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Abstract

Background: What constitutes innovation in health technologies can be defined and measured in a number of
ways and it has been widely researched and published about. However, while many countries mention it as a
criterion for pricing or reimbursement of health technologies, countries differ widely in how they define and
operationalise it.

Methods: We performed a literature review, using a snowballing search. In this paper, we explore how innovation
has been defined in the literature in relation to health technology assessment. We also describe how a selection of
countries (England, France, Italy, Spain and Japan) take account of innovation in their health technology assessment
frameworks and explore the key methodologies that can capture it as a dimension of value in a new health
technology. We propose a way of coming to, and incorporating into health technology assessment systems, a
definition of innovation for health technologies that is independent of other dimensions of value that they already
account for in their systems, such as clinical benefit. We use Spain as an illustrative example of how innovation
might be operationalised as a criterion for decision making in health technology assessment.

Results: The countries analysed here can be divided into 2 groups with respect to how they define innovation.
France, Japan and lItaly use features such as severity, unmet need and therapeutic added value as indicators of the
degree of innovation of a health technology, while England, Spain consider the degree of innovation as a separate
and additional criterion from others. In the case of Spain, a notion of innovation might be constructed around
concepts of “step-change’, ‘convenience’, “strength of evidence base’ and “impact on future research &
development’.

Conclusions: If innovation is to be used as operational criteria for adoption, pricing and reimbursement of health
technologies, the concept must be clearly defined, and it ought to be independent from other value dimensions
already captured in their health technology assessment systems.
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Background and introduction

There is a huge industry dedicated exclusively to the dis-
covery and development of new and innovative health
technologies. The average research and development
(R&D) investment per approved new compound is about
UD$1,5 billion [1, 2]. In such a competitive industrial
environment, it becomes vital to the industry to read
any signals public payers may send around what they
value and what they do not regard as relevant when it
comes to deciding which health technologies to fund
and at what price. Health Technology Assessment
(HTA) is defined by the World Health Organization
(WHO) as the approach used to inform policy and
decision-making in health care, especially on how best
to allocate limited funds to health interventions and
technologies [3]. The criteria used to judge what consti-
tutes desirable health interventions and technologies can
vary amongst HTA systems depending on their aims
and the methodologies picked to reach them.

This paper considers how innovation is defined, evalu-
ated and rewarded in HTA. The term is widely used and
encompasses multiple attributes. Most HTA systems
evaluate features of innovation that consider the impact
of a product from the perspective of current patients
(therapeutic benefit, unmet need, safety, administration)
or current budget holders (cost), also called the “static”
perspective [4]. Examples of this approach can be seen
in the paper published by de Sola-Morales et al. [5],
which looks at how innovation is defined from a current
payer’s perspective, or also in the work led by Karl Clax-
ton on the cost-effectiveness threshold that defines the
opportunity cost of decisions on new technology in
terms of the marginal health displaced in the current
NHS [6]. HTA systems less frequently explicitly consider
the “dynamic” consequences or incentives created by a
decision to adopt or not a new technology on the direc-
tion of future R&D and ultimately, further innovations.
These terms overlap to some extent with the idea of the
source of innovation being ‘pulled by demand or
‘pushed by supply” or entrepreneurship [7].

Previous reviews in this topic have explored specific
aspects of innovation: from an organizational point of
view [8], for medicines [5, 9-11] and for medical devices
[7]. However, none look at the question in a holistic way
to consider how innovation should be included as a cri-
terion for HTA in practice.

Hence, the overall aim of this article is to construct a
broad concept of innovation and a process of tailoring it
to individual HTA systems that can be useful for health-
care policy makers considering if and how their HTA
frameworks capture innovation. To fulfill this aim, we
followed three objectives: First, to assess with reference
to the literature the theoretical justification for which at-
tributes of innovation ought to be considered in HTA.
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Second, to assess how HTA bodies in France, Italy, Eng-
land, Spain and Japan consider these issues in their as-
sessments for adoption or pricing & reimbursement
(P&R). Finally, Spain is taken as a case-study to consider
how the degree of innovation should and can be
strengthened in HTA decisions, and we discuss the rele-
vance of the findings for other HTA systems.

Methods

We performed a literature review, using a snowballing
search [12]. We chose this technique because the litera-
ture suggests it is a more effective approach for complex
and heterogeneous evidence than more formal protocol-
driven searches [13]. The steps in a snowball search are:
1) Establish the research question and inclusion and ex-
clusion criteria 2) Identify the start set: a small number
of seminal papers or highly cited papers 3) Backward
snowballing: Reviewing the reference lists of the seminal
papers 4) Forward snowballing: Searching for papers that
cite the seminal papers.

Our inclusion criteria were that the papers included
dealt with the concept of innovation in HTA decisions
(adoption, reimbursement or pricing) about all types of
health technologies (medicines, devices and diagnostics).
We excluded: 1) papers where “innovation” was used as
a term to refer exclusively to therapeutic benefit or simi-
lar terms, already separately accounted for in HTA; 2)
papers that did not add anything new on top of the sem-
inal papers; 3) papers that focused on concepts of
organizational innovation that are not relevant to HTA
adoption or P&R decisions; 4) editorials; 5) regulatory
approval criteria and literature that focus exclusively on
efficacy, safety and quality. We included papers both in
English and Spanish. There was no limitation on the
dates when papers were published. One of the authors
of this paper made a first selection of included and ex-
cluded papers, a second author double checked it and a
third author was available to resolve any discrepancies.
The search strategy is described in more detail in Add-
itional file 1.

Not all concepts are eligible or useful for decision
making. Diaby and Goeree [14] recommended that items
need to exhibit all the following properties: ‘value rele-
vance’, ‘understandability’, ‘measurability’, ‘non-redun-
dancy’, ‘independence’ and ‘comprehensiveness’. We use
this framework as a test for each feature of innovation
identified in the literature, seeking to trim these down to
a smaller set of items that jointly display these proper-
ties, and could potentially be used as criteria in HTA.
We then consider methods that could be used to meas-
ure or rank health technologies in practice on the basis
of the degree of innovation in the chosen countries. In
the end, countries choose the criteria that they feel best
align and promote their specific aims. Our intention is
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to identify those criteria that have some theoretical justi-
fication and can be measured.

We also assess how HTA bodies in France, Italy, Eng-
land, Japan and Spain consider innovation in their as-
sessments for adoption, P&R processes. Our choice of
countries is based on our judgment of HTA systems that
take different stands on whether and how they account
for degree of innovation as an independent source of
value of new health technologies. We chose a set of
countries that allow us to analyse different approaches
to HTA to show how innovation can be embedded in
different HTA systems for the evaluation and reimburse-
ment of health technologies. Our reasons for including
France and England are that they have internationally
leading nationally centralized systems that work follow-
ing high standards of transparency, one rewarding inno-
vativeness as an independent feature (England) whilst
the other entangles the concept more with other criteria
(France). Japan presents a recently reformed centrally
coordinated HTA system, different to the rest of the
countries we will be looking into, in that they reward
innovative new technologies by applying a system
whereby the technologies considered to be innovative re-
ceive a premium price beyond the price of the compara-
tor. Italy, whilst having a national agency, is a more
fragmented model, with the added interest of having re-
cently introduced a new method to capture innovation
[15]. Spain goes one step further in how decentralized it
is in its’ HTA activities, having several regional agencies
as well as national entities, each with parallel competen-
cies. The main interest in this country is that the law in-
cludes degree of innovation amongst the criteria that
should be used to make P&R decisions for drugs [16],
but provides no guidance on how to define or measure
this concept. Despite the size of R&D investment having
been consistently higher in the US compared with
Europe, and the US being the biggest pole of clinical
trials worldwide [1], we decided not to include the US
because P&R decisions in practice are not consistently
based around the HTA evidence produced by leading
research institutes such as the Institute for Clinical and
Economic Review.

