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Abstract

Background The concept of health care innovation varies across organizations and countries. Harmonizing the definitions
of innovation can augment the discovery of new therapies, minimize costs, and streamline drug development and approval
processes. A systematic literature review (SLR) was conducted to gather insights surrounding different elements of innova-
tion in the USA, the UK, France, Germany, and Japan. The SLR identified studies that have defined innovation and captured
the types of incentives provided to promote innovation.

Methods The MEDLINE, Embase, and EconLit databases were searched via the OVID SP platform on October 22, 2020. A
secondary desk search literature review was performed to identify additional information of interest in regional languages:
French, German, and Japanese. All the relevant literature in English was screened using the Linguamatics natural language
processing (NLP) tool, except for articles from EconLit, which were screened manually using structured search strategies.
Articles that describe a definition of innovation or refer to a definition of innovation published were included. All full-text
articles were reviewed manually, and two reviewers independently screened the full texts for eligibility.

Results After screening, 90 articles were considered to meet the SLR objectives. The most common dimension of innova-
tion identified was therapeutic benefit as a measure of innovation, followed by newness and novelty aspects of innovations.
Incentives around exclusivities were found to be the most prevalent in the data set, followed by rewards and premiums.
Among the different therapy areas, the largest number of innovations was targeted at oncology.

Conclusions This SLR highlights the lack of a unified definition of innovation among regulatory authorities and health technology
assessment bodies in five countries, and variation in the types of incentives associated with innovation. The targeted countries
cover different dimensions of definition and incentives of innovation at varying levels, with a few focused on specific therapy areas.
Harmonization and consensus for innovation would be needed across countries because drug development is a global undertak-
ing. This SLR envisages a more holistic approach to evaluation, wherein the value provided to patients and health systems is
accounted for. The results of this SLR will help to promote broader discussion among different stakeholders and decision makers
across countries to identify gaps in policies and develop sustainable strategies to promote innovation for pharmaceutical products.

The global burden of diseases has been on the rise for the : _ : : :
last several decades [1]. Preventing, treating, and tack- This systematic literature review (SLR) investigated the
measure of innovativeness of medicinal products and

ling diseases along with the associated risk factors can ) ' ;
offer major socioeconomic benefits [2, 3]. The myriad of it was concluded that the most common dimension of
innovation identified was therapeutic benefit.

global health challenges can be addressed by catalyzation
Further, the SLR highlighted the lack of unified defini-

tion of innovation across the target countries and the
broad variation of incentives related to the innovation.
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of innovation in healthcare [4]. Factors such as changing
patient needs, persistent and long-term health problems,
budgetary constraints, technological changes, and unstable
operational landscapes demand innovation in health care to
enhance patient outcomes [5]. Innovation is important to
increase life expectancy, quality of life, treatment options,
affordability of treatment, and the efficiency of health care
systems [6]. Thus, fostering innovation ensures health care
benefits for patients, caregivers, clinicians, and other stake-
holders alike [6].

Mulgan et al. describe the different degrees of innovation
as incremental, radical, and transformative. In their papers
[5, 7], they explore ways in which the concept of innovation
varies across different individuals and organizations, thus
accounting for the lack of a unified definition of innova-
tion [8—12]. One such definition covering innovative aspects
with respect to the product, process, or structure states that
“health care innovation can be defined as the introduction
of a new concept, idea, service, process, or product aimed
at improving treatment, diagnosis, education, outreach,
prevention and research, and with the long-term goals of
improving quality, safety, outcomes, efficiency, and costs”
[6]. A systematic literature review (SLR) conducted by de
Sola-Morales et al. investigated how innovation is defined
with respect to new medicines and evaluated the extent to
which published definitions of innovation incorporate the
impact of new medicines on health care costs [13]. The SLR
revealed that most definitions of innovation generally con-
sider the therapeutic benefit offered by a new product to be
the most important factor for categorizing a new medicine as
innovative. However, quantification of therapeutic benefit is
consistently obscured by definitions and is left to subjective
interpretation [13, 14].

