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To discuss the potential for systematically incorporating economic evaluation into
immunization decision-making in Canada, the Vaccine Industry Committee of BIOTECanada,
together with the Public Health Agency of Canada, academic vaccine researchers, economists,
and modelers, held a workshop titled ‘Economic Evaluation in Immunization Decision
Making’. The workshop brought together multiple interested parties to discuss opportunities
and challenges in the Canadian system, learn about proposed best practices in this field, and
consult about the optimal use of economic analysis in an overall coherent vaccine decision-
making framework. Participants were asked to reflect on how economic evaluation can best
fit in Canada, whether current standards for economic evaluation are sufficient, and how and
by whom these evaluations should be conducted. In this paper, we summarize the workshop
presentations and consultations as well as insights about what approaches may be needed

and feasible in Canada.

Immunization has been lauded as a major
public health achievement, leading to reduc-
tions in morbidity, mortality and long-term
sequelae of infection. Although vaccines con-
sidered for introduction into public programs
meet high standards for safety and efficacy,
anticipated costs may prevent their immediate
introduction into population-based public
health programs. While the WHO recom-
mends systematic use of economic evaluation
in immunization decision-making processes by
National Immunization Technical Advisory
Groups [1], a transparent, consistent and pre-
dictable process does not exist in Canada and
many other countries. To discuss the potential
for routinely incorporating economic evalua-
tion into immunization decision-making in
Canada, the Vaccine Industry Committee of
BIOTECanada, together with the Public
Health Agency of Canada, academic vaccine
researchers, economists and decision-analytic
modelers, held a workshop to determine the
challenges and opportunities within a Cana-
dian context.

The Canadian context for immunization
decision-making & the consideration of
economic issues

The workshop began with presentations on
the current Canadian framework for immuni-
zation decision-making. Canada has a decen-
tralized health system with federal, provincial
and territorial health systems that share
responsibility for delivering health care and
public health programs. Canada’s National
Immunization Technical Advisory Group, the
National Advisory Committee on Immuniza-
tion (NACI), has provided medical and scien-
tific advice on immunization for Canadians
since 1964 [2]. Since the planning and imple-
mentation of programs is under the purview
of provinces and territories [2], the number of
vaccines provided in public programs and their
schedules differ across jurisdictions (3] similar
to Spain or Italy, also federal countries [4]. In
2003, a National Immunization Strategy was
implemented as a federal, provincial and terri-

torial  initiative with the objectives of
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Figure 1. Analytic framework for immunization programs
in Canada.

CIC: Canadian immunization committee; NACI: National Advisory
Committee on Immunization.

Data taken from [6].

improving equity of access to vaccines, increasing coordination
of safety monitoring, program planning and immunization reg-
istries, development of national goals and objectives and other
aspects of implementation (s]. This was supported by a federal
commitment of C$45 million over 5 years to strengthen a
national collaboration framework and C$300 million over
3 years in the 2004 federal budget for an immunization trust
to introduce four new vaccines [¢); another C$300 million
3-year trust was also funded in 2007 to support the introduc-
tion of HPV vaccines. The National Immunization Strategy
accepted an analytic framework for immunization decision-
making, in which cost-effectiveness is one of 13 information
categories for consideration (Ficure 1) [7]. In 2004, other national
bodies were created to strengthen public health (the Public
Health Agency of Canada and the Pan-Canadian Public Health
Network), and a federal, provincial and territorial committee
was established (the Canadian Immunization Committee) sepa-
rate from NACI with the responsibility for planning and deliv-
ery of immunization programs, including economic
considerations [2].

Within the 3-year period of each immunization trust, all
13 provinces and territories provided coverage for new childhood
and adolescent vaccines against varicella, pertussis, invasive pneu-
mococcal and meningococcal disease and HPV (8]. The establish-
ment of the National Immunization Strategy was also associated
with lower prices through bulk purchasing and improved supply
chain management [8]. Since the expiration of the immunization
trust funding, a disparity of immunization schedules across prov-
inces has re-emerged across Canada [9]. As well, the phenomenon
of ‘recommended but unfunded vaccines’ — considered safe and
effective by the NACI, but not publicly funded — has been
noted [10]. There are diverse challenges to coordinated immuniza-
tion decision-making in countries with decentralized health care
delivery. However, the inconsistent approach to economic evalu-
ation of vaccines across provinces could be an obstacle to pro-
gram implementation, and may also lead to decisions that do not
reflect the values of all stakeholders [10.11].

