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For the successful implementation of population-level recommendations, it is critical to consider the full
spectrum of public health science, including clinical and programmatic factors. Current frameworks may
identify various factors that should be examined when making evidence-informed vaccine-related rec-
ommendations. However, while most immunization guidelines systematically assess clinical factors,
such as efficacy and safety of vaccines, there is no published framework outlining how to systematically
assess programmatic factors, such as the ethics, equity, feasibility, and acceptability of recommendations.

Key Words" We have addressed this gap with the development of the EEFA (Ethics, Equity Feasibility, Acceptability)
Vaccine Program . . . . . . . ;

Ethics Framework, supported by evidence-informed tools, including Ethics Integrated Filters, Equity Matrix,
Equity Feasibility Matrix, and an Acceptability Matrix. The Framework and tools are based on five years of envi-
Feasibility ronmental scans, systematic reviews and surveys, and refined by expert and stakeholder consultations
Acceptability and feedback. For each programmatic factor, the EEFA Framework summarizes the minimum threshold
Framework for consideration and when further in-depth analysis may be required, which aspects of the factor should

be considered, how to assess the factor using the supporting evidence-informed tools, and who should be
consulted to complete the assessment. Research, particularly in the fields of vaccine acceptability and
equity, has validated the utility and comprehensiveness of the tools. The Framework has been success-
fully used in Canada for clear, timely, transparent vaccine guidance with positive stakeholder feedback
on its comprehensiveness, relevance and appropriateness. Applying the EEFA Framework allows for
the systematic consideration of the spectrum of public health science without a delay in recommenda-
tions, complementing existing decision-making frameworks. This Framework will therefore be useful
for advisory groups worldwide to integrate critical factors that could impact the successful and timely
implementation of comprehensive, transparent recommendations, and will further the global objective
of developing practical and evidence-informed immunization policies.
© 2020 The Authors. Published by Elsevier Ltd. This is an open access article under the CCBY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

The World Health Organization’s (WHOQ's) global strategic
objective of strengthening national capacity to formulate immu-
nization policies through better use of evidence is being realized
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in Canada through the expanded mandate of its national immu-
nization technical advisory group (NITAG) [1]. The National Advi-
sory Committee on Immunization (NACI) is an expert advisory
group to the Public Health Agency of Canada (PHAC) and provides
medical, scientific, and public health advice on the use of vaccines.
National immunization recommendations in Canada reflect upon
Erickson and colleagues’ “Analytic Framework for Immunization
Recommendations in Canada” (Analytic Framework) [2]. This
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framework outlines a number of traditional scientific (e.g. disease
burden, vaccine characteristics) and programmatic (e.g. feasibility,
acceptability, ethics, cost) factors that are typically considered
important by decision-makers when evaluating immunization pro-
grams. The significance of these programmatic factors, such as vac-
cine acceptability, is increasingly acknowledged by NITAGs and
decision-makers around the world in an era where vaccine hesi-
tancy is emerging as a threat to global health [3]. We have devel-
oped an EEFA (Ethics, Equity, Feasibility, Acceptability)
Framework with supporting evidence-informed tools for each EEFA
factor to help decision-makers systematically assess critical pro-
grammatic issues, thereby strengthening capacity for comprehen-
sive, evidence-informed immunization program
recommendations.

Since its establishment in 1964, NACI has based its guidance
primarily on the traditional scientific factors outlined in Erickson
et al.’s Analytic Framework [2], through the structure and processes
described in detail in a previously published paper [4]. Until
recently, the Canadian Immunization Committee (CIC), a federal/
provincial/territorial committee, produced separate recommenda-
tions [5-7] that built upon NACI's work by including the consider-
ation of programmatic factors within Erickson et al’s Analytic
Framework [2]. However, this two-step process inevitably resulted
in extended timelines between vaccine authorizations to program
guidance, contributing to variable program implementation across
Canada.

In an effort to improve efficiencies, effectiveness and best prac-
tice of immunization recommendations in Canada, NACI's mandate
officially expanded in 2019 to include the systematic consideration
of programmatic factors (i.e. ethics, equity, feasibility, acceptabil-
ity, and economics) in addition to traditional scientific factors
(i.e. burden of disease and vaccine characteristics). Factors in Erick-
son et al.’s Analytic Framework [2] more appropriately assessed at
the local level (e.g. political considerations) continue to be
excluded from the mandate of the national committee. Though
NACI has reflected upon aspects of programmatic issues to varying
degrees during deliberations in the past, these discussions have not
been conducted in a systematic, comprehensive or transparent
manner and were not an explicit component of NACI's mandate
until now. While the process for knowledge synthesis, retrieval,
and translation into recommendations informed by critically
appraised clinical evidence is clearly documented and followed
by NACI [8], a similarly transparent and analytic methodology does
not exist for non-clinical evidence.

Internationally, there have been dozens of published frame-
works used to inform vaccine decisions over the years; almost all
include explicit discussion of disease burden and vaccine charac-
teristics, and most of these frameworks have included explicit con-
sideration of programmatic factors [9]. Notably, many NITAGs are
now framing vaccine decisions using the Grading of Recommenda-
tions Assessment, Development and Evaluation (GRADE) method-
ology and Evidence to Decision (EtD) framework, which has also
recently added criteria for consideration of feasibility, acceptabil-
ity, cost, and equity [10]. The WHO'’s Strategic Advisory Group of
Experts (SAGE) and Immunization in Practices Advisory Committee
have been integrating programmatic considerations for many
years, and the WHO’s Programmatic Suitability for (vaccine) Pre-
Qualification screening process assesses and improves the pro-
grammatic suitability of prospective vaccines for developing coun-
try public-sector immunization programs through the application
of suitability criteria [11]. However, little support exists to direct
how these criteria can be reviewed systematically and informed
by evidence within a vaccine guideline. The rigor of data collection,
analysis and reporting of the different types of evidence associated
with programmatic factors, and relative importance of these issues
compared to more traditional factors influencing vaccine recom-

Table 1

Key questions about and definitions for programmatic factors.

Key Question from the | Definitions Adopted
Programmatic | Analytic Framework® for the Application
Factor Related to the of the EEFA
Programmatic Factor Framework

Have ethical concerns
regarding implementation
of the immunization
program been adequately
addressed?

Ethics A systematic process to
clarify, prioritize, and
justify possible courses
of action based on
ethical principles, and
involves the application
of relevant principles
and values to public
health decision making.

The absence of
avoidable, unfair, or
remediable differences
among groups of
people, whether those
groups are defined
socially, economically,
demographically or
geographically or by
other means of
stratification. ‘Health
equity’ or ‘equity in
health’ implies that
ideally everyone should
have a fair opportunity
to attain their full health
potential and that no
one should be
disadvantaged from
achieving this
potential.16

Is the program equitable in
terms of accessibility of the
vaccine for all target
groups?

Equity

Is program implementation
feasible given existing
resources?

The potential for a
program to be
successfully
implemented in the
local setting with
available resources.

Feasibility

Does a high level of
demand or acceptability
exist for the immunization
program?

A marker of desirability
or demand for a given
product or program,
including intention and
behaviours toward
vaccination.

Acceptability

mendations, has yet to be adequately explored [9]. Furthermore,
the ascertainment of how and why such factors may vary between
settings and vaccines is needed. Erickson et al.'s Analytic Frame-
work [2] outlines key questions for consideration for ethics, equity,
feasibility and acceptability (summarized in Table 1 [16]); how-
ever, no frameworks currently exist to guide the answers to these
questions.

Our EEFA Framework addresses these gaps and provides
evidence-informed tools to facilitate systematic consideration of
programmatic factors in guidance development and answer the
questions posed by Erickson et al.’s Analytic Framework [2]. While
cost-effectiveness is an often cited programmatic factor, due to
the distinctiveness of economic considerations, a separate process
under an economics task group to determine a standardized
approach to this factor is ongoing. Therefore, the consideration of
economics is not included in the EEFA Framework.

The EEFA Framework is based on extensive research and
reviews of the evidence on issues that are important to consider
with respect to ethics, equity, feasibility and acceptability in rela-
tion to vaccination. The evidence-informed supporting tools that
comprise the EEFA Framework facilitate the systematic assessment
of each programmatic factor, preventing the need to conduct sep-
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arate, time-consuming evidence reviews for each immunization
recommendation. The implementation of the Framework will facil-
itate the development of timely, comprehensive, and appropriate
guidance for immunization programs. The objectives of advisory
bodies like those at the WHO serve to facilitate the decision-
making process that NITAGs employ when advising their respec-
tive jurisdictions, and improve prospective vaccines for public sec-
tor programs through clearly outlined suitability criteria. As no
other such tool exists, this Framework will be useful for advisory
bodies globally, including NITAGs who seek to systematically
assess programmatic factors that could impact the successful
implementation of vaccine recommendations, guide the develop-
ment of prospective vaccines for viable inclusion in immunization
programs, and support the global objective of evidence-informed
immunization policies.

2. Methods

As depicted in Fig. 1, extensive work has been conducted over
five years to develop, test, improve, and implement the EEFA
Framework and supporting tools.

We adopted definitions of the terms “ethics”, “equity”, “feasibil-
ity” and “acceptability” for the application of the EEFA Framework

5863

(summarized in Table 1), informed by Erickson et al.’s Analytic
Framework [2] and an environmental scan of the literature.