Results

Literature search

The bibliographic search described in Additional file 1
identified 38 papers. From this list, and papers recom-
mended by colleagues and contacts, four seminal papers
were chosen [5, 7, 17, 18]. Reference lists of these 4 pa-
pers were examined and we used Google Scholar to
identify the articles that cited the 4 papers. These for-
ward and backward snowball searches identified 523 pa-
pers. Adding in the aforementioned 38 papers and
eliminating duplicates provided 543 articles to be
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screened by title. We reviewed abstracts when titles were
not enough to decide. From these, we assessed 73 full
papers and decided to exclude 15. That left us with the
58 papers that we included in our review and final syn-
thesis. These are briefly summarised in Additional file 2.
Figure 1 below shows the flow diagram.

Table 1 summarises the attributes related to
innovation that were discussed in the included papers.
All of the concepts of innovation discussed in the 58 pa-
pers in the literature search were covered in 5 papers:
the four seminal papers [5, 7, 17, 18], and one other
[19]. Hence only these papers are included in Table 1.

For medicines, Sola-Morales et al. (2018) [5] identified
10 dimensions of innovation in the literature which, in
order of most to least widely referred to in identified pa-
pers, are: therapeutic benefit, novelty (of structure or
mechanism of action), availability of existing treatment,
unmet need, safety, newness, administration, clinical evi-
dence, cost, and ‘other’.

The Advance Value Framework is a Multiple Criteria
Decision Analysis (MCDA) framework for medicines
proposed by Angelis & Kanavos (2017) [18]. They do
not phrase a definition for innovation as such, but they
do include it as one of the 5 dimensions of value that
make up their framework. Their proposed notion of
innovation captures the following value items: (a) medi-
cine’s mechanism of action, (b) spill-over effects, and (c)
patient usefulness (i.e. convenience).

Garrison et al. (2017) [17] include spill-over effects as
one of the potential “sources of value” for health tech-
nologies. They define it as the knowledge that is pro-
duced in the process of coming up and using a
particular innovative treatment that spills over to foster
other innovations and benefits other patient groups.
That is, the adoption of a given product with benefit for
a specific group of patients produces what economists
refer to as a “knowledge externality”, with spillover bene-
fits for others. Garrison also discussed ‘real option value’.
This is the value to a patient of extending their life for a
limited period of time because that opens up the possi-
bility for them to benefit from future medical advances,
above and beyond the value that the immediate clinical
benefit that the intervention brings to the patient.

Ciani and collaborators (2016) [7] identify three broad
dimensions of innovation related to medical devices: (i)
the source of innovation (demand or supply driven), (ii)
the degree of discontinuity introduced (incremental or
breakthrough) and (iii) the impact or consequences of
innovation (measurable changes in terms of patients’
benefits, quality of the service or costs).

Ciani also discusses the ‘learning curve’ — the issue
around how innovations are incorporated into routine
practice, and how that can affect the measured perform-
ance of the new intervention over time. The learning
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Fig. 1 PRISMA flow diagram [58]

curve might apply to all health technologies but it is par-
ticularly acute for non drug health technologies such as
medical devices.

Mestre-Ferrandiz et al. [19] advocate for a con-
cept of innovation that is incremental or a matter
of degree, as opposed to it being a quality that is
either present or not in a health technology. They
characterise innovation for pharmaceuticals using
10 attributes grouped under 3 general headings: (A)
Health gains, including: (1) tackling a new disease
and/or indication (2); health gains measured in
quality of life and/or life duration (3); faster health
improvement (4); reduced side-effects and/or im-
proved tolerability (5); reduced negative interactions
with other therapies (6); treating better than
current standard of care one or more different pa-
tient subpopulations; (B)(7) Patients’ / carers’ con-
venience; (C) Other societal gains, including cost
savings: (8) releasing other healthcare resources (9);
releasing other non-healthcare resources (10); prod-
uctivity benefits.

How innovation is perceived, measured and rewarded in
Spain, France, Italy, England and Japan

Payers and HTA bodies across the world use the "degree
of innovation® as a criterion for adoption or P&R,
though, in parallel with the academic literature, the
meaning of this term is not precisely or consistently de-
fined. Table 2 summarises the stated position of HTA
bodies in Spain (Interministerial Medicinal Products Pri-
cing Committee — CIPM & the Spanish Agency of Medi-
cines and Medical Devices - AEMPS), England
(National Institute for Health and Care Excellence —
NICE), Italy (Agenzia Italiana del Farmaco — AIFA),
France (Haute Autorité de Santé — HAS) and Japan (Na-
tional Institute of Public Health — NIPH). Note that
some of these institutions also hold other responsibilities
than HTA, such as AIFA, which is also responsible for
the regulation of medicines in Italy [15]. We classify at-
tributes into 8 dimensions: added therapeutic value, step
change, underlying health condition, safety, convenience,
economic impact, evidence base, and dynamic impacts
that may influence future R&D.
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Table 1 Items found in the literature to compose a broad concept of innovation for health technologies

Sola-Morales et al.

Angelis & Kanavos Ciani et al.

Garrison et al.  Mestre-Ferrandiz

(2018) (2017) (2016) (2017) et al. (2012)
Attributes related to therapeutic added value of technology, compared to relevant comparator
Therapeutic benefit v X v X v
Attributes related to step-change
Breakthrough status X X v X X
Attributes related to the underlying health condition of the patients & current care
Availability of existing intervention v X v
Unmet need v X X X v
Attributes related to safety
Safety v X v X v
Attributes related to convenience
Patient usefulness (i.e. convenience) X v
Carer usefulness (i.e. convenience) X v
Administration X X X X v
Attributes related to economic impact
Cost or budget impact v
Impact on non-healthcare resources and X X X X v
productivity benefits
Attributes related to evidence base
Strength of clinical evidence v X X
Learning curve X X v X X
Attributes related to R&D and impact on future innovation pipeline (dynamic effects)
Novelty v v X X X
Spill-over effects X v X v X
Real option value X X X v X

We used the same broad dimensions in Tables 1
and 2, though some of the items differ. Table 1 is a
summary of how the selected literature defines
innovation in HTA. For instance, incremental cost-
effectiveness ratio is not present in Table 1 because it
was not specifically listed in the included papers.
Table 2 includes all the items in Table 1, together
with the criteria used by the selected HTA bodies to
capture innovation in their frameworks. Hence Table
2 shows the degree of alignment of the criteria used
by HTA agencies against each other and compared
with the academic literature.