The global context for immunization decision-making
with regard to economic issues

The 2006-2015 WHO Global Immunization Vision and Strat-
egy called for countries to make ‘rational, evidence-based deci-
sions about the choice of new vaccines and technologies’ [12].
Systematic consideration of economic impact (future disease
burden to the health care system, cost of disease including the
impact of epidemics on social and political structures, cost and
cost—effectiveness and affordability of immunization) was iden-
tified as an element of decision-making for National Immuni-
zation Technical Advisory Groups as a means to achieving
sustainable introduction of new vaccines [1,12]. Consideration of
economic impact has been introduced in many advanced-
economy countries, notably countries with federal system: the

USA [13] the UK [14] and Australia [15].

Implications of public health decision-making processes
for industry & innovation

Presentations from industry noted the need for clear and trans-
parent decision-making frameworks for evaluation of economic
considerations. The lack of clear and consistent payer processes
globally can present significant challenges for industry innova-
tors, who must make costly research and development (R&D)
decisions based on expected return on investment for new
products (16]. These challenges are amplified in an environment
of health system austerity, increased R&D costs and diminish-
ing revenues. Inconsistent payer decisions or delays in uptake
of new products can also lead to lower-than-anticipated sales
which are highly correlated with company profitability, stock
prices and future expenditures on development R&D [17).

Future innovation and potential benefits to future patients,
it can be argued, rely on clear and explicit definitions from
payers regarding what is needed and valuable accompanied by
efficient and consistent appraisal and decision processes.
Although there is considerable upstream collaboration between
regulators and industry regarding evidence requirements for
regulatory approval, the same level of engagement does not
exist between industry and payers (and their respective immuni-
zation decision-making bodies) [18]. Uncertainty about informa-
tion relevant to payer decisions introduces considerable risk for
industry and not addressing these knowledge gaps can delay
the introduction of new vaccines, increase R&D costs and
potentially increase future product prices [19]. Upstream discus-
sion and consensus regarding necessary evidentary require-
ments, what vaccine innovations and products are needed and
valuable and program approval expectations can mitigate
these risks.

Immunization decision-making bodies that include economic
evaluation in their scope must also embrace principles of neu-
trality, transparency, fairness and accountability (i.e., principles
of moral social choice) while using consistently applied analytic
methods and incorporating a wide range of stakeholder per-
spectives and societal value [20). To be effective, these processes
should be linked to, or accountable for, budgetary decisions
and payers. Ideally, they would be designed to meet
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overlapping health system and industry policy goals with
respect to providing access to new technologies to improve

health.

Successful models of use of economic evaluation in
health care decision-making in Canada

Presentations from established Canadian health technology
assessment bodies, Health Quality Ontario (HQO) and the
pan-Canadian Oncology Drug Review (pCODR) provided les-
sons about the successful implementation of economic evalua-
tion into recommendatory and decision-making frameworks.
One of the functions of HQO is to improve the use of medical
technology within the Ontario provincial health system [21]. It
is founded on a neutral and impartial analysis based on the
principles of evidence-based medicine and consideration of
social values and preferences, along with robust economic eval-
uation using standard methods [22] that may also require
decision-analytic approaches. These analyses are then used to
inform a process of deliberation that includes representative
stakeholders including the public, clinicians, economists and, to
a limited extent, industry [21]. The intent is to ground decision-
making in the values of Ontarians with respect to health and
health technology. The experience of HQO has informed the
development of a provincial and territorial health technology
assessment process for new oncology drugs, pPCODR.

pCODR was developed and implemented to reflect the
unique structure of Canadian health care delivery. Like the
HQO, pCODR is predicated on impartial knowledge synthesis
and analysis, followed by deliberation with an expert commit-
tee, to provide non-binding recommendations for the use of
new oncology drugs. Individual provinces then make their own
decisions on what drugs should be reimbursed in their jurisdic-
tions. The pCODR expert committee explicitly considers evi-
dence of clinical effectiveness, cost—effectiveness and patient
value. In addition to aspiring to more consistent and timely
listing decisions, another perceived benefit of this coordinated
approach is efficiency of leveraged resources to produce rigor-
ous evaluation, as some provinces have the capacity to perform
these assessments while others do not.