To explore what is currently being done and what is needed to
incorporate EEFA considerations in immunization guidance, and to
inform the development of evidence-informed tools to support the
expansion of NACI's mandate, we conducted and commissioned a
number of environmental scans and literature reviews, as well as
surveys of and consultations with experts and stakeholder groups.
PHAC Technical Leads, who, alongside the respective NACI Work-
ing Group Chairs, lead the development of NACI guidance, were
integrally involved throughout the process. NACI's Evidence-
Based Methodology Working Group (composed of current and past
NACI members as well as external experts) provided input at var-
ious stages of development. NACI members representing various
fields of expertise and stakeholder groups (Table 2) were con-
sulted, provided feedback, and approved the use of the EEFA
Framework and supporting tools. NACI's membership was recently
expanded along with its mandate to include enhanced expertise in
epidemiology, ethics, and social sciences.

In advance of the decision to expand NACI's mandate, we con-
ducted an online national stakeholder survey to explore existing
views on NACI’s process to develop evidence-informed recommen-
dations, and its products [including Advisory Committee State-
ments (ACSs) and the Canadian Immunization Guide (CIG)] which

Background Work:

Environmental Scans, Consultations,

Year 1

Literature Searches/Reviews, Knowledge Transfer

Year 2 Year 3 Year 4 Year 5

v’ Environmental scan
» Immunization data,
programs and
guidance in indigenous
populations

v' Draft EEFA Framework and
definitions developed
»> Reviewed, approved for
pilot by NACI

v Consultations/Feedback

» Indigenous groups
(CINA, ITK, AFN, MNC)

» PHAC Technical Leads

v’ EEFA Framework piloted
with NACI statements

v NACI statement preamble
changed to officially
introduce expanded

v New position for Ex-Officio
Member added to NACI
»  Ethics - PHECG

v' PHAC approves NACI’s v of CIC
expanded mandate to include » How EEFA factors are
economic & EEFA factors being assessed in
Canadian jurisdictions
v /Consultant Results » What is needed by
from 2015 reviewed jurisdictions in
» Stakeholder survey national guidance
(views on NACI with respect to EEFA
products/process) factors
» CIDSC survey of
provinces & territories v Literature Scans in
(what is needed from Immunization and HTA
national guidance) fields > clc
» AGREEIl Assessment of > What frameworks
NACI Statements exist to assess EEFA
; factors > PHECG
v Environmental scans
» How NITAGs assess EEFA v' Consultations
factors » Ongoing work and
»  Definitions used for EEFA needs for corTSIderlng
EEFA factors in
factors . —
immunization
v' Scan of CIC Statements S GRS
N i » PHECG, CTFPHC, SAGE
> o @CgitEEE » PHAC Technical Leads
assesses EEFA factors mandate
v Consultations
» How EEFA factors are
assessed
» PHECG, ACIP, STIKO

v Consultations/Feedback
» CCDPHE

PHECG

CIC

Indigenous groups

(follow up)

> STBBI

Y VYV

v’ Systematic Review -
Acceptability (factors that
influence acceptability of
vaccines in Canada)

v — Acceptability
(factors that influence
acceptability of vaccines in
Canada)

» General Population
and High Risk Groups
» Health Care Providers

v Feedback incorporated
into EEFA Framework

v' Revised EEFA Framework
and tools presented
» NACI (approved use)
» NACI Working Groups

v" NACl-approved EEFA
Framework applied to all
statements

Ongoing presentations of EEFA
Framework and tools with
templates for use
»  NACI Working Groups
(e.g. Mumps and Ebola)

PHAC Technical Leads use EEFA
Framework and fill out
supporting tools and present to
working groups and NACI

Literature Scan — Equity
(factors that affect equity in
vaccination)

New positions for members
added to NACI:

»  Epidemiologist

> Social Scientist

»  FNIGC-RHS
> StatsCan cNICS

Presentation of EEFA
Framework to VIC

Links to framework and tools
in NACI statements

Abbreviations: ACIP = Advisory Committee on Immunization Practices; AFN = Assembly of First Nations; AGREEII = Appraisal of Guidelines, Research and Evaluation; CCDPHE =
Center for Chronic Disease Prevention and Health Equity, PHAC; CIC=Canadian Immunization Committee; CIDSC = Communicable and Infectious Disease Steering Committee;
CINA = Canadian Indigenous Nurses Association; cNICS = childhood National Immunization Coverage Survey; CTFPHC = Canadian Task Force on Preventive Health Care;

EEFA = ethics, equity, feasibility, acceptability; FNIGC — RHS = First Nations Information Governance Center — Regional Health Survey; HTA = Health Technology Assessments;
ITK = Inuit Tapiriit Kanatami; MNC = Metis National Council; NACI=National Advisory Committee on Immunization; NITAG = National Immunization Technical Advisory Groups;
PHAC=Public Health Agency of Canada; PHECG = Public Health Ethics Consultative Group; SAGE = Strategic Advisory Group of Experts (World Health Organization); STIKO =
Standing Committee on Immunization (Germany); STBBI = Sexually Transmitted Blood Borne Infections, PHAC; VIC = Vaccine Industry Committee

Fig. 1. Background work leading to the development and implementation of the EEFA framework.
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Membership on the National Advisory Committee on Immunization (NACI).

Voting Membership

Liaison Groups
Represented

Ex-Officio
Representation

Recognized experts in the
fields of:

e Adult Infectious

Association of Medical
Microbiology and
Infectious Disease Canada
Canadian Association for
Immunization Research and

Canadian Immunization

Canadian Public Health

Disease

e Allergy and Evaluation
Immunology °

e Epidemiology Committee

e  Nursing .

e  Pediatric Infectious Association
Disease

e  Pharmacy

e  Pharmacoeconomics

e  Public Health
Preventative Medicine

e Social Sciences

Canadian Paediatric Society
Center for Disease Control
and Prevention

Canadian Nurses
Association

College of Family
Physicians of Canada
Council of Chief Medical
Officers of Health

Society of Obstetrics and
Gynaecologists

Department of National
Defense:

e Directorate of Force
Health Protection

Health Canada:

e Biologic and
Radiopharmaceutical
Drugs Directorate
(BRDD)

e Marketed Health
Products Directorate

Indigenous Services

Canada:
e  First Nations and Inuit
Health Branch

Public Health Agency of
Canada:

e Centre for
Immunization and

Respiratory Infectious

Diseases (CIRID)
e Surveillance and
Epidemiology Division
e National Microbiology
Laboratory

e  Public Health Ethics
Consultative Group
(PHECG)

summarize this guidance (Unpublished results). Six hundred and
fifty-six stakeholders, including members of national immuniza-
tion committees and Canadian provincial and territorial advisory
groups, as well as frontline users of NACI guidance who vaccinate
or counsel about vaccination (e.g. physicians, nurses, pharmacists),
responded to the survey. In the same year, we commissioned an
external assessment of the quality and reporting of NACI ACSs
using the AGREE II (Appraisal of Guidelines, Research and Evalua-
tion) international tool [ 12]. These baseline investigations revealed
that the timeliness, clarity, and transparency of NACI recommen-
dations summarized in ACSs and the CIG are critical principles to
be upheld through the expansion of NACI's mandate.

To more specifically investigate how jurisdictions within
Canada assess ethics, equity, feasibility and acceptability, as well
as what they require from NACI with respect to the assessment
of these factors when making immunization decisions, we sur-
veyed provincial and territorial representatives of CIC in 2017
(Unpublished results). The survey identified a lack of consistency
and an expressed need for tools to systematically review and sum-
marize the evidence on how these factors impact immunization
recommendations. The importance of timeliness, transparency,
and clarity of NACI recommendations was a recurring theme in this
survey. As in a previous survey conducted by the Communicable
and Infectious Disease Steering Committee of the Pan-Canadian
Public Health Network in 2015 (Unpublished results), jurisdictions
also requested that available evidence on various factors be sum-
marized with options for management presented in national
guidance.

Between 2016 and 2018, we conducted literature scans in the
immunization and health technology assessment fields, environ-

mental scans of resources from key international NITAGs! and
jurisdictions within Canada, and reviews of CIC immunization guid-
ance documents to ascertain the incorporation of EEFA considera-
tions. Through this initial work, we became aware of ongoing
initiatives in this area and scheduled interviews with key informants
from organizations within Canada (e.g. Public Health Ethics Consul-
tative Group - PHECG, Canadian Task Force on Preventive Health
Care) and outside (e.g. ACIP, SAGE, STIKO) to learn more. Overall,
we discovered a great deal of variability in how issues related to
ethics, equity, feasibility and acceptability were examined and
whether they were considered systematically at all. When any of
these factors were comprehensively considered with de novo frame-
works, timeliness of guidance could reportedly be delayed up to two
years. While frameworks exist in different fields to assess issues
related to one specific factor, and many NITAGs are using tables
summarizing evidence that include mention of ethics, equity, feasi-
bility and acceptability when making recommendations, a compre-
hensive tool to systematically address these factors as they relate
to immunization in a timely way that didn’t delay guidance was
missing.

Informed by this background work, we drafted the EEFA Frame-
work and a supporting evidence-informed tool for each factor
(Ethics Integrated Filter, Equity Matrix, Feasibility Matrix, Accept-
ability Matrix) in 2018. Through an iterative process, we refined

! Strategic Advisory Group of Experts at WHO - SAGE, Advisory Committee on
Immunization Practices in the United States - ACIP, European Centre for Disease
Prevention and Control in the European Union - ECDC, Standing Committee on
Immunization in Germany - STIKO, Joint Committee on Vaccination and Immunisa-
tion in the United Kingdom - JCVI, Australian Technical Advisory Group on
Immunisation in Australia - ATAGI, Comité technique des vaccinations in France - CTV
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the tools based on written and verbal feedback from a range of
stakeholder groups and experts in ethics (e.g. PHECG), equity
(e.g. Centre for Chronic Disease Prevention and Health Equity), fea-
sibility (e.g. provincial and territorial representatives who imple-
ment recommendations), and acceptability (e.g. international
expert in vaccine hesitancy, Dr. Eve Dubé), as outlined in Fig. 1.
We also sought specific feedback from representatives of specific
target or high risk groups (e.g. Canadian Indigenous Nurses Associ-
ation). To ensure our Framework is applicable and relevant to
Indigenous peoples in Canada, we conducted an environmental
scan of existing data, programs and guidance for this population.

