whether they accept it, and
how it has changed attitude or behaviour may all
be measured.

7. Evaluation and follow-up: This final step is
crucial in determining how well the whole campaign
worked, so that areas for improvement may be
considered in future campaigns.

A very important tool in communicating with the
public is Internet marketing. The results of an
Angus Reid/Sympatico on-line survey (October
1998) showed that 56% of respondents used the
Internet to look for health information. Therefore,
creating a Web site as a communications and
marketing tool for health promotion (including
vaccine safety issues) and health protection is
crucial.

Vaccine Safety Research Priorities

Setting the Agenda

Dr. David Scheifele

In the pre-licensure phase of vaccine development
it is the manufacturers and regulators who are the
key players, but after licensure there are a number
of others — e.g. the major purchasers, advisory
committees, health professionals, consumers and
antagonists — who influence the research agenda.

Some pharmaceutical manufacturers have their
head offices and plant in Canada, and so are highly
likely to conduct their pre- and post-licensure
vaccine studies in this country. Others may only
sell their products in Canada, while the research
component is carried out elsewhere. However,
Canada’s growing population, pattern of bulk
purchases (per province/territory), and expanded
research infrastructure will be more likely to
attract such studies in the future. To be weighed
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against these advantages are the rising costs of
research and the fact that bulk purchases benefit
only the one manufacturer who is supplying the
vaccine. As well, acceptance of newly licensed
products is relatively slow.

The role of the regulators (Bureau of Biologics)
is to provide direction for manufacturers’ trials,
and this requires insight into possibly unfamiliar
issues. There is no obligation for research results
specific to Canada to be included in licensure
applications, although in specific circumstances
the better route would seem to be that vaccines
intended for Canadians should be tested on
Canadians first. The Bureau of Biologics does a
heroic job with its limited resources, but there
may be benefit to be gained from consultation
with external experts on safety issues.

Advantages to conducting more pre-licensure
research in Canada are as follows:

• it would reassure consumers
• it would familiarize the regulator with the

product and the company

• it would sustain a vaccine research infra-
structure (which would also be in place for
other types of research).

After licensure, many areas for research still exist.
The regulator continues to play a role here (with
the possible option of conditional licensure) as
do the national advisory committees, the small
and underfunded federal immunization support
program, the major purchasers (provincial epide-
miologists), and academic and public health
researchers. It is in the manufacturers’ interests,
also, to have more knowledge about the products
they develop. Activity between these players has
so far been uncoordinated. One possible solution
is in the current development of a consortium,
called the Canadian Association for Immunization
Research and Evaluation (CAIRE), which will bring
together the key players in an effort to match needs
for evidence with particular research initiatives
and to strengthen the research infrastructure.
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Recommendations

Preamble

Throughout the conference it was recognized that
immunization has been one of the most important
and cost-effective public health developments to
emerge from the 20th century. Nevertheless, it is
being threatened by the public’s loss of confidence
and a lack of infrastructure and resources. Recom-
mendations were developed to address these
problems and to make immunization in Canada
as safe as possible. They are based on the under-
standing that for every element described, funding
will be available that is secure, long term and
sufficient.

Participants were split into four working groups
that met to develop recommendations in the areas
of public health action, surveillance, communica-
tions and research. This section provides a list of
the recommendations that were developed and
agreed upon by a consensus process at the end of
the three days.

Compensation Program

There was agreement on the need for a compen-
sation program, and discussion took place as to
whether this should be uniform across the country.
Participants believed that the same compensation
system need not be in place in all provinces/
territories, but that it should be equitable.

There were various opinions on whether a com-
pensation program should operate retroactively.
Some believed that a retroactive system would
lead to a flood of spurious claims, whereas others
felt that excluding cases retroactively would lessen
confidence in the immunization system. It was
pointed out that this is a political rather than a
scientific decision. The issue was left open. It
was recommended that

1. By 2005, every Canadian should have access
to a vaccine injury compensation program for
long-term sequelae caused by vaccines, and
that this program should be organized accord-
ing to the following:

• compensation should be based on causality
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• an expert advisory committee should be
set up to develop the rationale, program
components and criteria for compensation,
etc.

• the program should be equitable across the
country.

Public Health Action

To ensure the safest possible immunization pro-
grams in Canada it was agreed that public health
authorities at all levels should take the respon-
sibility for integrating surveillance, research and
communication issues in the development of an
action plan. This role may vary according to how
immunization is delivered in a particular province,
i.e. through the public health system alone or a
combination of public and private services. There
is a need for quality assurance in the ongoing
management of immunization safety, for example
in the proper administration of vaccines.

