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A B S T R A C T
Highlights

� Vaccine assessment is a key
component of immunization
systems across European Union (EU)
member states, determining not
only when and which vaccines are
included in National Immunization
Programmes but also whether they
are funded by the government.

� In the context of the EU Regulation
on health technology assessment
(HTA), which will enter into force in
January 2025, this article discusses
how the joint EU HTA framework
can contribute to unlocking the full
value of vaccination as the main tool
for primary disease prevention and
address the significant variations
that currently exist in vaccine
evaluations and decision-making
processes.

� Three guiding principles consisting
of 13 recommendations were
developed to assist decision makers
in considering vaccine specificities
Objectives: The appraisal of vaccines in the European Union (EU) currently involves many different
decision-making bodies and processes. The objective of this study was to help inform the
development of standardized methodology and vaccine-specific processes for use in the EU
Regulation on health technology assessment (HTA).

Methods: Literature reviews and expert consultation were conducted to identify current practices
and gaps related to vaccine appraisals and to develop guiding principles for the joint clinical
assessment of vaccines.

Results: We found that significant variation exists across the EU member states in the decision-
making processes when clinically evaluating vaccines. Three guiding principles consisting of 13
recommendations were developed to help inform the development of decision-making
frameworks for the joint clinical assessment of vaccines in the EU: (1) support the creation of
appropriate terminology and measurements for clinical appraisals of vaccines; (2) develop
inclusive, timely, and transparent vaccine appraisal processes to support stronger evidence
generation for vaccine decision making and appraisal; and (3) improve the collection and
interoperability of real-world data, including robust surveillance, to foster evidence generation
and support the standardization of vaccine clinical appraisals.

Conclusions: Given the significance of vaccines for public health, there is an urgency to develop
standardized and vaccine-specific methodologies and processes for use in the EU joint HTA
framework. The proposed guiding principles could support the effective implementation of the
EU Regulation on HTA for vaccines and have the potential to ensure consistent, transparent, and
timely access to new vaccines in the EU.

Keywords: European Union health technology assessment regulation, health technology assess-
ment, immunization, joint clinical assessment, vaccines.
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in the implementation of the EU

Regulation on HTA to standardize
assessment processes and

methodologies for vaccines and
ultimately reduce inequalities in
population access to vaccines.
Introduction

Vaccination is the primary public health measure used to
protect populations against infectious diseases,1 with specificities
that many of the clinical and economic benefits of vaccines2-4 are
only realized through population-wide vaccination programs.
Population-wide access to vaccines is generally secured via
publicly funded national immunization programs (NIPs).3 In all
European Union (EU) member states, an independent technical
organization known as the National Immunization Technical
Advisory Group (NITAG) is responsible for recommending
whether a vaccine should be included in the NIP. NITAGs gener-
ally apply health technology assessment (HTA) methodology
when evaluating evidence to inform NIP recommendations. In
1098-3015/$36.00 - see front matter Copyright ª 2024, International Society for Ph
some EU member
states, HTA bodies
(HTABs) are also
assessing vaccines, in

conjunction with NITAGs, to recommend their funding or reim-
bursement.5 NITAGs and HTABs often use different methodolo-
gies, timelines, and processes to evaluate vaccines. The
coexistence of HTABs and NITAGs generates substantial hetero-
geneity in vaccine access pathways across EU countries and
contributes to variability in time to population access to vacci-
nation.5 For example, in countries with the coexistence of HTABs
and NITAGs, the time to initial NITAG recommendation is usually
longer than in countries with no HTAB involvement. Alterna-
tively, time from recommendation to funding and time from
armacoeconomics and Outcomes Research, Inc. Published by Elsevier Inc.
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marketing authorization to population access are typically
quicker when HTABs are involved.5

Because of the broader societal effects and longer-term dura-
tion of protection, the full benefits of vaccines can only be fully
appreciated years after their market entry and use in vaccination
programs. Therefore, the appropriate clinical appraisal of vaccines
requires an understanding of vaccine characteristics and specific
criteria for evaluating them.6,7 Current HTA methods and frame-
works have been developed to assess therapeutic medicines, not
vaccines, and HTABs often lack vaccine expertise, which tradi-
tionally resides with NITAGs. To appropriately evaluate the true
value of vaccines, a vaccine-specific HTA approach is needed that
accommodates their specificities.