In England the Kennedy report (2009) called for NICE
to define innovation and for the Department of Health
to regularly update their priorities for innovation in the
healthcare sector [28]. This would allow stakeholders
across the healthcare ecosystem to judge whether new
health technologies respond to the declared needs of the
system or not. NICE were encouraged to regard
innovation as a social value worth pursuing independ-
ently for instance from maximizing health outcomes. As

a result, NICE established 3 conditions that must be met
by health technologies to be classed as innovative [29]:

1. The novelty condition: the technology must display
“innovative characteristics” or be of an “innovative
nature”.

2. The substantial benefits condition: the innovative
nature of the technology must bring substantial
health benefits to the patient, also referred to as a
“step-change’ in the management of the condition”
[30].

3. The demonstrable and uncounted benefits
condition: the substantial benefits brought by the
innovative characteristics of the health technology
must not already be captured in the incremental
cost-effectiveness ratio (ICER) calculation of the
technology under scrutiny and they must be “dem-
onstrable and distinctive”.

If a health technology is judged to be innovative this
might justify recommending a health technology for use
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Table 2 Criteria for HTA recommendations in England, Italy, France and Spain

NICE (England and CIPM & AEMPS (Spain) AIFA HAS NIPH
Wales) *) (Italy) (France) (Japan)
All HTA Medicines Medicines Medicines  All HTA
Attributes related to therapeutic added value of technology, compared to relevant comparator
Therapeutic benefit v v v () V() 40
Attributes related to step-change
Step-change in the management of the condition V() X X X V()
Disruptiveness X X v X
Breakthrough status X X X X
Demonstratable and distinctive benefit V() X v () X X
Attributes related to the underlying health condition of the patients & current care
Severity of underlying disease X v X 40) X
Impact on the health of the population v X v V() v
Availability of existing intervention v v v v v
Unmet need v v V() v v
Attributes related to safety
Safety v v v v V()
Attributes related to convenience
Administration X v v V()
Patient usefulness (i.e. convenience) v 40
Carer usefulness (i.e. convenience) X X X X X
Attributes related to economic impact
Cost or budget impact
Impact on non-healthcare resources and productivity X X X X X
benefits
Incremental cost-effectiveness ratio v v v C v
Attributes related to the evidence base
Strength of clinical evidence v V()
Learning curve X X X X X
Attributes related to R&D and impact on future innovation pipeline (dynamic effects)
Novelty V() X v X v
Spill-over effects X X X X X
Real option value X X X X X
References [20, 21] [21-23] [15,21] [21, 24, 25]  [26, 27]

Note: (I) refers to whether the criteria is labeled by the HTA agency as an attribute of ‘innovation’ (C) refers to ‘in certain circumstances’ () Spain has a criteria

labeled ‘innovation’ but no definition or further guidance is provided

in the NHS with an ICER greater than £20,000/Quality
Adjusted Life Year (QALY) [29].

In April 2017 AIFA implemented a new system to de-
fine and measure drug innovation [15]. The new system
judges the innovativeness of a new medicine on the basis
of three indicators: the level of therapeutic need that the
new drug is responding to, the added therapeutic value
of the new medicine compared current practice, and the
quality of the clinical evidence available to support the
claims of benefit of the new intervention (assessed using

the Grading of Recommendations Assessment, Develop-
ment and Evaluation (GRADE) methodology [15]). The
result can be one of three levels of innovative status:
fully innovative, conditionally innovative or non-
innovative. The process of reaching a conclusion about
the level of innovativeness of a new drug has a delibera-
tive component, whereby the components of the Scien-
tific and Technical Committee (Commissione Tecnico-
Scientifica, CTS) assign a level to each one of the 3 indi-
cators of innovativeness, and then discuss the overall
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level of innovative status appropriate for each new drug.
Depending on the level of innovativeness obtained, a
new drug might benefit from access to the so-called in-
novative drug fund and/or immediate inclusion in re-
gional formularies, avoiding that way any re-assessments
at the regional/local level. These forms of assessment
coupled with incentives for chosen technologies are
meant to accelerate access to therapies deemed as in-
novative in the Italian healthcare system.

In France, HAS evaluates medicines and other health
technologies. It considers innovation as the improve-
ment in expected benefit (IEB) [31], taking account of
the improvement in efficacy and/or safety brought by
the new technology compared to others available with
the same indication. Other dimensions that contribute
to define innovation are taken into account in their as-
sessment of actual clinical benefit (ACB). ACB includes
the severity of the disease and the ‘public health benefit’.
Public health benefit includes organizational dimensions,
economic outcomes and the impact on the state of
health of the population. The ACB is not comparative
and it is used to determine if the new technology
assessed should be reimbursed or not, while prices are
negotiated on the basis of the IEB [24]. Secondary cri-
teria for evaluating the degree of innovation include dis-
cerning between symptomatic, preventive and curative,
and, for medical devices and medical equipment, HAS
takes account of how disruptive the new technology is
(that ‘affect existing technologies in the health field, and
that may definitely replace them’) in contrast to others
that might just be incrementally innovative (that only
‘show technological improvement in comparison with
other devices’) [25]. However, there are no mechanisms
in place specifically to reward innovations that suppose a
disruptive change. There are only access-with-evidence-
development schemes for devices that did not show suf-
ficient ACB but were deemed to be of promising innova-
tive value. Additionally, to reward innovative medicines
appropriately while still collecting evidence HAS recently
published their ‘Innovative medicines assessment action
plan’, which expands the remit of conditional access
schemes, reinforcing the use of real-world evidence to
monitor medicines that have entered the market with
high levels of uncertainty, fast-tracking access to promis-
ing therapies amongst other measures to better support
innovation, along with other improvements in their pro-
cesses [32].

In Japan, the Ministry of Health, Labour and Welfare
generally reimburses all drugs and devices recommended
by the Japanese regulatory agency. Pricing decisions for
new health technologies are made by that same ministry
but the NIPH, supported by various academic groups,
coordinates the review process of the evidence submitted
by manufacturers in their reimbursement applications
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[27]. Innovation is rewarded using a premium system,
whereby new health technologies considered to be in-
novative are priced between 5 and 120% beyond the
price of the comparator. The size of the premium is de-
cided based on the number of the following criteria met
by the new technology: (i) new mechanism of action; (ii)
higher safety or efficacy; (iii) improvement of treatment
for target disease, and; (iv) beneficial presentation [27].

In Spain the criteria that should be taken into account
to decide whether a medicine is reimbursed by the Na-
tional Healthcare System (NHS) are [16]: a) severity of
the disease; b) the specific needs of certain groups of
people; ¢) the therapeutic and social value of the medi-
cine and incremental clinical benefit taking into account
its cost-effectiveness; d) the rational use of public ex-
penditure and the budget impact to the health service; e)
the existence of therapeutic alternatives at lower price;
and f) the degree of innovation of the medicine. In the-
ory, decisions to include new medicines in the basic
package covered by the National Health System, which
sit with the CIPM, are made taking into account those
criteria. However, the law does not define these terms or
regulate how they are to be used, weighted or combined
in decision-making. HTA reports also include data on
safety and other factors as deemed relevant [22], but
these attributes are not specifically mentioned in the
P&R legislation. Despite the degree of innovation being
amongst the criteria formally required for reimburse-
ment of new medicines in Spain since 2006 [33], there is
currently no definition of the concept in the public do-
main, nor is there a commonly accepted methodology to
measure it.