To validate the applicability, utility and comprehensiveness of
our Acceptability and Equity Matrices, and to pre-populate them
as much as possible for vaccination in general and for specific vac-
cines, we conducted additional research in these areas. Data from
existing and future cycles of surveys such as the First Nations
Regional Health Survey (identified through our environmental
scan) which assesses immunization coverage and attitudes of First
Nations people living on reserve and in northern communities, and
the childhood National Immunization Coverage Survey (cNICS),
will add to the evidence summarized in these EEFA tools over time.

We commissioned researchers at the Alberta Research Center
for Health Evidence (ARCHE) to conduct a systematic review on
the factors influencing acceptability of vaccines among the general
public, healthcare providers and policymakers in Canada over the
past 5 years [13]. To address gaps in the literature, we also con-
tracted public opinion research of Canadians and their healthcare
providers [14]. Together, this research examined whether the
Acceptability Matrix accurately captures the factors affecting
acceptability of vaccination from the perspectives of the general
public, specific high risk or target groups, healthcare providers,
and policymakers. In 2019, we commissioned the researchers at
ARCHE to synthesize the evidence on the factors contributing to
health inequities related to vaccination in Canada and similar
high-income countries with universal (or near-universal) health-
care systems over the past twenty years (Unpublished results).
The evidence was summarized into our Equity Matrix for specific
vaccines and vaccine preventable diseases (VPDs), and the utility
of the matrix was assessed. The research into acceptability and
equity validated that the matrices developed were comprehensive,
useful tools, requiring only minor changes in terms of broadening
the examples provided for some of the categories in the matrices.

In 2018, NACI approved the prospective piloting of the EEFA
Framework to systematically summarize issues related to ethics,
equity, feasibility and acceptability for consideration during delib-
erations on recommendations, starting with the Updated Recom-
mendations on the Use of Herpes Zoster Vaccines [15].

Over the course of two years, the Framework has been evalu-
ated based on feedback from NACI Technical Leads filling out the
tools, NACI working group and committee members deliberating
on the information presented in the tools to make immunization
recommendations, and various other stakeholder groups (e.g.
CIC) receiving and implementing NACI guidance using the EEFA
Framework, as outlined in Fig. 1. The EEFA Framework and sup-
porting tools were noted to be: “comprehensive”, “relevant”, “sen-
sible” and “met the needs”, however there were concerns about the
impact on timeliness and resources to implement the Framework,
and some confusion about how it would be used. As a result, we
developed an algorithm outlining the process for applying the EEFA
Framework (Fig. 2) to demonstrate that the extensive background
work leading up to the development and refining of the Framework
and supporting tools would reduce the time and resources needed
to apply them, as separate evidence reviews would rarely be
required. The NACI Technical Leads acknowledged that this was,
indeed, the case as they were typically able to apply the Frame-
work to guidance within a few days. As of the fall of 2019, the

revised EEFA Framework has been approved by NACI for imple-
mentation in the development of immunization guidance, and
knowledge translation of its use continues. It has been successfully
applied in six NACI ACSs to date [15,17-21], with more underway.

3. Results and discussion
3.1. Overall EEFA Framework (Table 3)

The purpose of the EEFA Framework is to provide evidence-
informed tools for the systematic consideration of programmatic
factors in order to develop clear, comprehensive recommendations
for timely, transparent decision-making, thereby upholding the
principles identified by stakeholders in our background work as
critical for NACI guidance.

The following supporting evidence-informed tools (described
below) have been developed for application of the EEFA
Framework:

1. Ethics Integrated Filters for content and process
a. Core Ethical Dimensions Filter (Table 4)
b. Ethical Procedural Considerations Filter (Table 5)
2. Equity Matrix (Table 6)
3. Feasibility Matrix (Table 7)
4. Acceptability Matrix (Table 8)

As outlined in Table 3, the EEFA Framework summarizes the
minimum threshold for consideration of each programmatic factor
and when further in-depth analysis may be required, which aspects
of the factor should be considered, how to assess the factor using
evidence-informed tools, and who should be consulted to assist
in the assessment.

Fig. 2 demonstrates how the EEFA Framework is applied in the
context of the full spectrum of public health science and best prac-
tice, including traditional scientific as well as economic factors,
when developing immunization recommendations. As soon as
the need for immunization recommendations is identified, the
Technical Leads use the evidence-informed tools to systematically
consider issues related to ethics, equity, feasibility and acceptabil-
ity and answer the specific questions from Erickson et al.’s Analytic
Framework [2]. The algorithm directs the Technical Leads to previ-
ously conducted key consultations, reviews and research to refer to
when filling out the tools with evidence. Additional consultations
and research will only be required in circumstances when distinct
issues that have not been captured in the background work are
identified in the tools that: (1) are specific to the vaccine or vaccine
preventable disease (VPD), and (2) could have a significant change
in/impact on the recommendation or its implementations, and (3)
warrant additional time and resources to investigate. Technical
leads present the completed tools to the relevant NACI Working
Group as part of the full evidence base considered when develop-
ing recommendations.

As outlined in the algorithm, once knowledge synthesis, retrie-
val and deliberation on the traditional scientific, economic, and
EEFA factors of a recommendation is complete, it is summarized
in the NACI ACS. Only EEFA issues unique to a particular vaccine
recommendation that may impact decision-making or implemen-
tation will be summarized in the context of other traditional scien-
tific  and economic  considerations.  Evidence-informed
interventions to address these issues may be suggested if applica-
ble. Recognizing that there are operational and epidemiological
differences across the country, and in response to jurisdictional
requests that available evidence on these factors be summarized
with options for management presented in national guidance,
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Immunization recommendation needed

Conduct reviews of

I Conduct economic

scientific factors
-burden of disease

Technical Leads, ASAP, in advance of statement development

analyses as required

-vaccine characteristics

v

Conduct systematic consideration of EEFA programmatic factors:
Fill out evidence-informed tools to identify distinct issues that could impact decision-making for
recommendations development, consulting relevant groups/data as needed

[

Have ethical concerns regarding Is the program equitable in

implementation of the immunization terms of accessibility of the

program been adequately addressed? vaccine for all target groups?

Is the program implementation Does a high level of demand or
feasible given existing acceptability exist for the

resources? immunization program?

As needed: Consult epi data,
evidence synthesis,
immunization surveys, input
from stakeholder groups

As needed: Consult
Ethics Consultative
Group

As needed: Consult regional
immunization
representatives, Vaccine
Supply Managers

As needed: Consult
systematic lit review
immunization
surveys

T 7

Ethics
Integrated Filters
(content, process)

Equity
Matrix

v

Feasibility
Matrix

Acceptability
Matrix

= [=]
=

Technical Leads present filled out tools to WG (and NITAG if deemed necessary by the WG)

2.
|
YES

¢ 3.

Conduct additional
consultations/ lit review/
surveys as needed

—_—

Are there distinct issues identified in the tools that:
1. Are specific to this vaccine or VPD

Could have a significant change in/impact on the
recommendation or implementation

Warrant additional time & resources to investigate?

AND

AND

T vo

In NACI Statement:
1.  Summarize distinct issues identified that are specific to the vaccine or VPD in:
Recommendations Section (summary/rationale), Management Options table (& expand in Statement text if needed)

2. Suggest evidence-based interventions to address these issues if applicable
3. Link to full EEFA Framework and Tools in the Methods section
4.  Attach filled out tools as Appendices if deemed necessary by NITAG

\

<

Jurisdictions to consider in their local contexts

b, |

R

Fig. 2. Algorithm outlining the process for applying the EEFA framework.

NACI developed a “Management Options Table” (see Table 9 for an
example [19,22-28]).

The Management Options Table outlines options for implemen-
tation of a vaccine recommendation (e.g. in terms of different vac-
cine products, vaccination schedules, or target groups),
summarizes key evidence available on the array of scientific and
programmatic factors considered, as well as key decision points
for stakeholders to examine when evaluating the options. In this

way, the conclusions of the EEFA Framework will be presented
transparently within the spectrum of public health science for con-
sideration by the jurisdictions in their own contexts, similar to a
GRADE EtD table [10]. Links to the full EEFA Framework and sup-
porting tools, as well as completed tools for the particular vaccine
recommendations (if deemed necessary), will be attached to the
NACI ACS. Following this process allows for timely, transparent,
clear, comprehensive recommendation development.
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Table 3
Overall EEFA framework.
When/Why ‘What How Who
(threshold for consideration) (aspects to be considered) (method, tools) (is consulted)

Ethics At minimum: PHECG Framework 1. Ensure core ethical dimensions for ° Ex—gfﬁcio memher of NITAG from‘
Consider major ethical Content Dimensions: public health have been integrated FthICS I?}?E?gasnve Ct}rqutp.Seé:reta;u;t
dimensions for the (review for each statement) using existing tools C-8 ccretariat in &anada

8 who reviews all recommendations
recommendations 1. Respect for 2. Ensure NITAG processes integrate e Full Ethics Consultative Group directly if
If specific distinct issues ) %e;io:ls;lcg)ér‘:lgrlllir:tles et}_lical p}'o_cedural considerations needed (e.g., PHECG in Canada)
identified (e.g., off-label), do 3: Beneficence using existing tools and SOPs
in depth Scenario-based Ethics | 4 ryst L
Analysis 5. Justice Ub"fg' .