The definition of what is considered an innovation, as
well as the criteria used for measuring innovativeness by
governments, policymakers, and stakeholders also varies
from country to country—creating challenges for these
stakeholders working across different regions on how to
reward innovation appropriately. Also, the definition of inno-
vation differs with respect to pharmaceuticals, devices, sur-
gical techniques, and services [13]. With constant changes
in health care and the lack of clarity associated with the term
innovation, it is being very loosely used and applied [15].
Streamlining the definition of innovation will help manu-
facturers develop new treatment methods, reduce associated
costs, and simplify the drug development and approval pro-
cess, all of which will eventually benefit patients and the
public. A functional, transparent, dynamic system involving
regulators, policymakers, and stakeholders across the spec-
trum will play a vital role in defining and fostering appropri-
ate innovation.
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The aims of this SLR were to identify articles that dis-
cuss the definition of health care innovation and to sum-
marize how innovation is defined and incentivized across
five high-income countries. These countries were selected
on the basis of: countries that are among the top 10 in gross
domestic product (namely, the USA, the UK, France, Ger-
many, and Japan) that have well-established regulatory and
value assessment systems, as well as abundant evaluation
evidence.

2 Methods

This SLR was conducted in accordance with the evidence-
based minimum set of items essential for transparent report-
ing of a systematic review called Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines—in terms of eligibility criteria, information
sources, search strategy, selection process, data collection
process, data items, study risk of bias assessment, and effect
measures [16, 17]. The SLR was conducted to identify arti-
cles that defined innovation, and it adopted the Sample,
Phenomenon of Interest, Design, Evaluation, Research type
(SPIDER) framework to shape the search strategy [18-20].

2.1 Search Strategy

The inclusion criteria for the scope of this review included
the SPIDER criteria and are shown in Table 1. Articles
containing at least one search term in each of the two ele-
ments of Sample (medicinal products/drugs), Phenomenon
of Interest (innovation), and Evaluation (definition/evalua-
tion) were included for title/abstract screening. Three elec-
tronic databases (MEDLINE, Embase, and EconLit) were
searched via the OVID SP platform on October 22, 2020.
A similar SLR conducted by de Sola-Morales et al. used
two elements for search terms: Sample (drugs/therapies) and
Phenomenon of Interest (innovation) [13]. In this review,
we added new terms in addition to those used by de Sola-
Morales et al. This included expanding upon the elements
of evaluation (definition/algorithm), which was found to
be important in this SLR for identifying the definition of
innovation. For example, “Incentive,” “Algorithm,” and
“Pricing” were added for the definition of innovation. The
complete list of search terms used is shown in Tables S1-S3
in Online Resource 1. The search strategy included locating
articles that describe a definition of innovation or refer to a
definition of innovation published using the defined search
terms. Articles published from January 2010 to October
2020 (inclusive) were included.
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Table 1 Sample, Phenomenon

: . SPIDER criteria
of Interest, Design, Evaluation,

Description

Research (SPIDER) criteria Sample

Phenomenon of interest
Design
Evaluation

Research type
Others

Medicinal products/drugs

Innovation

Not limited

Definition/Algorithm/Assessment/Model/Evaluation method/Meas-

ures/Key factor/Incentive/Price/Pricing/Reimbursement/Time to
approval/Time-to-market access

Not limited

English, Japanese, German, and French
Timeframe: January 2010 to October 2020 (inclusive)
Geography: France, Germany, UK, USA, Japan

2.2 Study Selection (Using Text Mining Tool
and Manually)

For this SLR, only the screening of titles/abstracts indexed
in MEDLINE and Embase was performed using the Lin-
guamatics NLP tool. Articles from EconLit were screened
manually using structured search strategies. Included articles
from all three databases were further manually screened for
titles/abstracts relevant to the review. Manually screened
articles were reviewed by two independent reviewers (dou-
ble review) to increase the reliability of the process. Disa-
greements were resolved by consensus whenever possible. A
third reviewer was brought in for further conflict resolution
when needed.

The search hits from the three databases were combined
and de-duplication performed using Microsoft Excel at the
manual title/abstract screening stage. Articles specifically
describing definitions for medical devices, surgical tech-
niques, or other services delivered were excluded, but those
that fell under general descriptions may have been included.