For non-health technologies, the Spanish Network of
Agencies for Health Technology Assessment and Ser-
vices of the National Health System (RedETS) and Guia-
Salud coordinate the HTA activities of the regional
agencies and units in Spain and their guideline produ-
cing activities respectively, working towards the
harmonization of methods applied in Spain for the as-
sessment of health technologies and their inclusion in
clinical guidelines. There are no official guidelines for
how to price or reimburse non-pharmaceutical technolo-
gies. However, REAETS has published a ‘guideline for
the elaboration and adaptation of rapid HTA reports’
[34], which outlines the dimensions taken into account
also in full HTAs of non-drug health technologies in
Spain. That is: safety, efficacy (within this efficacy di-
mension, there is a sub-section that captures what they
refer to as patient satisfaction and acceptability), imple-
mentation considerations (economic — budget impact
and efficiency of the technology —, organizational, and
ethical, social and legal). This suggests that in Spain in
practice, broadly speaking, similar criteria are used for
medicines and non-drug health technologies, although
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importantly innovation is not mentioned amongst the
criteria considered for non-drug health technologies.

It is worthwhile highlighting that, besides incentivizing
companies to innovate by rewarding them pricing favor-
ably and purchasing the innovations they bring to the
market, states do also reward innovative companies with
fiscal benefits. For instance, Spain has what they call
Profarma, which is a program to stimulate the pharma-
ceutical sector in Spain incentivizing innovative compan-
ies with fiscal incentives. The aim is, mainly, to
incentivize companies to invest in Spain, for instance
setting up production and/or R&D centers there [35].

Discussion

Attributes of innovation that may be used as criteria for
HTA decisions

The countries analysed here can be divided into 2
groups with respect to how they define innovation.
France, Japan and Italy use features such as severity, un-
met need and therapeutic added value as indicators of
the degree of innovation of a health technology, while
England, Spain consider the degree of innovation as a
separate and additional criterion from others. However,
official methodological guidelines in England or Spain
do not offer much guidance as to how decision makers
should measure innovation, leaving such matters to the
discretion of the committee members.

Hence for countries such as Spain that aim to evaluate
the degree of innovation as a separate criterion, it is
worthwhile to offer some clarity about which attributes
of the technology are being measured. This section ap-
plies the framework of Diaby and Goeree [14] to whittle
down the items identified in the literature review to a
set of attributes related to innovation that could be used
as criteria for HTA in the countries of interest. Spain is
taken as a “case study”, though the general approach is
meant to be generalisable to other jurisdictions.

A comprehensive’ set of decision-making criteria
would encompass all the dimensions listed in Table 2.
The legislation in Spain does not mention step-change’,
convenience’, strength of evidence base’ or impact on fu-
ture R&D’ as criteria. This does not mean these items
are ignored in HTA in Spain, only that they are not ex-
plicitly listed, and so we take these dimensions forward
as candidates for inclusion in the category of ‘innovation’
for Spain. A comprehensive set of criteria would also be
applicable to both medicines and other technologies. In
some cases this can be achieved by tweaking the defin-
ition. For example, novelty refers to new drug structures
or mechanisms of action, but it could very well refer to
innovative mechanical architectures in the case of a
device.

‘Value relevance’ refers in this context to whether a
particular candidate item reflects the preferences of
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decision-makers with regard to the level of innovation in
a product. Decisions makers in each jurisdiction would
have to judge whether a given item is relevant and im-
portant to the decision problem at hand.

‘Non-redundancy’ refers to whether criteria are all ne-
cessary and do not repeat, double-count or overlap.
NICE recognise this by requiring that benefits brought
by the innovative characteristics of the health technology
must not already be captured in other dimensions. For
example, if the novel mode of administration leads to
better adherence and hence greater effectiveness, this
benefit should not be double-counted both in ‘added
therapeutic value’ and in ‘patient convenience’. ‘Inde-
pendence’ requires that the items are mutually exclusive,
such that the level of performance in one item does not
influence assessments about others.

Decision-makers must have a common understanding
of what the criteria aim to measure to achieve precision
and legitimacy. The items in Table 2 seem mostly self-
explanatory, possibly with the exception of spill-over ef-
fects and real-option value. These items are rather ab-
stract and might require explanation for decision-
makers.

‘Measurement’ of each item does not have to be neces-
sarily quantitative, but must be sufficiently rigourous
and reproducible to avoid bias and achieve a reasonable
degree of precision. Decision makers in HTA already
have tools for measuring some of the items that might
constitute a criterion of innovation. Where products
promise a ‘step-change’, regulators (e.g. the Food & Drug
Administration (FDA) in the United States, or European
Medicines Agency (EMA) in Europe) may enable prior-
ity designation policies and accelerated access pathways,
for devices [36], therapies generally [37, 38] and for spe-
cific cases such as gene therapies [39]. The strength of
the evidence base is commonly assessed by applying a
hierarchy of evidence [40] and where relevant might also
capture uncertainties related to the learning curve [41].
There are a variety of instruments and outcome mea-
sures for patient convenience, though these are not com-
prehensive or easily transferable between patient groups
or technology types. There is some theoretical work on
how real option value might be measured, though it has
yet to be validated in practice [42]. Spill-over would be
challenging to measure as a HTA criteria.

Towards a concept of innovation in Spain

The concept of innovation in healthcare has been widely
described and discussed in the literature. However,
rarely has it been done thinking about how different
countries could go about defining a concept that fits
with their HTA systems, to then be able to measure it
and incorporate it in their methods guides and their as-
sessments of different types of health technologies. It
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has been argued in the past that, although there might
be distinct features of innovation worth rewarding dis-
tinctively, it would only be advisable to do so if
innovation can be defined clearly and distinctively
enough from other value dimensions already accounted
for in the system, and if sustainable ways of rewarding
innovativeness can be devised [43]. In this paper, the use
of a case study allows us to point to how this concept
might be tailored to a particular HTA system.