The urgency of improving the appraisal of vaccines was
heightened by the adoption of the EU’s Regulation8 on HTA in
January 2022. The goal of the Regulation is to improve the avail-
ability of innovative health technologies, ensure the efficient use
of resources, strengthen the quality of HTAs, and improve business
predictability. The Regulation provides guidance on the use of
common HTA tools, methodologies, and procedures to evaluate
pharmaceuticals, medical devices, and diagnostics in clinical
HTAs.9 The Regulation will become applicable for oncology
products and advanced therapy medicinal products in 2025 and
for all new centrally approved medicinal products, including
vaccines, in 20309 by requiring them to undergo a joint clinical
assessment (JCA) at the EU level.9,10 Although their content is not
binding on member states, JCA reports should be given a due
consideration and be part of the documentation that supports the
national HTA process. According to HTA Regulation, JCA reports
will cover the description of the health problem to be addressed,
current use of other health technologies for the particular health
problem, the description and technical characterization of the
health technology, as well as relative clinical effectiveness and
safety of the health technology. These JCA reports will not include
assessment of context-specific aspects such as economic, social,
ethical, and organizational factors, which will remain a sole matter
of national competence in accordance with the article 168 of the
Treaty on the Functioning of the EU. Moreover, decisions con-
cerning inclusion in NIPs, price, and reimbursement will remain at
the national level and be based on local considerations. By 2025,
manufacturers will be able to seek joint scientific consultations
(JSCs) for all products in scope, including vaccines.8

The specificities of vaccines have been acknowledged in the
recital 24 and the article 4 of the Regulation. To support the aims
of the Regulation, JCA procedures and methodologies for vaccines
must be standardized. Applying the same processes and meth-
odologies used for the clinical assessment of medicines to vaccines
would impose serious risks, such as delayed or limited access to
new vaccines.8

The European Network for Health Technology Assessment
(EUnetHTA) 21 consortium supported the newly established Co-
ordination Group on Health Technology Assessment (HTACG) in
addressing methodological issues and fostering joint HTA work.11

However, the first guidance documents produced by EUnetHTA 21
did not consider the unique characteristics of vaccines.12 More-
over, NITAG members are not directly involved in the work of the
HTACG, which is composed of HTAB members and government
representatives, who have less experience with vaccines assess-
ments. Members of NITAGs have vaccine-specific competencies
and consider the broad health and socioeconomic impact of the
assessed vaccination program that would aid the HTACG in clinical
appraisals of vaccines. One of the goals of the HTACG is to ensure
cooperation among all relevant EU bodies (eg, the European
Medicines Agency [EMA]), including appropriate involvement of
stakeholder organizations and experts in its work. Currently, the
HTACG’s cooperation with NITAGs and the European Centre for
Disease Prevention and Control (ECDC) is not defined.11

Recognition of vaccine specificities in the joint HTA is necessary for
recognizing the broad value of vaccination and improving the time to
population access and benefits for public health, the economy, and
society. Vaccines Europe (VE), which represents research-based vac-
cine companies, identified the Regulation on HTA as a potential op-
portunity to enhance vaccine assessments and processes across the
EU.5 Building on the 2021 analysis of vaccine market access pathways
and processes across the EU (and the United Kingdom),5 VE indepen-
dently initiated this study to provide the HTACG and national decision
makerswithrecommendationsandguidance for theconceptualization
and implementation of the EU joint clinical HTA process and meth-
odology for vaccines. A systematic literature review, 2 targeted litera-
ture reviews, andconsultationwith expertswere conducted to identify
current NITAGs and HTABs practices and gaps related to vaccine ap-
praisals and to develop guiding principles for clinical HTAs of vaccines.
The goal was to address the heterogeneity in appraisal processes and
population access to vaccines and to outline the importance of
considering vaccine specificities in the joint clinical HTA framework in
the EU. To support theobjectives of theRegulationonHTA for vaccines,
guiding principles are proposed to appropriately capture the full value
of vaccines, aswell as ensure the robustness, consistency, transparency,
and timeliness of vaccine appraisals across the EU.

Methods

Literature Reviews

Three complementary literature reviews were conducted
following established guidelines outlined in the Preferred
Reporting Items for Systematic Reviews and Meta-analyses
statement13 and the Cochrane Handbook for Systematic Reviews
of Interventions13 (Fig. 1 and in the Supplemental Material found
at https://doi.org/10.1016/j.jval.2024.06.011) to identify vaccine-
specific considerations in the clinical appraisal of vaccines. Re-
sults of the literature review were used to guide the expert
consultation (Appendix Tables 1-9 in the Supplemental Materials
found at https://dx.doi.org/10.1016/j.jval.2024.06.011).