2.3 Secondary Desk Search

Secondary desk searches of relevant websites were con-
ducted using a similar methodology to de Sola-Morales
et al [13], to identify stated policies or methods for assessing
innovation in English or local languages (French, German,
and Japanese). The selection criteria for the secondary desk
search were similar to those for the SLR. All secondary desk
search results were screened and limited to the first 100 rel-
evant hits as a single review process. The websites searched
to identify literature from the secondary desk search and for
country-specific information on the definition of innovation
are listed in Table 2. Searches were conducted using online
portals on government and academic society/agency reports
and guidelines. The following keywords were used in vari-
ous combinations to search and retrieve relevant secondary
desk search literature information from the organizations:
drug, innovative, innovation, definition, and medicine.

Keywords were entered into the search boxes of the tar-
geted online platforms. The returned documents (in PDF
and Microsoft Word formats) were passed through NLP,
which analyzed them for relevance following the manual
search depending on the language and copyright restrictions.
The search method for the agencies listed in Table 2 was
done using the keywords “Innovation,” “Innovative,” and
“Innovant,” and the relevant pages were then screened. The
website searches were not fully systematic. Therefore, the
definitions and incentives identified through the secondary
desk search were not included in the analysis of the dimen-
sions of innovation and types of incentives.

2.4 Data Extraction

The data extraction template was developed in Microsoft
Excel to capture relevant articles. Data were extracted
based on study details, study overview, definitions, and rel-
evant outcomes, such as criteria for innovation, as shown
in Table 3. Innovation extraction fields were not limited to
“Definition,” but relevant information such as “Algorithm,”
“Agency,” “Therapy area,” and “Recommendation” were
also included for extraction from the articles. For the sec-
ondary desk search, a Microsoft Excel database was gener-
ated for data extraction and included, but was not limited to,
the following innovation-related information: organization,
acronym, country, website, search method, findings (con-
clusions elucidated from the investigation), and definition.

Full-text articles were reviewed independently by one
reviewer (single review) followed by a quality control check
to increase the reliability of the process.

2.5 Data Analysis

Several definitions of innovation were identified in the SLR
data extraction process and similar terms were grouped
and counted by country after mapping them into ten dif-
ferent dimensions of innovation, as shown in Table 4. The
dimensions of innovation were similar to those used by de
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Table 2 Secondary desk
search organizations and select
database

Source France Germany UK USA Japan
Government guidelines HAS IQWiG NICE ICER MHLW
NHS  AHRQ’s PMDA
SMC TA pro-
gram
Conferences ISPOR
International Conference on Health Economics, Management & Policy
iHEA
HTAI
INAHTA
WHO
Agency/Society EMA ASCO JPMA
ESMO AEA Japan Health Economics
EUnetHTA Association
Japan Society for Research
Policy and Innovation
Management
Institute for Health Economics
and Policy
Database CiNii*

AEA American Economic Association, AHRQ Agency for Healthcare Research and Quality, ASCO Ameri-
can Society of Clinical Oncology, CiNii Citation Information by National Institute of Informatics, EMA
The European Medicines Agency, ESMO European Society for Medical Oncology, EUnetHTA European
Network for Health Technology Assessment, HAS Haute Autorité de Santé, HTAi Health Technology
Assessment International, /JCER Institute for Clinical and Economic Review, iHEA International Health
Economics Association congress, INAHTA The International Network of Agencies for Health Technol-
ogy Assessment, /QWiG Institute for Quality and Efficiency in Healthcare, ISPOR International Society
for Pharmacoeconomics and Outcomes Research, JPMA Japan Pharmaceutical Manufacturers Association,
MHLW Ministry of Health Labour and Welfare of Japan, NHS National Health Service England, NICE
National Institute of Health and Care Excellence, PMDA Pharmaceuticals and Medical Devices Agency,
SMC Scottish Medicines Consortium, WHO World Health Organization

*Represents selected database

Sola-Morales et al [13] (Administration, Availability of
existing treatment, Clinical evidence, Cost, Newness, Nov-
elty, Other, Safety, Therapeutic benefit, and Unmet need)
with the only difference being “Access” replacing “Other”
in this SLR.

The incentives were also grouped in order to explore
what types of incentives were mentioned about promoting
innovation during the period of SLR, because “Incentive”
and “Pricing” were added for the search terms to identify
the definition of innovation. The identified incentive terms,
such as patent protection or market exclusivities, accelerated
regulatory approvals and any financial benefits (e.g., R&D
tax credit, price premium, etc.) were grouped into three cat-
egories (Exclusivities, Fast/ Priority track, and Rewards/
Premiums), as shown in Table 4.