Our findings suggest that the following dimensions
might be candidates for a criterion of innovation, at least
in the context of HTA in Spain: ‘step-change’, ‘conveni-
ence’, ‘strength of evidence base’ and ‘impact on future
R&D’. Of these, the concepts of step-change and strength
of evidence base appear to be most straightforward to
measure using existing instruments and procedures. How-
ever, in the context of innovative technologies, they are in
some instances not entirely mutually exclusive. For ‘step-
change’, regulators have designations such as ‘break-
through’, and ‘fast-track’ that indicate serious conditions
with a potential for significant improvement or unmet
need, but at the same time high uncertainty. The evidence
base may be undeveloped or weak, leading regulators to
require further evidence collection as a condition of ap-
proval. HTA decision makers may also wish to stipulate
further evidentiary or conditional reimbursement condi-
tions for adoption into national health systems. The rele-
vance of items such as ‘convenience’ or ‘novel mode of
administration’ depends on context, though it is important
to avoid double counting benefits and to apply such cri-
teria consistently across different indications and interven-
tions. Undoubtedly the most abstract and difficult to
measure are items related to the interaction between
current adoption decisions and the direction of future
R&D. Novelty per-se might be seen as a necessary but not
sufficient condition for recognising a technology as in-
novative, apart from specific circumstances such as an op-
tion for patients who are contra-indicated for existing
interventions. Real —option value also would only be ap-
plicable in very specific circumstances, where patients
need to buy time until they can take advantage of another
new therapy just on the horizon. Scientific spillover effects
are quite abstract and diffuse. R&D investment is a global
enterprise influenced by a multitude of factors, and HTA
decision-making procedures in individual countries and
individual indications may have only a marginal impact, if
any. However, there may be specific contexts where scien-
tific advance is propelled forward by synergistic achieve-
ments in related areas, such as gene or cell therapies, and
this might be usefully recognised at national level.

A change in HTA criteria requires transparency, ro-
bustness and an integrative process that gives the oppor-
tunity to different stakeholders to present their
perspectives [44]. MCDA could and has been used to
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measure the degree of innovation [18, 45-52], to weight
the different items to produce an overall innovation
score and/or weight the importance of innovation rela-
tive to other value dimensions. However, it can be a
complex method, data hungry and challenging to use
routinely adhering to good practice guidelines [53], par-
ticularly by smaller HTA bodies, though the challenges
are not insurmountable. A more pragmatic approach
could be the use of a checklist, which is something that
has already been done for other purposes in HTA [54].

Research into the extent to which innovation is actu-
ally captured and used in practice in decision making in
HTA suggests that it is indeed taken into account in de-
cision making, and in fact it is referred to by NICE with
a high frequency relative to other criteria in their ap-
praisal documents [55]. However, it does not rank be-
tween the most relevant criteria for most decision
makers from across the world [56]. An interesting step
further would be to explore the societal (i.e. public’s)
preferences for innovation [57] in any country consider-
ing its inclusion in their HTA systems.

Conclusions

If innovation is to be used as operational criteria for
adoption and P&R of health technologies, the concept
must be clearly defined, and it ought to be independent
from other value dimensions already captured in HTA
systems. We acknowledge that, in the present paper, we
have only superficially touched upon these ways of enab-
ling innovation in health technology assessment, and
further research would be to work with decision makers
to produce a practical framework.

Abbreviations

ACB: Actual Clinical Benefit; AIFA: Agenzia Italiana del Farmaco;

CTS: Commissione Tecnico-Scientifica; EMA: European Medicines Agency;
FDA: Food & Drug Administration; GRADE: Grading of Recommendations
Assessment, Development and Evaluation; HAS: Haute Autorité de Santé;
HTA: Health Technology Assessment; IEB: Improvement in Expected Benefit;
ICER: Incremental Cost-Effectiveness Ratio; CIPM: Interministerial Medicinal
Products Pricing Committee; MCDA: Multiple Criteria Decision Analysis; NHS
: National Healthcare System; NICE: National Institute for Health and Care
Excellence; NIPH: National Institute of Public Health; P&R: Pricing &
Reimbursement; QALY: Quality Adjusted Life Year; R&D: Research and
Development; AEMPS: Spanish Agency of Medicines and Medical Devices;
RedETS: Spanish Network of Agencies for Health Technology Assessment
and Services of the National Health System; WHO: World Health Organization

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/513561-021-00342-y.

Additional file 1. Annex | - Search Strategy
Additional file 2. Annex Il - Brief summaries of included papers

Acknowledgements

We thank Maria Piedad Rosario Lozano for her assistance and suggestions for
the search strategy we used for this paper, which greatly improved the
manuscript.


https://doi.org/10.1186/s13561-021-00342-y
https://doi.org/10.1186/s13561-021-00342-y

Rejon-Parrilla et al. Health Economics Review (2022) 12:1

Authors’ contributions

JCR-P played a leading role in the design of this study, the data collection
and analysis, and the interpretation of the results as well as in the write-up
of this paper. Both DE and JE participated in the design, data collection and
analysis, and in the interpretation of the results. All authors read and ap-
proved the final manuscript.

Funding

This study has received support from researchproject PID2019.105597RA.I00
financed by the Spanish Ministry of Science and Innovation/ National
Research Agency MCIN/ AEI/10.13039/501100011033. The funders had no
role in the study.

Availability of data and materials
All data generated or analysed during this study are included in this
published article [and its supplementary information files].

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Area de Evaluacion de Tecnologfas Sanitarias de la Fundacion Publica
Andaluza Progreso y Salud (AETSA-FPS), Sevilla, Spain. “Andalusian School of
Public Health, Granada, Spain. *CIBER of Epidemiology and Public Health
(CIBERESP), Madrid, Spain. *Biosanitary Research Institute (ibs. GRANADA),
Granada, Spain. 5Umversity of Granada, Granada, Spain.

Received: 28 April 2021 Accepted: 13 November 2021
Published online: 03 January 2022

References

1. Mestre-Ferrandiz J, Sussex J, Towse A. The R&D cost of a new medicine.
London: Office of Health Economics; 2012.

2. DiMasi JA, Grabowski HG, Hansen RW. Innovation in the pharmaceutical
industry: new estimates of R&D costs. J Health Econ. 2016;47:20-33. https.//
doi.org/10.1016/j jhealeco.2016.01.012.

3. World Health Organization. Health Technology Assessment. Geneva: WHO;
2021. Available from: https://www.who.int/health-technology-assessment/a
bout/en/

4. Claxton K. OFT, VBP: QED. Health Econ. 2007;16(6):545-58. https://doi.org/1
0.1002/hec.1249.

5. de Sola-Morales O, Cunningham D, Flume M, Overton PM, Shalet N, Capri S.

Defining innovation with respect to new medicines: a systematic review
from a payer perspective. Int J Technol Assess Health Care. 2018;34(3):224-
40. https://doi.org/10.1017/50266462318000259.

6. Claxton K, Martin S, Soares M, Rice N, Spackman E, Hinde S, et al. Methods
for the estimation of the National Institute for health and care excellence
cost-effectiveness threshold. Health Technol Assess. 2015;19(14):1-503, v-vi.
https://doi.org/10.3310/hta19140.

7. Ciani O, Armeni P, Boscolo PR, Cavazza M, Jommi C, Tarricone R. De
innovatione: the concept of innovation for medical technologies and its
implications for healthcare policy-making. Health Policy Technol. 2016;5(1):
47-64. https://doi.org/10.1016/jhlpt.2015.10.005.

8. llinca S, Hamer S, Botje D, Espin J, Veloso Mendes R, Miller J, et al. All you
need to know about innovation in healthcare: the best 10 reads. Int J
Healthc Manag. 2012;5(4):193-202. https://doi.org/10.1179/2047971912y.
0000000018.