Expert Consultation

A meeting including 7 European vaccine experts was held to
discuss the literature review findings and obtain insights into the
EU’s JCAs of vaccines. Experts included a broad geographic rep-
resentation across Europe with diverse vaccinology and HTA
expertise to gain the most insight into vaccine appraisals from
multiple viewpoints.

During the expert consultation, vaccine-specific considerations
identified from the results of the literature review and how these
considerations are currently assessed in the EU were used as the
agenda in a free-ranging discussion. Recommendations resulting
from the expert consultation informed the development of the
guiding principles for vaccine appraisal. Experts reconvened a few
months after to validate the proposals.

Results

The literature reviews produced 94 individual references
(Appendix Fig. 1 in Supplemental Materials found at https://doi.
org/10.1016/j.jval.2024.06.011). Among the 31 countries evalu-
ated (EU-27, the United Kingdom, Australia, Canada, and the
United States), NITAGs of only 7 European countries, Australia,
Canada, and the United States utilize formal decision analysis
frameworks for evaluating vaccination programs. HTABs are
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Figure 1. Summary of the literature reviews. (A) A SLR was conducted to identify evidence related to the methods used or guidelines for
vaccine appraisals. (B) A TLR 1 was conducted to identify methods and scales used to assess and grade evidence. (C) TLR 2 was conducted
to identify assessments specific to 4 vaccine exemplars of interest: HPV, zoster, enhanced elderly seasonal influenza, and meningococcal
vaccines.

EU indicates European Union; HPV, Human papilloma virus; HTA, health technology assessment; NITAG, National Immunization Technical Advisory Group; SLR, sys-
tematic literature review; TLR, targeted literature review; UK, United Kingdom.
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involved in 14 of the 31 countries above, but vaccine-specific
evaluation frameworks are only incorporated in 4 European
countries (France, Ireland, Sweden, and Italy), as well as Australia.
In addition to these national-level frameworks, there are 4 inter-
national frameworks that can be used for vaccine decision mak-
ing: those developed by the World Health Organization
Figure 2. Number of NITAG and HTABs evaluating specific criteria.

HTA indicates health technology assessment; HTAB, health technology assessment b
(WHO)14,15 and EMA,8 the GRADE working group framework,16,17

and the draft EUnetHTA Relative Effectiveness Assessment (REA)
framework.17 NITAGs and some HTABs consider vaccine-specific
criteria during the decision-making process (Fig. 2). Across guid-
ance documents, the most common criteria evaluated by NITAGs
and HTABs included burden of disease, unmet needs, efficacy/
ody; NITAG, National Immunization Technical Advisory Group.



Table 1. Summary of the discussion points from the expert consultation

Discussion point 1: Endpoints

Issues raised Recommendations

� Endpoints included in clinical trials are determined
by companies based on EMA requirements, disease-
specific aspects and key company considerations.

� Although numerous endpoints can be conceived for
vaccines (eg, infection disease transmission), certain
important endpoints cannot be captured at the time
of licensure because of the need for real-world
monitoring/surveillance.

� Lack of available data at the time of assessment
leads to cases in which relevant endpoints cannot be
included in clinical trials and demonstration of evi-
dence is established years or even decades after
licensure in real-world monitoring.

� Differences in the timing of registration and autho-
rization across countries (US vs EU). Potential avail-
ability of data in other countries (eg, RWE in US) for
first JCA.

� Consider joint scientific consultation/early scientific dialogue to plan the
collection and assessment of relevant data and endpoints with a follow-
up in the JCA.

� Specify relevant endpoints by disease and vaccine type.
� Further educate stakeholders on the specifics of vaccine evaluation, such

as acknowledging that no hard endpoints (eg, efficacy) can be determined
for some infections.

� Clarify differences between surrogate and correlated endpoints, specif-
ically in vaccine clinical trials. Acknowledge the importance of CoP in
vaccine assessment.

� Consider additional sources and ways of collecting data beyond clinical
trials, particularly for quality of life and composite endpoints.

Discussion Point 2: ITC

� Issues raised:
� ITCs are more challenging for vaccines than for

therapeutic medicine (eg, considering differences in
epidemiology across countries, seasonality, vaccine
technical characteristics, and lack of effectiveness
data at first JCA).

� Concern that differences between products in an ITC
could be misinterpreted by decision makers; there-
fore, the need to appropriately interpret the clinical
meaningfulness of any differences was emphasized.

� Need for head-to-head comparisons for an
informed decision was emphasized.

� Multiple comparators would be useful for an EU-
level HTA because of differences in NIPs across
countries.

� Raised concern regarding companies’ interests in
conducting ITCs.