Ethics Integrated Filters

For all NITAG lwork R Procedural Considerations:
incorporate ethical procedural (core NITAG processes)
considerations

1. Accountability

2. Inclusiveness

3. Responsibility

4. Responsiveness

5. Transparency

Equity At minimum: P’ROGRESS And Other Identify potential distinct inequities that e Epidemiological data
Consider potential distinct Factors may arise wjth thf: }'ecommendgtion, e Country-specific evidence synthesis
inequities resulting from Pre-existing condition reasons for inequities, and possible (completed in Canada for existing VPDs)
recommendations Place of residence interventions to reduce inequities e Input/reports from stakeholder groups/

Race/ethnicity/culture/ language/ . organizations as needed
immigration or refugee status Using: .
Occupation Equity Matrix
Gender identity/sex

Religion/Belief system

Education/Literacy level

Socioeconomic status

Social capital

And Age

Other factors (e.g., risk

behaviours)

Feasibility At minimum: e Vaccine, Immunization Identify potential distinct issues with e Regional government immunization
Consider potential distinct Program respect to SPCCiﬁC resource and representatives (e.g., Canadian
issues with the feasibility of o Resources and Integration 1ntegrat10n }mp}lcatlons of the vaccine Immunization Committee)
implementing the with Existing Program and immunization program that may e Vaccine Supply Managers (e.g., Vaccine
recommendations impact the decision to implement the Supply Group, PHAC)

recommendation
Using:
Feasibility Matrix

Acceptability | At minimum: e Public, Providers, Identify potential distinct issues with the e Country-specific systematic review and
Consider potential distinct Policymakers acccptability of the recommendation by primary research (including various
issues with the acceptability of | e Perceptions of Vaccine, the public (general and target groups), methods of public consultation;
the recommendation by the Perceptions of Disease, providers, and policymakers completed in Canada) .
public, providers and Process to get vaccinated, . o COl’ldl'ICt aqdltlonal research if needed
policymakers that may impact Individual factors Using: . . (e.g., in unique context such as
implementation Acceptability Matrix pandemic)

4. Ethics integrated filters

In 2017, the Public Health Ethics Consultative Group (PHECG)
and its Secretariat developed a “Framework for the Ethical Delibera-
tion and Decision-Making in Public Health: A Tool for Public Health
Practitioners, Policy Makers and Decision-Makers”, which “guide
(s)...the analysis of the ethics implications of proposed public
health programs, policies, interventions and other initiatives ...
[and] help(s) users clarify issues, weigh relevant considerations,
and identify possible options” [31, p1]. The Framework was
intended to be applicable to “the range of public health activities
in which PHAC is involved, including the development and imple-
mentation of public health programs, policies, interventions and
other initiatives.” The PHECG framework is divided into: (1) Core
ethical dimensions in public health, and (2) Procedural considera-
tions [31]. NACI's Ethics Integrated Filter is based on the PHECG
Framework, and is likewise divided into two components related
to: (1) content of NACI recommendations, and (2) NACI procedural
considerations. Together, these filters facilitate the assessment of

recommendation content development procedures in order to
answer the relevant question on ethics in Erickson et al.’s Analytic
Framework: “Have ethical concerns regarding implementation of
the immunization program been adequately addressed?” [2]

In reviewing NACI's plan for the expanded mandate, PHECG
advised that “ethics considerations are akin to filters that are
applied at each step of decision-making, rather than a separate
topic of discussion to be assigned a specific weight or raised after
the fact as part of an oversight function...ethics considerations
relate to the process of deliberation as well as to their content”
(Unpublished results). The ethics filters that accompany the EEFA
Framework are designed to ensure that the core ethical dimensions
have been considered and integrated into the content of NACI rec-
ommendations (using the Core Ethical Dimensions Filter, Table 4),
and that NACI processes integrate and uphold ethical procedural
considerations (using the Ethical Procedural Considerations Filter,
Table 5), as outlined in the PHECG Framework [31]. The filters out-
line questions to ensure each ethical dimension for NACI recom-
mendations and procedural consideration for NACI processes has
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Table 4
Core Ethical Dimensions Filter: To ensure guidance upholds and integrates core ethical dimensions for public health.
Core Ethical . . A A
. . .. Considerations for integration of core
Dimensions for | Description ethical dimensions
Public Health

core ethical dimensions

Respect for
persons and
communities

Right to exercise
informed choice
based on all
available evidence

Has all the evidence been presented in a
comprehensive manner? Is the guidance
accessible to stakeholders?

e Summarize evidence clearly using
Advisory Committee Statement
(ACS) Template (technical report)
and in Immunization Guide

e Web-post guidance and directly
disseminate to stakeholders

Have the values and preferences of persons
and communities been considered? Does a
high level of demand or acceptability exist for
the immunization program?

e Assess using the Acceptability
Matrix (considering the
geographical and social contexts)

Beneficence and
non-maleficence

Promotion of well-
being, minimize
risk of harm vs
benefits

Have the recommendations considered risks
and benefits, and do benefits outweigh risks?
Has the principle of reciprocity® been
considered to minimize harm, especially in
epidemic contexts?

e Summarize risks, benefits,
minimizing harm and rationale for
recommendations in ACS (e.g., in
Recommendations section and
Management Options or Evidence
to Decision table)

If major risks are identified, has a risk
analysis been conducted?

e Ifamajor risk is identified, conduct
an in depth Scenario-based Ethics
Analysis using steps in PHECG

Framework®
Justice Treat people and Is the recommendation equitable in terms of e Assess using the Equity Matrix
groups with equal accessibility of the vaccine for all target
concern and groups? Are there special considerations for
respect vulnerability of those most at risk?
Distributive justice: Is implementation e Assess using the Feasibility Matrix
feasible given existing resources? Do the e Conduct Economic Analysis where
recommendations result in a fair distribution needed
of resources?
Trust Long term Are the recommendations based on the best, e Follow NITAG Methodology® to
reliability, current evidence available for all groups at ensure robust analysis of evidence
integrity, risk of the vaccine-preventable disease e Be transparent about knowns,

sustainable and
mutually fair
relationship with
individuals and
communities

(VPD)?

unknowns and certainty of evidence
e Monitor evidence with revision of
guidance as necessary

Have the Ethics Procedural Considerations
been upheld? (see Table 5)

e Follow ACS Template, NITAG
Methodology, Standard Operating
Procedures and Conflict of Interest
guidelines

a Societal support to minimize disproportionate risks taken by individuals in their duty to protect the public.
b Steps from PHECG Framework: 1) identify the issue and context, 2) identify ethical considerations, 3) identify and assess options, 4) select best course of action and

implement, 5) evaluate.

been reflected upon, and potential issues have been further ana-
lyzed through a legitimate process with options presented. Ques-
tions from Erickson et al.’s Analytic Framework [2] related to
equity, feasibility, and acceptability are included in the Core Ethical
Dimensions Filter. The final column of the filters provides tools to
assist with integrating each ethical principle. For instance, the
Management Options Table (example provided by Table 9) clearly
summarizes the evidence and outlines risks and benefits of recom-
mendation options to ensure the ethical principles of beneficence
and non-maleficence have been considered. NACI guidance is
web-posted and distributed to stakeholders to uphold the core eth-
ical dimension of respect for persons and communities with the
right to exercise informed choice based on all available evidence.
Ethical considerations are integrated throughout the NACI process
and recommendation development, including the assessment of
equity, feasibility, and acceptability.

If, after applying the Core Ethical Dimensions Filter, a distinct
ethical dilemma arises for a specific recommendation, further
scenario-based ethical analysis may be required using the steps
outlined in the PHECG Framework [31]: (1) identify the issue and
context, (2) identify ethical considerations, (3) identify and assess
options, (4) select best course of action and implement, (5)
evaluate.

NACTI’s Interim Statement on the Use of the rVSV-ZEBOV Vaccine
for the Prevention of Ebola Virus Disease (EVD) [19] provides an
applied example of the Core Ethical Dimensions Filter. When
assessing the dimension of beneficence and non-maleficence, the
EVD Working Group considered whether the benefit of deferring
all other vaccinations when the live rVSV-ZEBOV vaccine is admin-
istered as post-exposure prophylaxis (PEP) outweighed the risks.
An in-depth scenario-based ethics analysis using the steps
described above was conducted. Ultimately, due to the life-
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Table 5
Ethical Procedural Considerations Filter: To ensure guidance processes uphold and integrate ethical procedural considerations.

Ethical Procedural Considerations for integration of ethical Tools/procedures to assist with integration of ethical

Considerations procedural considerations procedural considerations

Accountability Quality and completeness: Was an appropriate review | e Follow NITAG Methodology® and outline steps taken for knowledge

completed on all relevant topics? synthesis in the Methodology section of Advisory Committee
Statement (ACS) per the Statement Template

Inclusiveness Were relevant stakeholders engaged? e Follow NITAG Standard Operating Procedures (SOPs) and review
membership on NITAG and the Working Groups; add experts and
stakeholders most likely to be affected by recommendations as
required

o Ensure key stakeholder groups hold liaison positions on the NITAG
and co-develop guidance
e FEarly review and pre-release of ACS to stakeholders for comment
Responsibility Did NACI act independently to make decisions e Follow NITAG SOPs and Conflict of Interest guidelines
(without conflicts of interest, independence from
Industry)?