9. Judrez Castelld CA, Antofianzas Villar F, Pinillos Garcia MO, Innovacién en
medicamentos: efectos para el "cliente” publico ycambios legislativos
recientes. In: Ayala Calvo JC, editors. Conocimiento, innovacion y
emprendedores: camino al futuro. Logrofio:Universidad de la Rioja; 2007. p.
1466-81.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Page 10 of 11

Motola D, De Ponti F, Rossi P, Martini N, Montanaro N. Therapeutic
innovation in the European Union: analysis of the drugs approved by the
EMEA between 1995 and 2003. Br J Clin Pharmacol. 2005;59(4):475-8.
https.//doi.org/10.1111/j.1365-2125.2004.02320.x.

Moreno SG, Ray JA. The value of innovation under value-based pricing. J
Mark Access Health Policy. 2016;4(1). https://doi.org/10.3402/jmahp.v4.30754.
Badampudi D, Wohlin C, Petersen K. Experiences from using snowballing
and database searches in systematic literature studies. EASE'15: Proceedings
of the 19th International Conference onEvaluation and Assessment in
Software Engineering. 2015,(17):1-10. https://doi.org/10.1145/2745802.274
5818.

Greenhalgh T, Peacock R. Effectiveness and efficiency of search methods in
systematic reviews of complex evidence: audit of primary sources. Bm.
2005;331(7524):1064-5. https://doi.org/10.1136/bm;j.38636.593461.68.

Diaby V, Goeree R. How to use multi-criteria decision analysis methods for
reimbursement decision-making in healthcare: a step-by-step guide. Expert
Rev Pharmacoecon Outcomes Res. 2014;14(1):81-99. https.//doi.org/10.1
586/14737167.2014.859525.

Fortinguerra F, Tafuri G, Trotta F, Addis A. Using GRADE methodology to
assess innovation of new medicinal products in Italy. Br J Clin Pharmacol.
2020;86(1):93-105. https://doi.org/10.1111/bcp.14138.

Ministerio de Sanidad, Servicios Sociales e Igualdad. Real Decreto Legislativo
1/2015 de 24 de julio. Ley de garantias y usoracional de los medicamentos
y productos sanitarios. Boletin Oficial del Estado, n° 177, (25-07-2015).
Madrid, Spain: MSSSLhttps//www.boe.es/. [Accessed 22/11/2021].

Garrison LP Jr, Kamal-Bah! S, Towse A. Toward a broader concept of value:
identifying and defining elements for an expanded cost-effectiveness
analysis. Value Health. 2017,20(2):213-6. https;//doi.org/10.1016/jjval.2016.12.
005.

Angelis A, Kanavos P. Multiple Criteria Decision Analysis (MCDA) for
evaluating new medicines in Health Technology Assessment and beyond:
The Advance Value Framework. Soc Sci Med. 1982;2017(188):137-56. https://
doi.org/10.1016/j.socscimed.2017.06.024.

Mestre-Ferrandiz J, Mordoh A, Sussex J. The many faces of innovation. A
report for the ABPI by the Office of Health Economics. London: Association
of the British Pharmaceutical Industry; 2012.

National Institute for Health and Care Excellence. Guide to the methods of
technology appraisal 2013. London: NICE; 2013. Available from: https://
www.nice.org.uk/process/pmg9/resources/guide-to-the-methods-of-
technology-appraisal-2013-pdf-2007975843781

Angelis A, Lange A, Kanavos P. Using health technology assessment to
assess the value of new medicines: results of a systematic review and
expert consultation across eight European countries. Eur J Health Econ.
2018;19(1):123-52. https.//doi.org/10.1007/510198-017-0871-0.

Ministerio de Sanidad Servicios Sociales e Igualdad. Propuesta de
colaboracién para la elaboracion de los informes de posicionamiento
terapéutico de los medicamentos. Madrid: AEMPS; 2013. Available from:
https//www.aemps.gob.es/medicamentosUsoHumano/informesPublicos/
docs/propuesta-colaboracion-informes-posicionamiento-terapeutico.pdf
Epstein D, Espin J. Evaluation of new medicines in Spain and comparison
with other European countries. Gac Sanit. 2020;34(2):133-40. https://doi.
0rg/10.1016/j.gaceta.2019.02.009.

Haute Autorité de Santé. Pricing & Reimbursement of drugs and HTA
policies in France. Saint-Denis La Plaine: HAS; 2014. Available from: https.//
www.has-sante.fr/upload/docs/application/pdf/2014-03/pricing_
reimbursement_of_drugs_and_hta_policies_in_france.pdf

Dubromel A, Geffroy L, Aulagner G, Dussart C. Assessment and
diffusion of medical innovations in France: an overview. J Mark
Access Health Policy. 2018;6(1):1458575. https://doi.org/10.1080/2001
6689.2018.1458575.

Kamae |, Thwaites R, Hamada A, Fernandez JL. Health technology
assessment in Japan: a work in progress. J Med Econ. 2020;23(4):317-22.
https://doi.org/10.1080/13696998.2020.1716775.

Shiroiwa T, Fukuda T, lkeda S, Takura T. New decision-making processes for
the pricing of health technologies in Japan: the FY 2016/2017 pilot phase
for the introduction of economic evaluations. Health Policy. 2017;121(8):
836-41. https;//doi.org/10.1016/j.healthpol.2017.06.001.

Kennedy I. Appraising the Value of Innovation and Other Benefits: A Short
Study for NICE. London: NICE; 2009. Available from: https.//wwuw.nice.org.uk/
Media/Default/About/what-we-do/Research-and-development/Kennedy-
study-final-report.pdf