Planning for Immunization Safety
2. By April 1, 2002, all federal/provincial/

territorial (F/P/T) immunization programs
should have a comprehensive approach to
immunization safety.

3. By April 1, 2002, the F/P/T and local health
authorities should each designate a person to
be responsible for immunization safety issues,
with the understanding that enough time will
be available for the work involved. It would
be ideal if these individuals had at least some
research training.

4. By April 1, 2002, public health authorities at
all levels should have a detailed action plan
for ongoing management of immunization
safety issues.

5. Public health authorities’ crisis management
plans should include immunization safety
issues.

6. Health Canada and the provinces/territories
should have the necessary resources (expert
consultants, financial resources) within the

existing crisis management system to set up,
in a timely manner, a scientific ad hoc expert
committee to address urgent issues.

7. F/P/T immunization safety programs should
have access to legal and ethical consultation.

Funding
8. Core funding of immunization safety programs

should be the primary responsibility of F/P/T
governments.

9. Joint funding should also be provided by
pharmaceutical companies and government to
support immunization safety. This joint funding
should be dedicated to post-marketing surveil-
lance, research, communication, and training
activities.

Immunization Safety
Infrastructure

Two of the working groups expressed the need for
a central coordinating body both for information
dissemination and other communication activities.
Whether this should be an arms’ length organi-
zation or should involve a continued role for the
Division of Immunization, Centre for Infectious
Disease Prevention and Control, was debated. On
the whole, it was felt that the Division was the
appropriate centre, although the point was made
that continued under-funding of the Division
would make the task extremely difficult.

Coordinating Centre
10. There should be immediate sharing of new,

pertinent information on immunization safety
issues. The coordinating function for this should
be performed by the Division of Immunization,
Health Canada. The Coordinating Centre
would be responsible for the following:

• communications, as a priority
• dedicated resources
• a communication plan
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• support of a communication network (see
Recommendation 41)
– communication expertise, to include
– risk communication
– media training
– crisis training

• development of tools
• establishment of a clear decision-making

process in order to deal in a timely manner
with emerging issues.

Advisory Committee on
Immunization Safety
11. For ongoing management of immunization

safety issues, an arms’ length Advisory
Committee with broad representation from
experts, immunization opponents, stakeholders,
and the public should have the following tasks:

• identify potential issues
• identify research priorities
• review research data/scientific evidence
• review surveillance data
• review cases/clusters of concern.

The results of such activities would be disseminat-
ed regularly through the Communication Network
(see recommendation 41 under Communications).

Surveillance*

The objectives of immunization safety surveillance
are to detect severe, serious or unusual vaccine-
associated adverse events (VAAEs) in a timely
fashion and to assess such VAAEs in order to
provide appropriate interventions. A monitoring
system would also signal any increases in the
severity or frequency of the more commonly
recognized VAAEs.

12. The system of surveillance of immunization
safety in Canada should be enhanced to make
it comprehensive.

Reporting
13. Reporting of VAAEs should be the responsi-

bility of all vaccinators and other health
professionals who may be called upon to
assess them.

14. Such reporting should be enhanced in all
provinces and territories, and consideration
be given to mandatory reporting.

15. Health professionals should be made aware
of their responsibility to assess thoroughly
any VAAE that is brought to their attention;
failing a satisfactory assessment by a health
professional, the vaccinee should have
available a mechanism for self-reporting to
the local health authority.

16. Clear reporting guidelines should be made
available to all providers to ensure consistency
and completeness of reporting.

17. The reporting requirements for VAAEs should
apply to all vaccines licensed or used in
Canada.

18. All VAAEs should ideally be reported locally,
provincially/territorially and then nationally.

19. Canada should work toward development and
implementation of international standards for
reporting of VAAEs.

Databases
20. A network of provincial/territorial immunization

registries, with consistent data standards,
should be established at the earliest possible
opportunity, together with the infrastructure
and support required for developing the most
appropriate and up-to-date information
technology.
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21. These registries should be accessible at the
local level, as close to the vaccinee as possible.

22. Health Canada should have the capability to
provide summary data on immunization
safety monitoring.*

23. The data elements and core data set, as defined
by the National Immunization Registry
Working Group, should be used consistently
at the local and F/P/T levels.

24. The rules governing access to the information
collected within this system should respect
the privacy of Canadians without placing
unnecessary barriers in the path of valid
research objectives.

25. Health Canada should maintain a vaccine and
lot number database, based on timely reporting
from vaccine manufacturers.