� Consider the perspective of the ITC and the possi-
bility of an ITC to be addressed from an academic or
a pragmatic standpoint. An academic, vaccine-
specific approach may be required rather than a
pragmatic, simple ITC.

� Recommendations:
� Clearly define when, how, and which methods should be used to

compare vaccines and provide guidance on how to interpret the results/
clinical meaningfulness.

� Consider the feasibility of conducting ITCs at JCA reassessments only
when more data become available (eg, effectiveness).

� Define a framework for ITCs feasible for vaccines.

Discussion Point 3: Modeling population outcomes

� Issues raised:
� Lack of data across countries and differences in

country-specific data to be used for modeling (eg,
coverage affecting the level of herd immunity).

� Assessment of outcomes at an EU level would pro-
vide limited insights for national decision making.
Modeling population outcomes at the European
level will be challenging and of limited use because
models rely on the country context (eg, coverage
affecting the estimated herd immunity level).

� Small countries face the challenge that models
developed for large countries are adapted and, thus,
might fail to represent the specificities of small
countries.

Recommendations:
� Development of modeling guidelines at the EU level to inform modeling

or model adaptations on a national level.
� If modeling is used at the EU level (eg, impact on transmission), sensitivity

analyses should be conducted with general assumptions in possible
scenarios.

Discussion Point 4: DoP

� Issues raised:
� Assessment at first JCA is based on clinical trial and

contextual data, which are incomplete/early data.
� DoP is often specific to the vaccine type and disease.

Recommendations:
� Collecting follow-up data and assessing DoP on the basis of follow-up

data at JCA reassessments.
� Establishing EU-wide guidance for follow-up data collection and how to

use data already collected by other countries.
� Given specific conditions (eg, availability of CoP), modeling can be used to

extrapolate DoP beyond clinical trials and define the criteria and condi-
tions for DoP.

continued on next page
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Table 1. Continued

Discussion point 1: Endpoints

Issues raised Recommendations

Discussion Point 5: Effectiveness

� Issues raised:
� Differences in vaccine efficacy measured in clinical

trials vs effectiveness observed in real-world
settings.

� Full impact of vaccines is often not captured in
pivotal clinical trials because effectiveness data are
only available after introduction to the market and
not at first JCA.

Recommendations:
� Increase the role of RWE and provide a clear framework for conducting

RWE studies within the JCA. Digital follow-up and survey systems to aid
data collection and consideration of effectiveness data from other
countries (eg, US).

� Develop methods for registry-based follow-up and ensure that legislation
allows data collection from registries.

� Define process for how effectiveness data should be considered in JCA
reassessments.

Discussion Point 6: Burden of disease and unmet needs

� Issues raised:
� Data mostly available on a national level, and HTAs

require country-specific data.
� Data collection (eg, national surveillance systems)

not harmonized across countries with potentially
different levels of data robustness across countries.

Recommendations:
� Data should be collected on the national level with necessity to aggregate

data to inform EU-level recommendations.
� Aggregation requires consensus and definition of the type of data (eg,

incidence or prevalence) to be used to express the disease burden.
� Development of a repository of good practices in data collection and

assessment of the burden of disease and data collection to be harmo-
nized across EU countries.

Discussion Point 7: Technical considerations and schedules in JCA

� Issues raised: none Recommendations:
� The vaccination schedule approved by the EMA in line with the schedule

applied in RCTs should also be followed in JCA.
� A harmonized vaccination schedule in the EU would be preferred, but the

feasibility of establishing it is questionable because it is unclear which
country’s dosing schedule should be followed.

Discussion Point 8: Safety

� Issues raised: none Recommendations:
� Safety should be assessed at JCA, but concerns exist regarding how

countries will apply those recommendations.
� There was a debate regarding the use of comparative analyses of safety,

with experts disagreeing whether these comparisons are useful.
� Reactogenicity and AEs should be clearly differentiated.
� Public perceptions of safety should be examined primarily for serious

AEs.
� In the case of severe disease outcomes and public perceptions of mild

reactions, a risk-benefit approach comparing the disease burden with
reactogenicity may be applicable in JCA, which is common in clinical
assessments of therapeutic drugs.

Discussion Point 9: Other aspects

� Issues raised:
� Transmission, cost offsets, productivity loss of both

patients and care givers, and acceptability of vac-
cines were ranked the highest by the experts.

� Importance of such elements vary by country
depending on local values and thus may be best
suited for a national HTA review rather than an EU-
level review.