Responsiveness Did guidance respond to needs of stakeholders? e Follow NITAG SQPS for timely guidange qnd re\'/iew feedback from
NITAG and Working Group membership (inclusive of stakeholder
groups and experts)

e FEarly review and pre-release of ACS to stakeholders for comment,
and address issues raised prior to finalizing

e Monitor evidence and stakeholder feedback, and revise guidance as
necessary

Transparency Was there a clear and strong rationale for e Follow NITAG Methodology and ACS Template and ensure rationale

recommendation? provided for each recommendation is clear and strong with a
summary of the evidence, certainty of evidence, as well as unknowns

threatening disease risks of EVD (contributing to a high level of
demand and acceptability for the vaccine), the unknown potential
for vaccine interactions and the potential to mimic symptoms of
EVD, as well as the ability to vaccinate with deferred vaccines at
a later time, the committee selected the option of deferring other
vaccinations as the best course of action. The key considerations
in the ethical analysis were transparently summarized in the Rec-
ommendations section of the guidance: “When used as PEP against
ZEBOV, NACI recommends that the pre-market rVSV-ZEBOV vac-
cine should not be given simultaneously with other live or inacti-
vated vaccines due to the potential for immune interference and
the need to be able to monitor for potential symptoms of EVD
and rVSV-ZEBOV vaccine adverse events without potential con-
founding from other vaccine adverse events. . .Considering the eth-
ical principles of beneficence and non-maleficence, delaying any
other vaccines to prioritize the pre-market rVSV-ZEBOV vaccine
for individuals who have had an exposure to ZEBOV is. . .ethically
justifiable” [19].

The Ethical Procedural Considerations Filter (Table 5) guides
overall NACI processes. Procedures have been developed (e.g. Con-
flict of Interest Guidelines) to ensure that the ethical principles of
accountability, inclusiveness, responsibility, responsiveness, and
transparency are upheld. For example, every ACS follows a state-
ment template to ensure that the process followed and evidence
used to inform a recommendation (including certainty of evidence
and unknowns), and the rationale (including the systematic assess-
ment of all scientific and programmatic factors) is summarized for
each immunization recommendation. These processes ensure the
transparency of NACI recommendations.

Ethical and equity analyses will be particularly relevant and
necessary to rationalize off-label vaccine recommendations. While
most NITAGs provide off-label recommendations for vaccines [32],
there is an understanding that these are most often issued when
driven by an equity or ethical principle necessitating their use out-
side of regulatory indications as per product monographs [33].
Together, the Core Ethical Dimensions and Procedural Considera-

tions Filters, applied throughout recommendation development,
provide a systematic process to clarify, prioritize, and justify possi-
ble courses of action based on ethical principles for complex issues.

5. Equity Matrix

The Equity Matrix (Table 6) was informed by the PROGRESS-
Plus model of health determinants and outcomes initially intro-
duced by Evans and Brown in 2003 [34], and endorsed by the
Cochrane Equity Methods Group for equity-focused systematic
reviews [35,36]. Factors that may be associated with possible
health inequities considered by NACI include expanded categories
of those captured in PROGRESS-Plus: place of residence, race/ethni
city/culture/language/immigrant or refugee status, occupation, gen-
der identity/sex, religion/belief system, education/literacy level,
socioeconomic status, and social capital. To ensure important
vaccine-specific equity factors not explicitly highlighted in the
PROGRESS-Plus model are examined, our Equity Matrix also
includes pre-existing condition, age, and other factors such as risk
behaviours (e.g. smoking, drug and alcohol use disorders). Thus,
the factors in our Equity Matrix are defined by the acronym: P*-
ROGRESS And Other Factors.

The second column of the matrix outlines reasons why the
inequity may exist, including differential access to the vaccine,
or, as outlined in the Quinn and Kumar framework [37], pathways
through which the social determinants of health can influence the
differential exposure, susceptibility and disease severity, and con-
sequences of infectious diseases. Within the PHECG Framework,
the principle of justice is a core ethical dimension to consider for
public health interventions [31]. Within NACI's Core Ethical
Dimensions Filter, the Equity Matrix is used to ensure the principle
of justice is addressed by answering the following questions from
Erickson et al.’s Analytic Framework: “Is the recommendation equi-
table in terms of accessibility of the vaccine for all target groups?
Are there special considerations for vulnerability of those most at
risk?” [2].
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Equity Matrix with Examples (across different VPDs): To identify potential, distinct inequities that may arise with the recommendation, reasons for inequities, and interventions to

reduce the inequity and improve access.

Factors that may
contribute to health
inequity

‘Why inequity may exist
(differential access or differential disease exposure, susceptibility, severity or
consequences)

Interventions to reduce inequity and improve
access (examples)

Pre-existing condition
(E.g., chronic disease,
immunocompromised,
pregnancy, disability)

E.g., Individuals who are immunocompromised have an increased risk of
developing herpes zoster (HZ) due to differential susceptibility, and may be
more likely to experience atypical and/or more severe disease and
complications (differential severity and consequences).

e Include immunocompromised populations as a target
group in the recommendation for HZ vaccine

Place of residence
(remote, overcrowding,
homeless,
institutionalization)

E.g., Residents of nursing homes and other chronic care facilities may be more
susceptible to influenza and pneumococcal infections due to chronic health
conditions (differential susceptibility) and may be more exposed to infection
due to ease of transmission in institutional environments (differential
exposure). Homeless populations have high rates of respiratory infections due
to differential exposure and susceptibility, as well as differential access to
health care.

e Include residents of nursing homes, chronic care
facilities and homeless populations as specific target
groups in influenza and pneumococcal vaccine
recommendations

e Suggest annual standing orders in institutions and
mobile clinics in hard-to reach populations to improve
access

e Suggest infection prevention and control measures to
reduce exposure

Race/ethnicity/culture/
language/

Immigration/refugee status

E.g., Newly arrived individuals from tropical countries are more likely to be
susceptible to varicella where it tends to occur at older ages (differential
susceptibility) and where varicella immunization programs are usually not
available (differential access).

e Recommend varicella testing in this population and
immunization if non-immune with varicella and HZ
vaccines where applicable

e Engage community leaders/partners in multilingual
education materials/media and planning for testing and
vaccination to improve access

Occupation E.g., Transmission of influenza between infected healthcare workers (HCWs), | o Include HCWs as a specific target group in influenza
who are differentially exposed, and their vulnerable patients, who may be recommendations

differentially susceptible, results in significant morbidity and mortality. o Suggest annual immunization clinics in HC facilities
to improve access

Gender Identity/Sex E.g., HPV is the most common sexually transmitted infection (STI) and all e Recommend gender-inclusive HPV vaccination at an

sexes are susceptible. Persistent infection with a high-risk type causes
virtually all cases of cervical cancer and has been associated cancers of the
penis, anus, vulva, vagina, and oropharynx. Men who have sex with men have
a disproportionately high burden of HPV infection with differential exposure.

age prior to onset of sexual activity, in a school-based
program to improve access

e Suggest cervical cancer screening and other measures
to protect against STIs

Religion/Belief system

E.g., Religious beliefs about STIs may result in differential access to HPV
vaccination.

o Engage religious and school leaders in planning for
educational materials and media, and for a school-
based immunization program

Education/Literacy level

E.g., Differential access to school-based HPV vaccination programs may
occur due to dropouts and absenteeism from school; parents with low literacy
levels may not understand education materials, leading to differential access to
HPV vaccination.

e Offer alternate immunization settings outside of school
to improve access

e Provide educational materials at appropriate literacy
levels via appropriate media platforms

Socioeconomic status (SES)
(including income, and
coverage of cost of
healthcare and vaccination)

E.g., Low SES has been associated with differential access to vaccines and
differential susceptibility and exposure to some VPDs.

e Include recommendations to publicly fund vaccines
e Suggest strategies to improve access (e.g. school-
based programs)

Social Capital
(social
support/networks/trust)

E.g., Lack of support networks (e.g. to remind parents) and trust (e.g. in
authorities making recommendations) may lead to differential access to
vaccines.

e Empower trusted healthcare providers to recommend
and provide vaccinations during patient visits

e Implement reminder/recall systems

e Offer childcare during vaccination visits

Age

E.g., Age is the major risk factor for development of HZ and post-herpetic
neuralgia with differential disease severity. Incidence sharply increases among
persons 50 years of age and older due to differential susceptibility.

e Include populations 50 years of age and older as target
groups in the recommendation for HZ vaccine

Other factors

(E.g., risk behaviours —
smoking, drug and alcohol
use disorders)

E.g., Smokers, persons with alcohol use disorder and illicit drug users are
differentially susceptible to invasive pneumococcal disease. Some of these
populations may have differential access to healthcare.

e Include these groups as target populations for publicly
funded pneumococcal vaccination

e Suggest strategies to improve access (e.g. mobile
clinics)

The first column in the matrix summarizes factors that may
contribute to health inequity to allow for identification of vulnera-
ble groups most at risk, for whom reduced access to the vaccine
being recommended may further potentiate the inequity. For each
group identified, the primary source(s) of the inequity will be iden-
tified if possible (second column) to aid in the process of reviewing
special considerations for vulnerability or evidence-based inter-
ventions that could address the inequity and improve access (third
column). Table 6 illustrates the utility of the Equity Matrix in iden-
tifying potential inequities, reasons for inequities, and interven-
tions to reduce the inequities with examples across different VPDs.

The ARCHE researchers who conducted the evidence synthesis
on factors contributing to health inequities related to vaccination
(Unpublished results) found a vast body of research with pre-
existing disease, age and gender identity or sex being the most
commonly reported. This review validated that the Equity Matrix
is “a useful framework for identifying and categorizing factors that
may contribute to inequities related to vaccination.” The Equity
Matrix was used to summarize the literature for vaccination in

general and for specific vaccines. These pre-populated matrices
will reduce the need for full evidence reviews with every ACS
and improve timeliness. As issues specific to a particular vaccine
arise, epidemiological data and input from stakeholder groups
and organizations may be sought.