https://doi.org/10.1016/j.jhealeco.2016.01.012
https://doi.org/10.1016/j.jhealeco.2016.01.012
https://www.who.int/health-technology-assessment/about/en/
https://www.who.int/health-technology-assessment/about/en/
https://doi.org/10.1002/hec.1249
https://doi.org/10.1002/hec.1249
https://doi.org/10.1017/s0266462318000259
https://doi.org/10.3310/hta19140
https://doi.org/10.1016/j.hlpt.2015.10.005
https://doi.org/10.1179/2047971912y.0000000018
https://doi.org/10.1179/2047971912y.0000000018
https://doi.org/10.1111/j.1365-2125.2004.02320.x
https://doi.org/10.3402/jmahp.v4.30754
https://doi.org/10.1145/2745802.2745818
https://doi.org/10.1145/2745802.2745818
https://doi.org/10.1136/bmj.38636.593461.68
https://doi.org/10.1586/14737167.2014.859525
https://doi.org/10.1586/14737167.2014.859525
https://doi.org/10.1111/bcp.14138
https://www.boe.es/
https://doi.org/10.1016/j.jval.2016.12.005
https://doi.org/10.1016/j.jval.2016.12.005
https://doi.org/10.1016/j.socscimed.2017.06.024
https://doi.org/10.1016/j.socscimed.2017.06.024
https://www.nice.org.uk/process/pmg9/resources/guide-to-the-methods-of-technology-appraisal-2013-pdf-2007975843781
https://www.nice.org.uk/process/pmg9/resources/guide-to-the-methods-of-technology-appraisal-2013-pdf-2007975843781
https://www.nice.org.uk/process/pmg9/resources/guide-to-the-methods-of-technology-appraisal-2013-pdf-2007975843781
https://doi.org/10.1007/s10198-017-0871-0
https://www.aemps.gob.es/medicamentosUsoHumano/informesPublicos/docs/propuesta-colaboracion-informes-posicionamiento-terapeutico.pdf
https://www.aemps.gob.es/medicamentosUsoHumano/informesPublicos/docs/propuesta-colaboracion-informes-posicionamiento-terapeutico.pdf
https://doi.org/10.1016/j.gaceta.2019.02.009
https://doi.org/10.1016/j.gaceta.2019.02.009
https://www.has-sante.fr/upload/docs/application/pdf/2014-03/pricing_reimbursement_of_drugs_and_hta_policies_in_france.pdf
https://www.has-sante.fr/upload/docs/application/pdf/2014-03/pricing_reimbursement_of_drugs_and_hta_policies_in_france.pdf
https://www.has-sante.fr/upload/docs/application/pdf/2014-03/pricing_reimbursement_of_drugs_and_hta_policies_in_france.pdf
https://doi.org/10.1080/20016689.2018.1458575
https://doi.org/10.1080/20016689.2018.1458575
https://doi.org/10.1080/13696998.2020.1716775
https://doi.org/10.1016/j.healthpol.2017.06.001
https://www.nice.org.uk/Media/Default/About/what-we-do/Research-and-development/Kennedy-study-final-report.pdf
https://www.nice.org.uk/Media/Default/About/what-we-do/Research-and-development/Kennedy-study-final-report.pdf
https://www.nice.org.uk/Media/Default/About/what-we-do/Research-and-development/Kennedy-study-final-report.pdf

Rejon-Parrilla et al. Health Economics Review

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41,

42.

43.

44,

45.

46.

47.

(2022) 12:1

Charlton V, Rid A. Innovation as a value in healthcare priority-setting: the UK
experience. Soc Justice Res. 2019;32(2):208-38. https://doi.org/10.1007/
s11211-019-00333-9.

National Institute for Health and Care Excellence. Single technology
appraisal: User guide for company evidence submission template. London:
NICE; 2015. Available from: https://www.nice.org.uk/process/pmg24/
resources/single-technology-appraisal-user-guide-for-company-evidence-
submission-template-pdf-72286715419333

Haute Autorité de Santé. Annual report 2005. Saint-Denis La Plaine: HAS;
2005. Available from: https://www.has-sante fr/upload/docs/application/pdf/
ra_gb_has_2005.pdf

Haute Autorité de Santé. Innovative medicines assessment action plan.
Saint-Denis La Plaine: HAS; 2020. Available from: https://www.has-sante.fr/
upload/docs/application/pdf/2020-03/innovative_medicine_action_plan_27.
01.20pdf

Ministerio de Sanidad, Servicios Sociales e Igualdad. Real Decreto Legislativo
1/2015 de 24 de julio. Ley de garantias y usoracional de los medicamentos
y productos sanitarios. Boletin Oficial del Estado, n® 177, (25-07-2015).
Madrid, Spain: MSSSIhttps://www.boe.es/. [Accessed 22/11/2021]
Pufal-Riobdo J, Barios Alvarez E, Varela Lema L, Castillo Murioz MA, Atienza
Merino G, Ubago Pérez R, et al. Guia para la elaboracion y adaptacion de
informes rapidos de evaluacion de tecnologias sanitarias. In: Agencia
Gallega para la Gestion del Conocimiento en Salud. Unidad de
Asesoramiento Cientifico-técnico, Avalia-t. Madrid Santiago de Compostela:
Red Espafola de Agencias de Evaluacion de Tecnologias Sanitarias y
Prestaciones del SNS; 2016.

Ministerio de Industria Comercio y Turismo. PROFARMA (2017-2020):
Fomento de la competitividad en la Industria Farmacéutica. Madrid:
Ministerio de Industria, Comercio y Turismo; 2017. Available from: https.//
www.mincotur.gob.es/PortalAyudas/profarma/Descripcion/Paginas/
objetivos.aspx

Food and Drug Administration. Breakthrough Devices Program. Silver
Spring: FDA; 2021. Available from: https://www.fda.gov/medical-devices/
how-study-and-market-your-device/breakthrough-devices-program

Food and Drug Administration. Breakthrough Therapy. Silver Spring: FDA;
2018. Available from: https.//www.fda.gov/patients/fast-track-breakthrough-
therapy-accelerated-approval-priority-review/breakthrough-therapy

Baird LG, Banken R, Eichler HG, Kristensen FB, Lee DK, Lim JC, et al.
Accelerated access to innovative medicines for patients in need. Clin
Pharmacol Ther. 2014,96(5):559-71. https://doi.org/10.1038/clpt.2014.145.
Yitong Wang TQ, Liang S, Dussart C. Regulatory Pathways in Europe, the
United States, and Japan and Health Technology Assessments for Gene
Therapies. Value Outcomes Spotlight. 2020;(6):37-41.

Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-Ytter Y, Alonso-Coello P, et al.
GRADE: an emerging consensus on rating quality of evidence and strength
of recommendations. BMJ. 2008;336(7650):924-6. https;//doi.org/10.1136/
bm;j.39489.470347.AD.

Ramsay CR, Grant AM, Wallace SA, Garthwaite PH, Monk AF, Russell IT.
Assessment of the learning curve in health technologies. A systematic
review. Int J Technol Assess Health Care. 2000;16(04):1095-108. https://doi.
0rg/10.1017/50266462300103149.

Thornton Snider J, Romley JA, Vogt WB, Philipson TJ. The option value of
innovation. Forum Health Econ Policy. 2012;15(1). https://doi.org/10.1515/1
558-9544.1306.

Ferner RE, Hughes DA, Aronson JK. NICE and new: appraising innovation.
BMJ. 2010;340(jan05 2):b5493. https.//doi.org/10.1136/bmj.b5493.

National Institute for Health and Care Excellence. NICE's methods of
technology evaluation - presenting a case for change. London: NICE; 2020.
Available from: https://www.nice.org.uk/news/article/nice-s-methods-of-
technology-evaluation-presenting-a-case-for-change

Angelis A. Evaluating the benefits of new drugs in health technology
assessment using multiple criteria decision analysis: a case study on
metastatic prostate Cancer with the dental and pharmaceuticals benefits
agency (TLV) in Sweden. MDM Pol Pract. 2018;3(2):2381468318796218.
https.//doi.org/10.1177/2381468318796218.

Angelis A, Linch M, Montibeller G, Molina-Lopez T, Zawada A, Orzel K, et al.
Multiple criteria decision analysis for HTA across four EU member states:
piloting the advance value framework. Soc Sci Med. 2020,246:112595.
https://doi.org/10.1016/j.s0cscimed.2019.112595.

Angelis A, Thursz M, Ratziu V, O'Brien A, Serfaty L, Canbay A, et al. Early
health technology assessment during nonalcoholic steatohepatitis drug

48.

49.

50.

w

52.

53.

54.

55.

56.

57.

58.