� These aspects are difficult to quantify, and consid-
erable gaps remain in the quality of supporting evi-
dence. Transmission value and efficacy on ICU
admission were categorized as broader topics that
arguably belong in the JCA.

� Recognition of vaccine effects on preventing in-
fections, transmission, and mild and severe disease.
ICU admission may also be important to measure
for clinical assessment as highlighted by COVID-19
experience and corresponding discussion of the
vaccination impact on the healthcare system. It can
be defined as a composite outcome.

� Recommendations:
� Most elements are challenging to quantify, but efforts for improving their

quantification should be accomplished.
� Transmission value impact, ICU capacity, and AMR were categorized as

broader topics that arguably belong in the JCA.

AEs indicates adverse events; AMR, antimicrobial resistance; CoP, correlates of protection; DoP, duration of protection; EMA, European Medicines Agency; EU, European
Union; HTA, health technology assessment; ICU, intensive care unit; ITC, indirect treatment comparison; JCA, joint clinical assessment; NIP, national immunization
program; RCT, randomized controlled trial; RWE, real-world evidence; US, United States.
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effectiveness, and safety. HTABs are not involved in vaccine ap-
praisals in all countries; therefore, the number of countries with
NITAGs (n = 30) was higher than the number of HTABs (n = 14).
Additional information on record selection and findings of the
literature reviews are reported in the Supplemental Results in
Supplemental Materials found at https://doi.org/10.1016/j.jval.2
024.06.011.

Developing the Guiding Principles

All experts attending the meeting agreed on the need to
address vaccine-specific criteria in the JCA for vaccines. The ex-
perts also noted from procedural perspective timing issues that
because the JCA follows the Committee for Medicinal Products for
Human Use decision, adequate surveillance and effectiveness data
may not be available at the time of the assessment. The experts
argued that the EU’s Regulation on HTA should urge governments
to implement infectious disease surveillance systems because the
use of population-based burden of disease and effectiveness data
is pivotal for an informed HTA decision. Vaccine-specific criteria in
HTAs are a multi-faceted topic, and it is not feasible to integrate all
elements into a comprehensive submission template at the Eu-
ropean level. Therefore, the experts recommended narrowing the
issues to a few topics, which led to development of the guiding
principles.

To help ensure a streamlined process, early scientific consul-
tation is advised to plan the collection and assessment of appro-
priate data in clinical trials, counsel stakeholders concerning the
specifics of vaccine evaluation, and determine and standardize the
best infection-specific endpoints for assessment of efficacy/effec-
tiveness also through direct and indirect comparisons. In addition,
guidelines for indirect treatment comparisons, epidemiological
modeling, mathematical modeling of duration of protection, and
appropriate techniques or registries to conduct longer-term real-
world follow-up would be helpful to ensure consistency across
countries.

Additional insight from the experts highlighted the need for
special consideration of trial endpoints suited to vaccines,
including long-term endpoints (ie, the prevention of sequalae
with pneumococcal vaccines or high-grade cervical intra-
epithelial neoplasia [cervical cancer with human papilloma-
virus]), the use of real-world evidence (RWE), and the use of
data from other countries (eg, real-time meta-analyses of
COVID-19).

A summary of the discussion by the expert panel is provided in
Table 1.

The following paragraphs are a summary of findings from the
literature review, as well as expert consultation.

Burden of disease and unmet need
Population-level burden of disease and unmet need are key

considerations in decision making regarding vaccines. Addi-
tionally, heterogeneity in population-level burden of disease
across the EU is a challenge for European-wide vaccine JCA. The
WHO and EMA guidelines8,14 do not explicitly address burden of
disease and unmet need. EUnetHTA 21 considers burden of dis-
ease at the individual and societal levels but does not consider
differences across countries. NITAG decision-making frameworks
assess burden of disease with the following measures: disease
incidence/prevalence, disease risk factors, seasonality, disease-
specific mortality, current vaccine coverage (if applicable), and
seroepidemiology. The aspects included in national assessments
of burden of disease differ across countries and are driven by
variables that variate by country, resulting in different HTAB/
NITAG recommendations.18,19
Endpoints
In a clinical study, the short-term effects of a vaccine can be

assessed. Other long-term vaccine-specific endpoints include
duration of protection, pathogen transmission, herd protection,
population-level safety, and cross-protection; however, these
endpoints are challenging to capture in pivotal clinical trials
because of feasibility, sample size, and follow-up periods. There-
fore, endpoints such as efficacy can be difficult to ascertain. Dif-
ferences across countries in NIPs, seasonality, epidemiology, and
vaccine implementation should all be considered when inter-
preting data from other countries. The WHO and EUnetHTA 21
guidelines allow the use of composite endpoints to demonstrate
clinical efficacy. In current NITAG/HTAB practice, efficacy is
considered in the assessment of benefits and harms, and effec-
tiveness is considered for longer-term benefits of vaccination,
mainly at the population level.