pCODR was implemented in 2011 in an environment of
increasingly expensive new cancer therapies, an accelerated
pipeline of new therapies and wide cross-provincial variation in
access. Provinces also differed greatly in their capacity to evalu-
ate new technologies, with a limited and geographically dis-
persed pool of economic and modeling expertise in Canada.
The development of pCODR required full participation and
collaboration among provincial leaders, guided by principles of
accountable governance, efficiency, continuous evaluation and a
commitment to excellence.

Several key lessons from the development of pCODR were
shared at the workshop. First is the need for active participa-
tion and ownership by its provincial end-users — in Canada,
the participation of decision-makers in cancer agencies responsi-
ble for the delivery of new oncology products was critical and
in line with best practices [23]. Second, pCODR provided the

needed support to facilitate the interpretation and use of cost-
effectiveness information, specifically for those provinces with-
out previous experience. pCODR also provides extra support
to decision-makers to help them understand and use
recommendations.

The value of clear and transparent communication to all
stakeholders (ministries, agencies, patients, providers and pro-
ducers) was another key lesson learned. pCODR makes pub-
licly available documentation describing the decision process,
the duration of the process, what products are being assessed,
initial recommendation(s), summaries of deliberations, relevant
background information including clinical and economic
reports, all recommendation(s) and stakeholder feedback.

A final lesson from both pCODR and HQO processes was
the need to develop a robust deliberative process. Deliberative
processes (also deliberative methods) allow stakeholders with
different perspectives and affected by the adoption of new tech-
nology to reflect on available evidence in a constructive and
involved manner [24]. Unlike the assessment of evidence, which
involves scientific and other logic-based judgments, deliberative
processes incorporate value-based judgments and are useful
when there are issues of fairness and equity and significant
uncertainty about social value. The pCODR deliberative pro-
cess was inspired by the HQO model and further developed
collaboratively with stakeholder participation. It uses explicit
and clear definitions to help carefully guide discussion and
encourage wider dialogue.

Are economic evaluations of vaccines different?

One presentation provided an overview of the emerging stand-
ards for economic evaluation and focused on specific challenges
of the economic evaluation of vaccines compared to other
health interventions. Communicable diseases differ from many
other disease states because disease risk changes over time (i.e.,
is dynamic) as the number of cases in the population increases
or decreases, leading to the potential for important ‘feedback’
whereby increasing case numbers can cause explosive epidemics,
but increasing population-level immunity can result in commu-
nicable diseases being eliminated (from a local area) or eradi-
cated altogether [25). This feedback, particularly when it results
in herd immunity, constitutes a major component of the eco-
nomic value of vaccines [26]. Indeed, until recently, vaccination
against childhood diseases provided a positive cost-benefit for
society [26], but total avoided expenditure could only be appre-
ciated when the impact of vaccination on both program partici-
pants and non-participants was considered [27). There may also
be other important dynamic effects that require consideration,
including individual patient and provider behaviors, varying
population demographics and density and geography. In some
cases, consideration of these indirect effects may not improve
cost—effectiveness; for example, reduced risk of infection as a
result of decreased transmission drives up age at infection,
which can increase the risk of complications of infection in
later years. This has been seen with rubella vaccines and
pregnancy [28].
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Unfortunately, modeling methods required to assess these
dynamic effects may not be part of the traditional toolbox of
disease modeling methods more widely used by health econo-
mists for chronic diseases (e.g., decision trees, semi-Markov
models) [28]. This means there is a risk that the value of
dynamic effects such as herd immunity may not be considered
by decision-makers [27]. The challenge for assessment in Canada
will be the required support and training for analysts and
reviewers of these models to promote a greater understanding
of when traditional methods are inappropriate and using recent
expert consensus guidelines for modeling these effects [29-31].
An additional challenge may be the time and material resources
required to develop models that require additional data, soft-
ware and training [28).

Other issues in the health economic evaluation of vaccines
apply more broadly to the evaluation of public health interven-
tions, such as the complexity of interventions, the wider social
and environmental costs that require consideration and how to
best consider equity. The reader is referred to more in-depth
analyses of these issues [32].