Page 11 of 11

development: a two-round, cross-country. Multicriteria Decis Anal Med
Decis Making. 2020;40(6):830-45. https://doi.org/10.1177/0272989x20940672.
Baran-Kooiker A, Czech M, Kooiker C. Multi-criteria decision analysis (MCDA)
models in health technology assessment of orphan drugs-a systematic
literature review. Next steps in methodology development. Front Public
Health. 2018,6:287. https://doi.org/10.3389/fpubh.2018.00287.

Angelis A, Montibeller G, Hochhauser D, Kanavos P. Multiple criteria decision
analysis in the context of health technology assessment: a simulation
exercise on metastatic colorectal cancer with multiple stakeholders in the
English setting. BMC Med Inform Decis Mak. 2017;17(1):149. https://doi.org/1
0.1186/512911-017-0524-3.

Hsu JC, Lin JY, Lin PC, Lee YC. Comprehensive value assessment of drugs
using a multi-criteria decision analysis: an example of targeted therapies for
metastatic colorectal cancer treatment. PLoS ONE. 2019;14(12):20225938.
https://doi.org/10.1371/journal.pone.0225938.

Jakab I, Németh B, Elezbawy B, Karadayr MA, Tozan H, Aydin S, et al.
Potential Criteria for Frameworks to Support the Evaluation of Innovative
Medicines in Upper Middle-Income Countries-A Systematic Literature
Review on Value Frameworks and Multi-Criteria Decision Analyses. Front
Pharmacol. 2020;11:1203. https://doi.org/10.3389/fphar.2020.01203.

Thokala P, Duenas A. Multiple criteria decision analysis for health
technology assessment. Value Health. 2012;15(8):1172-81. https.//doi.org/1
0.1016/j,jval.2012.06.015.

Phillips LD. Best practice for MCDA in healthcare. In: Marsh K, Goetghebeur
M, Thokala P, Baltussen R, editors. Multi-criteria decision analysis to support
healthcare decisions. Cham, Switzerland: Springer; 2017. p. 311-29. https//
doi.org/10.1007/978-3-319-47540-0_16.

Hailey D. Toward transparency in health technology assessment: a checklist
for HTA reports. Int J Technol Assess Health Care. 2003;19(1):1-7. https://doi.
0rg/10.1017/50266462303000011.

de Folter J, Trusheim M, Jonsson P, Garner S. Decision-components of
NICE's technology appraisals assessment framework. Int J Technol Assess
Health Care. 2018;34(2):163-71. https://doi.org/10.1017/50266462318000090.
Tanios N, Wagner M, Tony M, Baltussen R, van Til J, Rindress D, et al. Which
criteria are considered in healthcare decisions? Insights from an
international survey of policy and clinical decision makers. Int J Technol
Assess Health Care. 2013;29(4):456-65. https.//doi.org/10.1017/50266462313
000573.

Linley WG, Hughes DA. Societal views on NICE, cancer drugs fund and
value-based pricing criteria for prioritising medicines: a cross-sectional
survey of 4118 adults in Great Britain. Health Econ. 2013;22(8):948-64.
https://doi.org/10.1002/hec.2872.

Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement. BMJ. 2009;
339(jul21 1):b2535. https://doi.org/10.1136/bmj.b2535.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1007/s11211-019-00333-9
https://doi.org/10.1007/s11211-019-00333-9
https://www.nice.org.uk/process/pmg24/resources/single-technology-appraisal-user-guide-for-company-evidence-submission-template-pdf-72286715419333
https://www.nice.org.uk/process/pmg24/resources/single-technology-appraisal-user-guide-for-company-evidence-submission-template-pdf-72286715419333
https://www.nice.org.uk/process/pmg24/resources/single-technology-appraisal-user-guide-for-company-evidence-submission-template-pdf-72286715419333
https://www.has-sante.fr/upload/docs/application/pdf/ra_gb_has_2005.pdf
https://www.has-sante.fr/upload/docs/application/pdf/ra_gb_has_2005.pdf
https://www.has-sante.fr/upload/docs/application/pdf/2020-03/innovative_medicine_action_plan_27.01.20.pdf
https://www.has-sante.fr/upload/docs/application/pdf/2020-03/innovative_medicine_action_plan_27.01.20.pdf
https://www.has-sante.fr/upload/docs/application/pdf/2020-03/innovative_medicine_action_plan_27.01.20.pdf
https://www.mincotur.gob.es/PortalAyudas/profarma/Descripcion/Paginas/objetivos.aspx
https://www.mincotur.gob.es/PortalAyudas/profarma/Descripcion/Paginas/objetivos.aspx
https://www.mincotur.gob.es/PortalAyudas/profarma/Descripcion/Paginas/objetivos.aspx
https://www.fda.gov/medical-devices/how-study-and-market-your-device/breakthrough-devices-program
https://www.fda.gov/medical-devices/how-study-and-market-your-device/breakthrough-devices-program
https://www.fda.gov/patients/fast-track-breakthrough-therapy-accelerated-approval-priority-review/breakthrough-therapy
https://www.fda.gov/patients/fast-track-breakthrough-therapy-accelerated-approval-priority-review/breakthrough-therapy
https://doi.org/10.1038/clpt.2014.145
https://doi.org/10.1136/bmj.39489.470347.AD
https://doi.org/10.1136/bmj.39489.470347.AD
https://doi.org/10.1017/s0266462300103149
https://doi.org/10.1017/s0266462300103149
https://doi.org/10.1515/1558-9544.1306
https://doi.org/10.1515/1558-9544.1306
https://doi.org/10.1136/bmj.b5493
https://www.nice.org.uk/news/article/nice-s-methods-of-technology-evaluation-presenting-a-case-for-change
https://www.nice.org.uk/news/article/nice-s-methods-of-technology-evaluation-presenting-a-case-for-change
https://doi.org/10.1177/2381468318796218
https://doi.org/10.1016/j.socscimed.2019.112595
https://doi.org/10.1177/0272989x20940672
https://doi.org/10.3389/fpubh.2018.00287
https://doi.org/10.1186/s12911-017-0524-3
https://doi.org/10.1186/s12911-017-0524-3
https://doi.org/10.1371/journal.pone.0225938
https://doi.org/10.3389/fphar.2020.01203
https://doi.org/10.1016/j.jval.2012.06.015
https://doi.org/10.1016/j.jval.2012.06.015
https://doi.org/10.1007/978-3-319-47540-0_16
https://doi.org/10.1007/978-3-319-47540-0_16
https://doi.org/10.1017/s0266462303000011
https://doi.org/10.1017/s0266462303000011
https://doi.org/10.1017/s0266462318000090
https://doi.org/10.1017/s0266462313000573
https://doi.org/10.1017/s0266462313000573
https://doi.org/10.1002/hec.2872
https://doi.org/10.1136/bmj.b2535

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background and introduction
	Methods
	Results
	Literature search
	How innovation is perceived, measured and rewarded in Spain, France, Italy, England and Japan

	Discussion
	Attributes of innovation that may be used as criteria for HTA decisions
	Towards a concept of innovation in Spain

	Conclusions
	Abbreviations
	Supplementary Information
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