Safety
Understanding adverse events (AEs) is important for decision

makers, healthcare professionals deciding to recommend vacci-
nation, and individuals receiving vaccination. Differentiating
reactogenicity from AEs is also essential. Comparing safety profiles
of vaccines in the same indication may be required, but head-to-
head studies are difficult to conduct and limited. Safety is an
important consideration in all frameworks and NITAG/HTAB
decision-making processes. Most countries consider individual-
level safety and population-level short- and long-term AEs after
wide-scale vaccination.

Indirect comparisons
Direct comparisons of vaccines is the optimal approach to define

the clinical meaningfulness of different vaccines, although limited.
Indirect comparisons for vaccines are typically more challenging
than for treatments because of differences in the characteristics of
vaccines. Examples include seasonal influences related to the
timing of trials, epidemiology, target population, coverage rates, and
NIPs across countries. The results of indirect comparisons involving
differences in study designs, statistical methods, vaccines evaluated,
epidemiological context, setting, and vaccination implementation
risk misinterpretation by decision makers. No specific guidelines or
good practices for conducting indirect comparisons of vaccines
exist, and no specific HTAB/NITAG practice was identified, although
network meta-analyses have been performed for vaccines previ-
ously, for example, in Minozzi et al, 2022.20

Modeling population outcomes
Modeling population outcomes relies on the country context

and specific data (eg, coverage and epidemiology). Therefore,
determining the potential impact of vaccines, effects on trans-
mission, herd immunity, and anticipated long-term outcomes at
the European level is expected to be challenging. Likewise, the
acceptability of the results of EU-level analyses in national ap-
praisals is questionable because of the dependence on the country
context and specific data. Models are commonly developed for
some key countries and are only adapted with local inputs, failing
to represent the specific context within other countries. Mathe-
matical or epidemiological modeling is commonly used to address
data gaps in HTAB and NITAG practices. The REA guidance by
EUnetHTA 21 permits the use of assumptions and modeling to a
certain extent.21

Duration of protection
Initially, the decision to launch a vaccine is usually made based

on information with pre-specified follow-up, safety, and duration
of protection data. Clinical trial follow-up is often not adequate to

https://doi.org/10.1016/j.jval.2024.06.011
https://doi.org/10.1016/j.jval.2024.06.011
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fully capture the duration of protection. Mathematical modeling
can estimate the duration of protection beyond the clinical trial
follow-up period based on the underlying efficacy or availability of
persistence of immunogenicity with agreed correlates of protec-
tion. However, the data used in modeling may be limited because
of specific vaccine characteristics and differences in NIPs, sea-
sonality, and epidemiology across countries. Both the WHO and
EMA frameworks highlight the importance of evaluating the
duration of protection beyond the period of the primary analysis if
such data regarding vaccines against a targeted infectious disease
are expected to be available after the time of approval.8 The
duration of protection is considered a critical decision-making
criterion by NITAGs and HTABs.

Measuring effectiveness and impact at the population
level

Vaccine effectiveness is a measure of how well vaccines work
in the real world22 and depends on several parameters, such as
disease incidence, herd immunity, cross-protection effect, strain
circulation, age group, and serotypes/genotypes. The full impact of
vaccines is often not captured in pivotal clinical trials because
population-level data on incidence and disease reduction are
usually not available until after market entry. The role of RWE,
registry-based follow-ups, digital follow-ups, and survey systems
in measuring effectiveness is not well defined. In the WHO and
EMA frameworks,8,14 limited detailed guidance is provided
regarding how to assess effectiveness with the exception of
influenza and COVID-19.23,24 Although the EUnetHTA 21 frame-
work discusses relative effectiveness, its guidance is not specific to
vaccine effectiveness and is related to efficacy. Although most
HTABs prefer efficacy data from randomized control trials, many
countries consider effectiveness. Observational evidence of effec-
tiveness is less commonly a specific aspect of decision making and
is assessed along with safety in a risk versus benefit evaluation.