The local perspective

The final set of presentations was given by provincial decision-
makers, who described their experience with using economic
evaluations in decision-making. Provinces have different capaci-
ties to conduct or use economic evaluations, and those with
fewer available resources become more reliant on analyses per-
formed elsewhere, which may not be fully appropriate for their
local context. Economic evaluations that provide a range of rel-
evant policy options and therefore could be applied to multiple
settings would be of assistance. Some provinces have routinely
incorporated economic evaluation into decision-making, and
this has helped to establish flexible prices and price negotiation
that reflects the economic value of the product as well as pro-
grams that are seen to meet local needs. At the local level, the
economic impact of immunization must be weighed with the
value of other public health programming. Even highly cost-
effective vaccines may entail significant budget impact (and
opportunity costs) and be unaffordable to provinces that are
hoping to remain cost neutral (or cost reducing) from invest-
ments in new vaccines. The dynamic nature of price and its
relationship to tendering and supply chain management is a
particular characteristic of the Canadian situation and also
requires consideration.

Summary
Following plenary sessions, participants were divided into
groups to consult about several key questions, including how
economic evaluation could be systematically integrated into
immunization decision-making in Canada, what standards
should be used to judge the quality of evaluations and who
should perform and critically evaluate the analyses so they meet
an acceptable standard for users.

Participants agreed that a transparent, systematic, accessible
and high-quality process for including economic evaluation is

needed for Canadian immunization decision-makers, and that
leadership is needed to make this a national process. There was
a general agreement that there are established guidelines for
conducting economic evaluation and these do not need to be
reinvented. Given the increased complexity of economic evalua-
tion of vaccine programs and the relatively small pool of econ-
omists and modelers in Canada, there is a need to increase the
capacity to plan, conduct and interpret economic analyses
through shared and leveraged action. Participants noted that
expert support to immunization committees, to include those
trained in economics or mathematical modeling, will be neces-
sary to facilitate informed discussion.

Although avoidance of duplication of effort is wise, partici-
pants noted that the commissioning of two analyses concur-
rently could provide insight and strengthen confidence in
decision-making. International efforts to avoid duplication,
increase capacity [28] and share the products of economic evalu-
ation of vaccines across countries, such as the establishment of
the WHO Collaborating Center for evidence-informed immu-
nization policy-making [33], are opportunities learning about
collaboration across jurisdictional boundaries.

A process for independent funding of economic evaluation
to address questions from all stakeholders (regulatory through
to end-users) could increase the credibility of these analyses.
The need for early engagement and collaboration of multiple
stakeholders was seen as important. Technical aspects discussed
were the advantages and disadvantages of the perspective taken
during an economic evaluation of a vaccine (e.g., payer or soci-
etal) and recommended discount rates.

Participants voiced concern about a lack of an immunization
registry, which is necessary to determine coverage rates and vac-
cine efficacy, and the need for Canadian surveillance and dis-
ease incidence data, rather than reliance on data from other
countries to provide model inputs. Participants observed that
many lessons could be learned from the HQO/pCODR
approach, especially the use of a deliberative process. While
NACI has explicit methods for knowledge synthesis and recom-
mendation development, the deliberative process is not clearly
articulated and economic considerations are not explicitly con-
sidered (34 The pCODR and HQO deliberative processes
include participation by muldple affected stakeholders during
deliberation explicit definitions and decision rules and clear
communication regarding expectations and timing. Consider-
ation of Canada’s uniquely decentralized structure and a will-
ingness to collaborate across geographic and political
boundaries will be needed.

Based on workshop discussion, some feasible next steps in
Canada, all involving additional consultation, appear to be: to
explore with provincial implementation committees what
(at minimum) recommendations and analyses based on
cost—effectiveness are required by provinces; to achieve multi-
stakeholder (patients, academia, industry, provinces) consensus
as to the timing and relevant decision-making framework (i.c.,
both the information/data requirements and process to consider
them) used to support decision-making at the local and
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national level; to examine options with the research commu-
nity, provinces and industry for increasing the capacity to con-
duct and interpret economic evaluation through shared
resources and common guidance while improving access to
administrative and surveillance data to support more robust
economic evaluation.
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