Some inequities specific to particular guidance will be
addressed in other sections throughout a NACI ACS (e.g. the Epi-
demiology section identifies groups at high risk of disease or com-
plications; a recommendation may include specific target groups
due to inequity from increased disease exposure, susceptibility,
severity or complications). However, some factors contributing to
the inequity may be more systemic (e.g. remote communities,
low socioeconomic status). Suggestions may be made within a
NACI recommendation to increase access to immunization to
address inequities (e.g. gender-neutral school-based programs
and mobile clinics, publicly funded vaccine).

The Equity Matrix enabled NACI to systematically and transpar-
ently work through the spectrum of public health considerations to
reduce the inequity and improve access in its Updated Recommen-



Table 7

Feasibility Matrix with Examples (for potential SARS-CoV-2/COVID-19 Vaccine): To identify potential, distinct issues with respect to the vaccine and immunization program to address the feasibility of implementing the

recommendation.

Vaccine

Immunization Program

Potential Issues

Resources

Vaccine Supply
(short & long term)

Human resources (for administration
of vaccine, communication, training,
operational planning)

e Uncertainty and security of short and long term vaccine supply given
demand worldwide and uncertainty in doses required, number and timelines
of vaccines available, storage and handling requirements etc. are challenges
to planning

e Consider alternative dosing routes/schedules for supply constraints

e Mass immunization clinics, high demand for vaccine within and outside
target groups will require resources for planning, communication, training

Funding for vaccine
purchase

Funding for human and
administrative resources

e Cost of vaccine and resources to implement program and deliver vaccine to
target groups expeditiously is expected to be high

Integration with
Existing Program

Vaccine coverage

Communication of program (to
public, target groups, providers, labs)

e Clear communication on eligible groups and vaccine program to public,
target groups, providers, labs etc. will be required

e Immunization records will need to include the vaccine and coverage must
be tracked through registries

e Consider strategies to increase coverage for target groups, and risk
communication given novel vaccine technologies, expedited reviews, and
disease epidemiology

VPD (sero)types included

Surveillance of VPD (sero)types

e Ongoing testing and disease surveillance will be required to evaluate the
vaccination program

Degree of similarity to
existing vaccines, co-admin
with other vaccines,
targeting VPDs with
existing programs

Alignment with existing schedule
(e.g. with other program targeting
same group)

e Evidence on co-administration with other vaccines is unknown

e Consider alignment with existing immunization schedules for efficient
resource use and improved coverage

e Minimize disruption to existing immunization programs

e Consider conformity of programs across jurisdictions

Adverse Events

Inclusion in immunization registry,
Vaccine Adverse Event (VAE)
reporting

e New, expedited review of vaccine will require increased attention to VAE
surveillance and reporting mechanisms for potentially multiple vaccine

types
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Table 8

Acceptability Matrix with Examples (across different VPDs): To identify potential distinct issues with the acceptability of a recommendation from the perspective of the public, providers,

and policymakers.

S.J. Ismail et al./ Vaccine 38 (2020) 5861-5876

PUBLIC

General Population

Target/ High Risk Groups
(+ Guardians)

PROVIDERS

POLICYMAKERS

Vaccine
(perceptions of):
E.g., efficacy,
number of
injections, route of
administration,
safety concerns,
perceived benefits

E.g., The most commonly reported factors
linked to acceptability of vaccines include
perceived effectiveness and importance
(e.g., acceptability of HPV vaccine is better
among those who perceive the vaccine to be
effective and needed or important.)'> In
general, concern about vaccine safety is the
main reason for reluctance to vaccinate
among Canadians, but vaccine effectiveness
has the largest influence on the choice of
vaccine between two provided options.'*

E.g., Perceived safety and
effectiveness of a vaccine are linked
to increased vaccine acceptability in
high risk groups.”® Acceptability of
vaccination may be higher for target
groups perceived to be the most in
need of vaccination (children,
immuno-compromised people,
seniors, healthcare workers, people
with pre-existing health problems,
and new immigrants and refugees).'*

E.g., Concerns about lack of
efficacy and about side effects
are among the main factors
causing reluctance in
recommending a vaccine
among Canadian healthcare
providers (HCPs).'*

E.g., A vaccine with high
efficacy and few safety
concerns may be more
acceptable when considering
immunization program policies.

Disease
(perceptions of):
E.g., burden of
illness, groups at
risk, personal risk,
severity, outbreak

E.g., The most commonly reported factors
linked to acceptability of vaccines include
perceived susceptibility to and severity of
disease (e.g., acceptability of HPV vaccine
is better among those who perceive HPV
and cervical cancer to be severe.)"> In
general, 71% of Canadians agree that they
get vaccinated to protect others.™*

E.g., Perceived risk of disease, desire
to protect oneself and others are
linked to increased vaccine
acceptability in high risk groups.”® In
general, the most important reason
for getting vaccinated is self-
protection.'*

E.g., Reluctance in
recommending a vaccine is
lower among Canadian HCPs
if the disease is severe, easily
contracted, may return or
spread, no alternate treatments
are available, and if the patient
is deemed susceptible.'*

E.g., If the disease and
complications are perceived as
severe and cause a significant
burden on the healthcare system
or society and no alternative
treatments are available, an
immunization program policy
may be more acceptable.

Process to get
vaccinated

E.g., access to
vaccine,
(opportunity) cost,
past vaccine

E.g., The most commonly reported factors
linked to acceptability of vaccines include
lower time commitment to get vaccinated
and lower cost of the vaccine (e.g.
acceptability of HPV vaccine is lower for
those who perceive it to be unaffordable and
it may be lower for those who perceive the

E.g., Low cost of vaccine and time
required to be vaccinated, and access
to vaccine or provider are linked to
increased vaccine acceptability (e.g.
acceptability of HPV vaccine may be
better if the high-risk group has
access to a vaccine provider.)!?

E.g., Cost to patients
potentially prevents
recommendation for a vaccine
by Canadian HCPs, and
inadequate reimbursement is a
moderate barrier to
administering vaccinations.'*

E.g., If the vaccine is cost-
effective and the opportunity
cost of implementing a vaccine
program is low, acceptability for
an immunization program
policy may be higher.

experience time commitment to get vaccinated to be too

great.)" In general, 38% of Canadians

identify at least one barrier to vaccination

including challenges accessing health care.'*
Individual E.g., Receiving a recommendation from a E.g., Receiving a recommendation E.g., Lack of familiarity with a | E.g., If a vaccine is
factors HCP is linked to increased acceptability for | from, or being in contact with a HCP | vaccine plays a role in recommended by an expert

E.g., beliefs and
values, experiences,
trust in healthcare
providers and
healthcare system,
trust in vaccine
experts and vaccine
industry, social
norms/pressures
and media

vaccines. (Acceptability of HPV vaccine is
better in response to subjective norms and
among those who experience greater cues to
action and self-efficacy for preventing HPV
and cervical cancer, and may be influenced
by the media, social support, religious or
moral beliefs, and discussion with a HCP.)"3
In general, mainstream HCPs and
government public health organizations are
the most trusted sources for vaccine
information among Canadians.'*

is linked to increased vaccine
acceptability (e.g. acceptability of
HPV vaccine in high-risk groups may
be better if there is a family history of
disease and if a HCP recommends the
vaccine.)"?

reluctance to recommend it'*
14 (e.g. acceptability of
seasonal influenza vaccine is
better among providers who
perceive their knowledge to be
adequate.’’) Recommendation
by an expert committee is a
notable factor for HCPs to
recommend vaccine.'*

committee and HCPs, and there
are social/media pressures to
implement (e.g. during a
pandemic), an immunization
program policy may be more
acceptable.

dations on the Use of Herpes Zoster Vaccines [15]. The Management
Options Table (see Table 9) summarizes these considerations in the
context of other factors. Age is the predominant risk factor for the
development of herpes zoster (HZ) and post-herpetic neuralgia
(PHN). After reviewing the evidence, NACI identified that “the
higher efficacy of the recombinant zoster vaccine (RZV) vaccine
in adults 50 years of age and older, with minimal waning of protec-
tion, and factoring in cost-effectiveness of the immunization, all
supported a public health program level recommendation to vacci-
nate populations > 50 years of age. This population is at higher risk
of HZ and PHN and will likely continue to be protected with RZV at
older ages as the risk of HZ and PHN continues to increase.” Age
was identified as a factor contributing to health inequity due to dif-
ferential disease susceptibility, and a publicly funded immuniza-
tion program was recommended as an intervention to reduce the
inequity and improve access.

In addition to age, immunocompromise as a pre-existing condi-
tion was identified by NACI as a factor contributing to health
inequity due to differential disease susceptibility, severity or con-
sequences. In its ACS, NACI asserts, “Individuals who are immuno-
compromised, either due to underlying conditions or
immunosuppressive agents, have an increased risk of developing

HZ and may be more likely to experience atypical and/or more sev-
ere disease and complications.” NACI considered this inequity in
the context of limited peer-reviewed, published data specifically
supporting the use of RZV in immunocompromised populations,
as well as the fact that immunocompromise is not a contraindica-
tion for the use of RZV, and made a discretionary recommendation
that the use of RZV be considered for immunocompromised adults
50 years of age or older. NACI weighed equity considerations
against insufficient data on efficacy in this population and felt that
the benefits of considering vaccination with RZV in a population
with differential disease susceptibility and severity/consequences
outweighed the risks.

6. Feasibility Matrix

The Feasibility Matrix was informed by components listed in
Erickson et al.’s Analytic Framework [2], survey responses and tools
shared by provinces and territories, and expert input as depicted in
Fig. 1. The matrix outlines factors related to the vaccine and immu-
nization program that may affect the feasibility of implementing a
recommendation. These include issues related to resource avail-
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Example of NACI's management options table comparing herpes zoster vaccines. (See below-mentioned references for further information.)