Technical considerations and vaccine schedules in JCAs
Vaccination schedules can be affected by differences in vacci-

nation systems, funding schemes, decision-making authorities,
and other nonclinical factors. For example, meningococcal vaccine
use and schedules are highly variable across Europe.25 Limited
clinical trial data are available for EU-level assessments of
different schedules. Technical characteristics, such as vaccine
schedule, number of doses, or seasonality, are important consid-
erations for implementation but seem less important for overall
HTA decision making. The WHO and EMA frameworks8,14 do not
explicitly consider technical characteristics and vaccine schedules.
The EUnetHTA 21 guidelines consider technical and imple-
mentation aspects but are not specific to immunization programs.
Technical characteristics are important considerations for imple-
mentation but seem less important for overall HTA decision
making.

Guiding Principles for Clinical HTAs of Vaccines

Based on the above recommendations, these guiding principles
focus on 3 key areas relevant to clinical assessment of vaccines:
methodology, process, and data collection.

Principle I: Support the Creation of Appropriate
Terminology and Measurements for Clinical Assessments
of Vaccines

Recommendation 1
Develop a glossary defining the key concepts for the clinical

assessments of vaccines.
Recommendation 2
Define vaccine-relevant clinical endpoints, including immu-

nogenicity, efficacy/effectiveness, and long-term endpoints by
disease and vaccine type.

Recommendation 3
Define standardized and clearly determined measures and

timelines for the assessment of safety events.

Recommendation 4
Develop feasible vaccine efficacy/effectiveness and safety

comparison methods capturing the complexities of vaccines,
vaccination programs, and implementation across the EU,
including different time frames and seasonality to mitigate the
risk of misinterpretation of evidence.

Recommendation 5
Recognize the role of epidemiological modeling in informing

JCAs of the full clinical benefit of vaccines, such as changes in
disease transmission, herd immunity, and long-term disease-
specific outcomes.

Principle II: Develop Inclusive, Timely, and Transparent
Vaccine Assessment Processes to Support Stronger
Evidence Generation for Vaccine Authorization and
Assessment

Recommendation 6
Ensure appropriate vaccine-specific expertise, tools, and re-

sources in the HTACG and its subgroups.

Recommendation 7
Involve all relevant stakeholders, such as NITAGs, national

HTABs, the EMA, the ECDC, the vaccine industry, and civil society
representatives, in appropriate JSC and JCA steps for their
respective roles and expertise. Procedures and guidelines for
management of conflicts should be put in place.

Recommendation 8
Reach an agreement regarding the JSC process overview,

anticipated timelines, regular touchpoints to inform pivotal clin-
ical trials and discuss results thereof for JCA, and points of contact
of each stakeholder already included for 2025 to allow for JSC for
vaccines in development and subject to JCA from 2030 onward.

Recommendation 9
Encourage EU member states and relevant national agencies,

especially NITAGs, to consider the best and most timely use of JCAs
of vaccines.

Principle III: Improve the Collection and Interoperability
of Real-World Data, Including Robust Surveillance, to
Foster Evidence Generation and Support the
Standardization of Vaccine Clinical Assessments

Recommendation 10
Develop a repository of good practices in data collection,

generation, and analyzation along with data sources of evidence
for vaccine-preventable diseases to ensure the usability of data in
vaccine assessments.

Recommendation 11
Establish EU-wide guidance regarding the collection of vaccine

coverage data and post-licensure follow-up data (including data
regarding safety, immunogenicity, antibody persistence, efficacy/
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effectiveness, and duration of protection) and the generation of
RWE.

Recommendation 12
Develop data collection registries to generate RWE beyond

phase III and encourage private-public collaborations between
public health institutions, academics, and the vaccine industry.

Recommendation 13
Develop EU guidance concerning using and grading RWE

studies, including considerations for using RWE for specific pop-
ulations not included in pivotal trials.
Discussion

This study demonstrated that substantial variation exists in the
methods and timelines for clinically evaluating vaccines. More-
over, neither most HTABs nor the ECDC provide vaccine-specific
decision-making frameworks for clinically evaluating vaccines.
This lack of consistency and inadequate vaccine-specific guidance
is a hindrance to the submission and appraisal of new vaccine
technologies. A more unified process is needed to ensure consis-
tent, transparent, and timely access to vaccines in the EU.

Frequently, a broad range of clinical and public health experts
are involved in the decision-making process for vaccine recom-
mendations. The following criteria are typically evaluated during
clinical vaccine appraisal: public health problem and unmet need,
technical characteristics of the technology, and clinical efficacy,
effectiveness, and safety. These criteria are also closely aligned
with the rapid REA proposed by EUnetHTA.17 However, there is a
need to further elaborate on some relevant aspects of assessment,
such as the use of immunogenicity, correlates of protection, sur-
rogate endpoints, epidemiological modeling, and indirect com-
parisons. In addition, some broader aspects could be useful to
consider when appraising vaccines or various vaccination sched-
ules. The experts in this study also indicated other areas that could
be improved, such as timelines for vaccine assessments, trans-
parency of the decision-making process, future role of NITAGs, and
consistency across countries.