Data Linkages
26. In designing systems for immunization safety

monitoring, capability should be built in with-
out fail to link to other health information
systems within the jurisdiction and between
reporting levels, including international
linkages, to allow for enhancements of the
monitoring process, such as tracking of
vaccinees with a specified product and lot
number.

27. A record linkage capacity should be establish-
ed to test hypotheses, to generate background
rates and to assess attributable risk of alleged
VAAEs.

Passive Reporting System
28. The passive system of reporting VAAEs should

be enhanced by ensuring that

• providers inform patients that VAAEs
should be brought to their attention

• providers ask about VAAEs at subsequent
visits

• health officials provide feedback to
providers and to patients.

29. The passive reporting system should be assess-
ed periodically to ensure that the reporting
mechanisms are as sensitive as possible.

Active Surveillance
30. To enhance the findings from the passive

reporting system, resources should be avail-
able to Health Canada and provincial/
territorial ministries of health to assess
actively, systematically and periodically
cohorts of vaccinees who have received
selected vaccines.

31. Such resources should be available to ensure
the establishment of sentinel systems for
periodic immunization safety monitoring of
both children and adults, e.g. IMPACT,
Canadian Paediatric Surveillance Program.

32. Such resources should be available to ensure
that periodic surveys of vaccinees are carried
out in order to identify VAAEs.

33. Such resources should be available to ensure
that active follow-up and validation of possible
emerging VAAEs are undertaken.

34. The system should include a capability to alert
the public health system rapidly to potential
VAAE threats that require immediate action.

35. F/P/T ministries of health and vaccine manu-
facturers should facilitate the development
and support of networks concerned with
immunization safety monitoring.

36. The active surveillance system should include
a provision for clinical assessment of all
serious, severe or unusual reactions.

Bar Coding
37. Bar coding, as defined by the National

Immunization Registry Working Group,
should be required for all vaccines used in
Canada in order to improve the quality of
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data for immunization safety monitoring and
immunization registries.

Dissemination
38. Provincial/territorial ministries of health and

Health Canada should ensure that both routine
VAAE surveillance reports and ad hoc study
reports on specific VAAE issues be made
available through easily accessible venues
to providers, the public and vaccine
manufacturers.

Clinical Management

39. For clinical management of problematic cases,
each province/territory should designate
experts for referral. These experts should
work in collaboration to develop a standardized
protocol for management of such cases and
should collect data on the outcome in a
systematic fashion. The results should be
disseminated to public health authorities to
aid in the management of immunization safety
programs.

40. A guide dealing with management of adverse
reactions following immunization should be
developed and validated. The guide could be
integrated with the Canadian Immunization
Guide.

Communication

In the absence of experience with vaccine-
preventable diseases and as a result of anti-
immunization messages, the public’s trust in
immunization in Canada has diminished. Partici-
pants believed that a mechanism was necessary
by which the public and health care workers could
voice their concerns about immunization safety
and could be kept informed of safety issues. As
well, timely responses to emerging safety concerns
must be operating and visible to the public. Immu-
nization opponents and their messages should be
engaged so that they and the public are aware

that criticisms are heard, investigated and
responded to.

Communication Network
41. There should be a Communication Network to

include, among others, the National Advisory
Committee on Immunization, Health Canada,
the Canadian Immunization Awareness
Program, the Canadian Nursing Coalition for
Immunization, the Canadian Paediatric Society,
the Canadian Infectious Disease Society, the
College of Family Physicians of Canada, F/P/T
and local governments, and vaccine manufac-
turers. The Network would have the following
roles:

• facilitate expertise for collection and
dissemination of immunization information
at all levels

• provide a clearinghouse function for
consistency of information resource
management

• provide communications training on the
media, and risk and crisis management

• facilitate, in emergency situations, the
timely dissemination of information from
the ad hoc committees set up to deal with
such situations (see Recommendation 6).

To fulfil these roles the Network would develop,
among others, the following tools:

• a Web site available to the public and health
care providers

• as part of the Web site, an e-mail suggestion
box

• news releases (TV, radio)
• fact sheets
• a 1-800 telephone number
• a fax link
• a “brand” image.

Communications Plans/Strategies
42. There should be F/P/T and local support for a

National Immunization Safety Strategy, which
includes communication strategies.
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43. The communications plan should include an
assessment and evaluation component through
the following measures:

• systematic and ongoing surveys of public
and professionals on immunization safety
concerns

• environmental scans (literature reports,
media, etc) of emerging safety issues and
concerns, in cooperation with the Advisory
Committee (see Recommendation 11)

• quality assurance of communications
implementation.