;’::s:l“:t Factors for Consideration Decision Points
Options: (Summary of key evidence for each scientific and programmatic | (Summarize key decision points for the options with respect to relevant
LZV vs RZV Jactor) Jactors)
1. LZV Efficacy against HZ (VE [95%CI])  LZV has been authorized for use in Canada and elsewhere (c.g. U.S. Europe,
Based on clinical trial data: UK) for over a decade and NACI recommendations for the use LZV have
o 50-59y: 69.8% [54.1-80.6] been in place since 2010. RZV has more recently been authorized for use in
o 60-69y: 63.9% [55.5-70.9] Canada in October 2017
o =70y:37.6% [25.0-48.1]5-
o >80y: 18% [-29-48]" Efficacy
i . o Estimates of efficacy against HZ and PHN for RZV are higher than for LZV
Efficacy against PHN (VE [95% CI] across all age groups studied, and especially among those > 70 years of age
Based on clinical trial data: « VE against HZ decreases with age at receipt of LZV (51% in 60 year olds
+ 60-69y0: 657% [204:86.7] and 38% in >70 year olds)
*  =70yo: 66.8% [43.3-81.3%]* * VE against PHN is higher than for HZ with LZV, and roughly the same with
RZV
o VE against HZ 51% in 60 year olds; decreases with age at receipt
of vaccine Duration of Protection
. VE % i
VE against PHN 67% in 60 year olds « Waning of protection against HZ appears to occur at a slower rate for RZV
Duration of protection against HZ compared to LZV over the first 4 years after vaccination
' N « Real world VE data reveal uncertain protection by 5 years post vaccination
VE drops by first year after vaccination (15-25%) !
e oy IS ! with LZV: real world VE of RZV still pending
o VE<35% by 6" year post-vaccination
*  VE negligible by 10" year post-vaccination Unknowns
Effectiveness against HZ [95% C1] o VE and waning after only 1 dose of RZV
o Canadian data in >50 year olds reveal effectiveness drops * VEof RZV beyond 4 years )
from 50% [44.71%, 54.83%] one year post vaccination to 14% | * waning of VE against PHN over time
[20.99%, 38.88%] 5 years post vaccination.”
Immunogenicity
Immunogenicity o Both LZV and RZV are immunogenic
. up to 3 years | ti  Immune response is more robust for those 50-59 years of age for LZV. but
o immune response among those aged 50-59 appears more the same across all age groups above 50 years for RZV
robust than those over the age of 60% icity has been up to 9 years 1 ination with
RZV vs 3 years post-vaccination with LZV
Safety
o SAE: No significant differences between vaccinated and Unknowns:
placebo recipients in 8 RCTs with 36,868 participants; - .
vaccine-related SAE reported among 0-8% of vaccine © Established correlates of protection
recipients
o Most common AE in 3 clinical trials were injection site Safety
reactions (48% vaccine recipients vs 17% placebo); Grade 3| 'y o vaccines are safe with no associated SAE reported in immunocompetent
moderate/severe injection site reactions in 0-4% of vaccine individuals
recipients in 4 studies « RZV uses a new adjuvant and is more reactogenic than LZV, leading to more
* Rarely, LZV vaccine strain has reportedly caused HZ and Grade 3 reactions (severe enough to prevent normal activities) following
disseminated rash in immunocompetent recipients. vaccination
* LZVisalive vaccine therefore there is a theoretical risk of o LZV isa live attenuated vaccine which can cause HZ in rare circumstances,
transmission from vaccinated to susceptible individuals and has been reported to cause vaccine-related VZV in a small number of
(though no cases have been documented) cases
. C in except . L2Vis in
those on low doses of some immunosuppressants (e.g.
methotrexate, Imuran) and early, well-controlled HIV Unknowns.
Economics o The adjuvant in RZV is new, so long-term data are not yet available.
« Compared to no vaccination, LZV (in the base case at 65 years | * Further study on the use of HZ vaccines in individuals with a prior history of
old) has median ICERs ranging from $7.673 to $37.249 per HZO is needed.
QALY at different vaccine costs.
Economics
Feasibility Based on Cost Utility Analysis:
o refrigerator-stable o Both HZ vaccines are cost-effective compared to no vaceination for adults
o one dose schedule 250 years.
 RZV is more cost effective than LZV.
Acceptability o The additional dose required for the RZV immunization schedule will require
LZV has been used around the world for a decade additional administrative costs.
o Increased reactogenicity of RZV may result in additional use of healthcare
2. RZV Efficacy against HZ (VE [95%C1]) genicity Y

(Based on 2 large Phase 3 RCT)
o 50-59y:96.6% [89.6, 99.3]
o 60-69y:97.4% [90.1-99.7]
o 70-79y:91.3% [86.0-94.9]
o 280y:91.4% [80.2-97.017%

Efficacy against PHN (VE [95%CI])
(based on 2 large Phase 3 RCT)

o 250y:91.2(77.9:97.7)

o >70y:88.8[68.7-97.1]

Duration of protection against HZ
(based on 2 large Phase 3 RCT)

o Minimal waning of VE for 4 years following vaccination
(285% for all 4 years)

Immunogenicity
. up t0 9 years post with >3 fold rise
of CD4+ T cell response above baseline.

o similar across all adults over 50 years of age.

Safety
©  ASOIs adjuvant in RZV vaceine induces high cellular
response which is important in HZ because of increased
incidence with decreased cellular immunity, however this
causes increased reactogenicity.

(The following based on 2 large Phase 3 RCT and smaller studies

«  Grade 3 reactions (severe enough to prevent normal activities)
more commonly reported in vaccinated vs placebo recipients
(16.5 vs 3.1%), lasting 1-2 days

e« Grade 3 injection site reactions more commonly reported in
vaccinated vs placebo recipients (9.4 vs 0.3%)

©  Grade 3 systemic reactions more commonly reported in
vaceinated vs placebo recipients (10.8 vs 2.4%)

o No significant differences reported in SAE in vaccinated vs
placebo (12.6 vs 13%)

«  Inclinical trials, reactions to dose 1 did not strongly predict
reactions to dose 2.

Cost-Effectiveness
o Compared to no vaccination, RZV (in the base case at 65 years
old) has median ICERs ranging from cost savings to $6,356
per QALY at different vaccine costs.
Feasibility
o refrigerator-stable
o 2 doses required (phase 2 clinical trial in adults >60 years
revealed 2 doses induced higher immune response than one
dose)®
« A0, 12-month schedule may improve coverage and feasibility
of implementation, and while was not found to meet non-
inferiority criteria to a 0, 2-month schedule in a small study®,
it was found to have an acceptable safety profile and robust
anti-gE immune response.

Acceptability
higher reactogenicity than LZV may negatively impact
acceptability and decrease compliance with the 2 dose
«  RZV uses a novel adjuvant which may negatively impact
acceptability

resources.

Epidemiology and Equity

o Age is the major risk factor for development of HZ and PHN. Incidence
sharply increases among persons 50 years of age and older.

o Individuals who are immunocompromised have an increased risk of
developing HZ and may be more likely to experience atypical and/or more
severe discase and complications.

Ethics

« Immunocompromise is a contraindication for LZV. While there are currently
limited peer-reviewed published data supporting the use of RZV in
isnota

contraindication for the use of RZV.

o In general, experts recommend inactivated over live vaceines to patients with
immunodeficiency even when the efficacy is uncertain based on the
assumption that the vaccine will not do any harm and may do some good, and
that i individuals are not and often will
have some responsiveness.

Feasibility

® Vaccination with RZV is a 2 dose schedule vs LZV which is a I dose
schedule. Additional operational costs for the administration of the 2" dose
would be required

«  No other immunization programs in adults exist with the 0, 2-6 month
schedule of RZV. To improve feasibility and coverage, a 0, 12 month
schedule for simultaneous administration with other adult vaccines (e.g.
influenza) may be considered

o If,ducto traints of targeted
programs is required for judicious use of limited resources, jurisdictions may
refer to the summary provided in the Management Options table comparing
options for vaccinating different age cohorts with RZV (e.g., with respect to
relative i ity an ffecti i

Acceptability

o Increased reactogenicity in RZV may affect acceptability, as concern about
potential side effects is the main reason given by 21% of Canadians for
reluctance to vaccinate. However, vaccine effectiveness has the largest
influence on the choice of vaccine between two provided options.'*

® LZV has been used around the world for longer than RZV. Real world
experience with RZV and the ASO15 adjuvant is limited and may negatively
affect acceptability.

Acceptability of zoster vaccination may be increased because the target
groups are among those considered by Canadians to be most in need of
vaccination (immunocompromised people 69%, seniors 65%).

Implementing reminder systems and offering a publicly funded program
could improve acceptability.

A recommendation for zoster vaccine from a healthcare provider potentially
increases acceptability.!* However, lack of public funding, concerns about
side effects, and lack of familiarity with the vaccine are the main factors
causing vaccine recommendation reluctance among Canadian healthcare
providers. ™

5873

Abbreviations: AS = Adjuvant System, HZ = Herpes Zoster, LZV = Live Zoster Vaccine, PHN = Post-Herpetic Neuralgia, RZV = Recombinant Zoster Vaccine, SAE = Serious
Adverse Events, VE = Vaccine Efficacy.
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ability (e.g. vaccine supply, human resources for program imple-
mentation) and integration with existing programs (e.g. vaccine
coverage in a particular target group, alignment with existing
immunization schedules). Table 7 demonstrates how the Feasibil-
ity Matrix can help identify potential issues with the feasibility
of implementing a prospective SARS-CoV-2/COVID-19 vaccine pro-
gram. Within the PHECG Framework, the principle of distributive
justice (i.e. related to the fair deployment of resources) is included
as a core ethical dimension (under justice) to consider for public
health interventions [31]. Within NACI's Core Ethical Dimensions
Filter, the Feasibility Matrix is used to ensure the principle of dis-
tributive justice is addressed by answering the following question
from Erickson et al.’s Analytic Framework, “Is implementation feasi-
ble given existing resources?” [2].