The guiding principles were defined to help inform the
development of decision-making frameworks that consider the
unique features of clinical vaccine assessments, methodological
questions related to appropriate terminology and measurements
for vaccine-specific assessment processes, and data collection.

To the best of our knowledge, this is the first comprehensive
review aiming to identify criteria, methods, and processes used to
clinically evaluate vaccines. Previous reviews have focused on the
drive to incorporate broader aspects of vaccination,26-28 NITAG,29

or HTA methods only30 or evaluated aspects of decision making
in specific countries.31 Recent publications have called for a
recognition of broader aspects of specific vaccinations.32,33 By
examining the evidence across a wide geographic distribution, we
identified important similarities, differences, and inefficiencies in
the decision-making process for evaluating vaccines. This infor-
mation can be used to inform the development of decision-
making frameworks, as well as the implementation of the EU’s
Regulation on HTA for vaccines. These important factors were
highlighted during the expert consultation.

A strength of this study is the phased approach involving
multiple literature reviews and expert consultation. The guiding
principles were developed through several internal consultations
among VE, expert consultants, and an external, scientific confer-
ence review.
Literature reviews have a few inherent limitations. Some
relevant publications may not be included and summarized in the
report because of inaccurate indexing or the lack of indexing of
publications in the databases searched. Nevertheless, we are
confident the literature selected provides a strong overview of the
available evidence. The 4 vaccine exemplars that were included in
the literature review helped to identify the vaccine specificities;
however, generalizability to other vaccine types should be
considered cautiously. Another limitation is that not all questions
could be fully covered during the expert consultation because of
the complexity of the topics. In addition, the experts only dis-
cussed vaccine related clinical HTA methods and prophylactic
vaccines but not the thorough decision-making processes or
therapeutic vaccines. Although the discussion regarding the need
to incorporate vaccine specificities in the decision-making process
was quite extensive, further deliberation is needed with respect to
the domains of the joint EU versus individual countries in the
assessment. The current draft JCA implementing act recognizes
the need for members of HTACG to consult with country-specific
stakeholders or other authorities; however, this is not suffi-
ciently described and consultation with NITAGs is not specifically
mentioned. Finally, this study focused on the clinical aspects of
vaccine appraisal but not broader economic and societal benefits,
which are beyond the scope of the EU’s Regulation on HTA.

Despite these limitations, the evidence derived from the
literature reviews and the guiding principles agreed upon by the
expert consultation will be useful in developing a more consistent,
appropriate, and transparent vaccine appraisal framework and,
ultimately, shortening the time required for populations to access
new vaccines in the EU.
Conclusions

Vaccine-specific factors are rarely considered by HTABs across
EU member states, contrary to NITAGs, raising concerns about the
applicability of the Regulation on HTA for vaccines when it be-
comes effective in 2025. Failure to consider vaccine-specific fac-
tors could underestimate the broad value of vaccines and cannot
provide a strong evidence base to support decision making. This,
in turn, may limit the eligible population covered under govern-
mental programs, prevent equitable population access to vaccines,
and diminish the benefits for public health, the economy, and
society. All experts involved in this study agreed on the need to
include vaccine-specific factors in JCA.

This study describes the decision-making frameworks for
clinically evaluating vaccines, including HTAB and NITAG prac-
tices, and outlines the complexities of establishing new frame-
works. Three guiding principles were defined to help inform
development of decision-making frameworks that consider the
unique features of clinical vaccine appraisals, including method-
ological questions related to appropriate terminology and mea-
surements for vaccines, vaccine-specific assessment processes,
and data collection for clinical HTAs of vaccines.

The need to involve all relevant stakeholders, including public
health experts, NITAGs, national HTABs, the EMA, the ECDC, the
vaccine industry, and civil society representatives, in both JSCs and
JCAs was also raised. NITAGs and HTABs need to be prepared for
the effects of the EU’s Regulation on HTA on their national as-
sessments. The proposed guiding principles are expected to
facilitate the successful implementation of the Regulation on HTA
for vaccines, improving the consistency of vaccine assessments
across EU member states and potentially improving the overall
population time to access to new vaccines. Given the importance
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of vaccines for long-term public health goals, appropriate methods
tailored to reflect vaccine-specific factors are critical for JCAs.
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