Resources
44. When current resources are capable of

supporting a National Immunization Safety
Strategy, the resource requirements for the
Communication Strategy should be no less
than 10% of the total immunization budget.
This funding is consistent with similar
government programs.

Training/Education

45. The Coordinating Centre should have an
educational role, which includes provision of
general immunization risk/benefit information
as well as safety issues for both health care
professionals and the public. The Centre’s
role will include

• conducting a needs assessment on
immunization awareness

• recommending a national curriculum
(possibly web-based) for health care
workers on vaccines and VAEEs that is
– appropriate/tailored
– with standards/certification
– with competency ensured

• advising vaccine providers on how to
report.

46. A yearly immunization safety training program,
sponsored by Health Canada, should be
developed for those responsible for immuni-
zation safety at the provincial/territorial and

local levels. The program would include, but
not be limited to, updates and key information
on the following topics:

• ongoing research
• results of surveillance of adverse events

and public concerns
• immunology/allergy (e.g. auto-immunity,

molecular mimicry)
• pharmaco-epidemiology
• field investigations
• risk communication
• manufacturing processes, new technologies
• ethical and legal issues.

47. A similar training program should be in place
at the local level, with development of inter-
active, self-training tools.

Research

The overall scientific research goal is to increase
knowledge on the nature and frequency of VAAEs,
including pathophysiologic mechanisms and med-
ical, psychological, social, economic and political
consequences. As well, there needs to be rigorous
evaluation of interventions designed to influence
VAAEs. Appropriately funded surveillance systems
are prerequisites to the performance of significant
VAAE research in Canada. Funding for non-
operational (i.e. hypothesis-driven) research will
tend to come from partnerships or private found-
ations. Participants expressed the concern that
the current climate of non-operational research
is adversarial (i.e. those in favour of versus those
opposing immunization), and is thus likely to deter
good scientists from entering the field. Efforts
should be made to eliminate this feature.

Operational/Programmatic Objectives
(e.g. research infrastructure)
Human resources

48. There should be a full-time team in Health
Canada devoted to immunization safety, with
an initial target of five.
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49. This team should include at least two senior
professionals (someone who could be employed
academically and/or in government) with
excellent research backgrounds who will be in
charge of the research agenda and coordination.

50. There should be work towards the designation/
recognition of several (at least four) Canadian
Centres of Excellence for Vaccine Research.

51. Millennium Chairs in immunization safety
should be created, beginning with two.

52. Postdoctoral training positions in immunization
research should be established each year, with
eight positions initially.

Funding: primary sources

53. At least $500,000/year in protected funds
should be included in the budget of the
Immunization Division for research in
immunization safety.

54. Each provincial/territorial government’s
health budget should contain a significant
amount of money that is specifically
designated for immunization safety issues.

55. A fixed proportion (e.g. 1%) of contract
purchases should be designated for research
in immunization safety issues only.

56. F/P/T authorities responsible for VAAEs
should establish mechanisms for rapid
response to the inevitable VAAE “crises” in
terms of resources and funding mechanisms
for research and emergency investigations

Funding: secondary sources

57. Secondary sources, such as the Canadian
Institutes of Health Research (CIHR), National
Institutes of Health, World Health Organization
and Foundations, are inappropriate for funding
operational-programmatic activities.

58. The creation of Centres of Excellence,
Millennium Chairs and increased numbers of
trainees should “sensitize” CIHR to need, and
every opportunity to enhance this sensitization
should be seized (e.g. publications, interviews,

high quality applications, membership on
review committees, etc).

59. The federal government should encourage
CIHR to participate in financing the infra-
structure for immunization safety research.

60. Vaccine manufacturers as a secondary source
of funding are inappropriate for operational-
programmatic activities.

61. Nonetheless, a network of national surveillance
systems and Centres for Excellence should
be so constituted as to permit the network as
a whole and individual members to better
respond to vaccine manufacturers’ questions
about immunization safety issues.

Non-operational Objectives
(hypothesis- or curiosity-driven)
Human resources

62. At least eight graduate student positions in
vaccine research per year should be created.

Funding: primary sources

63. Support should be continued for CAIRE
(Canadian Association for Immunization
Research and Evaluation) and CANVAC-type
initiatives.

64. Full participation by public health personnel
in submitting high quality applications to CIHR
(and other agencies) should be encouraged.

65. Within networks such as CAIRE or CANVAC,
capacity should be established to review VAAE
grant applications prior to submission to
funding agencies.

66. By April 1, 2002, a private foundation for
immunization research (including immunization
safety) should be created in Canada.

Funding: secondary sources

67. The federal government should include � 2
epidemiologic program training positions per
year in immunization research.
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