The Technical Lead, with input from the relevant Working
Group and consultation with the CIC and Vaccine Supply experts
within PHAC, reviews the matrix to identify potential issues that
may arise with respect to feasibility of implementation of a recom-
mendation. For example, NACI's Updated Recommendations on the
Use of Herpes Zoster Vaccines [15] considered the relative feasibility
of RZV vaccination which requires 2 doses compared to the Live
Zoster Vaccine (LZV) which only requires a single dose. The com-
mittee recognized that more resources would be required for
administration of an additional dose with RZV. However, given
other scientific and programmatic considerations (i.e. higher effi-
cacy, lower waning of protection and better cost-effectiveness of
RZV), NACI recommended RZV vaccine. The committee recognized
issues with feasibly implementing a new publicly funded two-dose
vaccination program for all adults 50 years of age and older given
operational constraints and resource requirements. To enable the
judicious use of resources, the committee provided options for pri-
oritization of targeted immunization programs based on the rela-
tive merits of vaccinating different age cohorts (with respect to
epidemiology, equity and cost-effectiveness). Furthermore, an
alternative vaccination schedule (0, 12 months versus 0, 2-
6 months) was suggested for public health programs to align with
existing immunization schedules and improve coverage of the sec-
ond dose by simultaneous administration with other adult vacci-
nes (e.g. seasonal influenza). This recommendation was based on
a study demonstrating an acceptable safety profile and robust
anti-gE immune response [30]. These considerations were trans-
parently outlined in the Management Options Table (see Table 9)
in the context of other factors.

7. Acceptability Matrix

Our Acceptability Matrix summarizes the many factors that can
influence the acceptability of a vaccine into four categories:

1. Perceptions of the vaccine (e.g. safety concerns, vaccine
efficacy)

2. Perceptions of the disease being vaccinated against (e.g. sever-
ity of disease, outbreak, groups at risk, personal risk)

3. The process of getting vaccinated (e.g. access to the vaccine,
opportunity cost to get the vaccine)

4. Individual/Personal factors (e.g. beliefs and values, experiences,
trust in healthcare providers and the healthcare system, trust in
vaccine experts and vaccine industry, social norms/pressures
and media)

These factors will be considered from the perspective of:
1. The public (general public and target/high risk groups)

. Healthcare providers
3. Policymakers

N

Public perspective is divided into the general public and target/
high risk groups. Target groups are the population for whom the
vaccine is recommended, while high risk groups are populations
who have been empirically identified as a group at elevated risk
for burden of disease or low immunization coverage. Healthcare
providers are those who administer or provide advice on vaccines
(e.g. family physicians, nurses, pharmacists, pediatricians, mid-
wives, obstetricians and gynaecologists). Policymakers are those
who make decisions on the implementation of an immunization
recommendation within a jurisdiction.

In the PHECG Framework, the principle of respect for persons
and communities (i.e. right to exercise informed choice based on
all available evidence) is a core ethical dimension to consider for
public health interventions [31]. Within NACI's Core Ethical
Dimensions Filter, the Acceptability Matrix is used to ensure the
principle of respect for persons and communities is addressed by
answering the following question from Erickson et al.’s Analytic
Framework 2], “Does a high level of demand or acceptability exist
for the immunization program?”

The systematic review of acceptability literature in Canada
commissioned during the development of the EEFA Framework
identified over 100 factors linked to vaccine acceptability (some
common across vaccines and others that are vaccine-specific) that
were successfully incorporated into our Acceptability Matrix, “sup-
porting its relevance as a tool to inform acceptability recommenda-
tions for the general public,” with the effect of similar factors
common across multiple vaccines for high-risk groups [13]. While
there was insufficient evidence on acceptability in high risk groups,
healthcare providers and policymakers, the researchers noted to
NACI that “incorporation of evidence into the matrix allowed us
to estimate which factors are important to consider when making
recommendations for vaccines or vaccine preventable diseases.”
The researchers indicated that because acceptability can be
affected by contextual influences such as an outbreak (where dif-
ferent factors may weigh more or less heavily on vaccine decisions)
the Acceptability Matrix should be applied with consideration for
the geographical, political, and social contexts in which vaccine
recommendations will be made. Furthermore, the review summa-
rized evidence on interventions effective in improving acceptabil-
ity of different vaccines.

The results of the recent online Canadian survey of vaccine
acceptability in the general public and healthcare providers [14]
further validated the utility of the Acceptability Matrix and filled
gaps in evidence for acceptability in high risk groups and health-
care providers. The categories in the Matrix accurately captured
factors influencing acceptability among the general public, high
risk groups, and healthcare providers of vaccination in general,
and across a spectrum of vaccines. Results from this research, as
well as the systematic literature review, will allow Technical Leads
to incorporate up-to-date, Canadian-specific research to consider
issues with acceptability for specific immunization recommenda-
tions. The value of the Acceptability Matrix is apparent in Table 8,
where it is populated with examples across different VPDs to iden-
tify when a vaccine recommendation may be more or less accept-
able for different groups.

Our Acceptability Matrix was applied in NACI's Updated Recom-
mendations on the Use of Herpes Zoster Vaccines [15]. The committee
recognized that perceptions of the 2-dose RZV vaccine using new
technology with increased reactogenicity would affect acceptabil-
ity: “LZV has been used around the world for longer than RZV. Real
world experience with RZV and the ASO1g adjuvant is limited and
may affect acceptability...Increased reactogenicity in RZV may
affect compliance with the second dose.” After considering the tra-
ditional scientific and programmatic factors, the committee still
recommended RZV. As summarized in Table 8, while concern about



S.J. Ismail et al./Vaccine 38 (2020) 5861-5876 5875

potential side effects is the main reason why 21% of Canadians are
reluctant to vaccinate, vaccine effectiveness has the largest influ-
ence on the choice of vaccine [14]. The Management Options
Table (Table 9) considers acceptability in the context of other fac-
tors - while RZV is more reactogenic than LZV, its efficacy is much
higher (over 90%). Moreover, acceptability of Zoster vaccination
may be increased because the target groups are among those con-
sidered most in need of vaccination (immunocompromised people
69%, seniors 65%) [14]. The guidance also suggests evidence-
informed interventions that could improve acceptability such as
reminder systems, offering a publicly funded program, and health-
care provider recommendations [13].

8. Conclusion

The EEFA Framework and supporting evidence-informed tools
(Ethics Integrated Filters, Equity Matrix, Feasibility Matrix and
Acceptability Matrix) facilitate the systematic consideration of pro-
grammatic factors critical for comprehensive immunization pro-
gram decision-making and successful implementation of
recommendations. Our Framework has been successfully applied
in various NACI guidance documents since 2018. Canadian stake-
holder feedback has been positive, noting that the tools are “com-
prehensive”, “relevant”, and “appropriate”. Research, particularly
in the fields of vaccine acceptability and equity, has validated the
utility and comprehensiveness of the matrices, and found that both
existing and emerging evidence can be streamed into these matri-
ces, allowing for an estimation of the factors important to consider
when making recommendations for vaccines or vaccine pre-
ventable diseases.

The resources and time taken to develop and populate these
evidence-informed tools over five years of extensive background
work reduces the time and resources required to implement
them. We have found this to be true through the successful use
of the Framework to inform rapid guidance in less than one
month including technical input, presentation to a VPD Working
Group under NACI, and incorporation into an ACS. Without such
tools, vaccine guidance is delayed, as research to assess these pro-
grammatic factors would be required for each immunization rec-
ommendation. Most EEFA considerations apply to immunization
in general and are supported in the research leading up to the
development of the Framework. Only distinct issues unique to a
particular vaccine not already assessed in the background work,
that could have a significant change in or impact on a recommen-
dation or its implementation, and warrant additional time and
resources to investigate will require further exploration. To date,
evidence collected in the years leading up to the implementation
of the EEFA Framework has been sufficient, additional research
related to a specific vaccine recommendation has not been
required, and guidance has not been delayed. Additional research
may be required, for example, for a new vaccine protecting
against a novel virus in a pandemic (e.g. SARS-CoV-2/COVID-
19), because acceptability is affected by contextual influences
where different factors may weigh more or less heavily on vac-
cine decisions [13]. In this case, the EEFA Framework and sup-
porting tools are still effective to systematically consider critical
factors, direct additional research where gaps exist, and enable
more efficient assessment.

Specific issues that come to the fore through the use of the EEFA
Framework that could have an impact on decision-making or the
successful implementation of a recommendation are summarized
along with evidence on the traditional scientific factors and eco-
nomic analyses in NACI guidance documents clearly and transpar-
ently (e.g. in Management Options Tables or in GRADE EtD tables
[10]).

The use of the EEFA Framework upholds the principles of time-
liness, transparency, and clarity deemed critical for NACI guidance,
while ensuring that recommendations are appropriate, compre-
hensive, and based on the full spectrum of public health science.
It also empowers the committee to review and balance all of the
evidence and summarize their rationale for a recommendation
transparently. The tools succinctly and comprehensively outline
the questions that need to be answered and the factors that should
be considered to ensure that ethics, equity, feasibility and accept-
ability of expert committee guidance are adequately integrated.
Advisory bodies around the world may use our EEFA Framework
and supporting tools to guide the assessment of prospective vacci-
nes for viable inclusion in immunization programs and meet the
global objective of practical, evidence-informed immunization
guidance.
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