The data for dimensions of innovation and types of incen-
tives were analyzed and presented as number of occurrences
within the identified definitions and incentives. Percentages
were calculated as the proportion of articles that contributed
to each dimension. Data were also tabulated by country of
interest.
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3 Results

In total, 25,420 articles were identified through database
searches from Embase and MEDLINE, and 2895 were
identified from EconLit. For Embase and MEDLINE, title
and abstract screening were performed automatically using
NLP, whereas articles from EconLit were screened manu-
ally. There were many duplicates because some journals are
indexed in multiple databases and the same articles were
retrieved 2-3 times; additionally, there were many instances
where the only differences between articles retrieved were
in the punctuation of the title, while the rest of the content
was duplicated, and such cases were was identified during
title/abstract screening. After removing duplicates from
the records, the titles, and abstracts of 4229 unique articles
were screened. In total, 706 articles were identified as being
potentially relevant to the objectives of this review, and full
texts of the publications were obtained. Articles were fur-
ther excluded based on geography, resulting in the inclu-
sion of 201 articles for the qualitative synthesis of different
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Table 3 Data extraction fields

Items Fields
Study details Title Name of article
Author* Name of author

Study overview

Innovation

Publication year*
Journal
Publication type*
Study type*
Study details

Country/Region
Objective
Selection criteria
Outcomes
Conclusion
Definition*

Component*

Algorithm

Agency (e.g., HTA bodies)
Therapy area
Recommendation
Affected decision

Year of publication

Name of journal

Type of publication (e.g., review)

Design of study (e.g., SLR, observational)

Brief description of the study, mostly taken from the
abstract section

Country of original study

Goal of the study

Inclusion and exclusion of study—if any
Main endpoints the study investigated
The finding from the study

How innovation was defined

Criteria used to define innovation; there could be multiple
components for one article

Methods followed to derive the definition

Organizations that were referred to

Area of disease the product is intended to treat

Whether the study result recommend the drug for treatment
Given the definition of innovation, what kind of influence

Grey literature  Organization*
Acronym*
Country*
Website*
Search method*
Findings
Definition*

of action does it have? For example, pricing, reimburse-
ment, incentive, or time to approval, time-to-market
access

The agencies, bodies etc., investigated

The abbreviation of the organization

Country of organization origin

Official searched link

Method used for search

Conclusion elucidated from the investigation
Explanation of innovation by the organizations

Abbreviations: HTA, Health Technology Assessment; SLR, Systematic Literature Review

*Refers to fields identical to the de Sola-Morales paper [13]

evaluations listed under the SPIDER criteria in Table 1.
A detailed flow diagram of the study selection process is
shown in Fig. 1. Considering the exhaustive information
available from the 201 articles, we focused on articles that
had definitions of innovation and incentives for understand-
ing the different dimensions of innovation and the methods
of promoting innovation. Evidence from 65 articles focusing
on definitions of innovation and 32 articles on incentives
(definitions provided in Table 4) to promote innovation (7
articles had both definitions of innovation and incentives) for
a total of 90 articles are presented and their references are
provided in Tables S4 and S6 in Online Resource 1.

3.1 Definitions of Innovation

Innovation in health care is defined differently by different
countries and regulatory authorities. Several criteria are used

to define innovation using both health and non-health ele-
ments that incorporate clinical usefulness and the process
through which innovation arises. A total of 65 instances
from the USA, the UK, France, Germany, Japan, and “multi-
country” were identified that defined innovation, with the
most studies coming from the USA (33 articles), followed by
the UK (9 articles), France (8 articles), Germany (4 articles),
Japan (2 articles), and “multi-country” (9 articles). Any defi-
nition used by more than one country identified in an article
is defined as “multi-country”. On average, five to six articles
were published each year and of 65 articles, 38 (58%) were
published from 2010 to 2015 and 27 (42%) were published
from 2016 to 2020. Several articles referred to the US Food
and Drug Administration’s (FDA) definition of innovation
in the USA [21-29], the National Institute for Health and
Care Excellence’s (NICE) including Kennedy’s short study
for NICE in the UK [30-37] and the Amelioration du service
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Table 4 Definitions of dimensions of innovations and types of incentives

Definitions

Dimensions

Therapeutic benefit

Any positive benefit or effect obtained because of treatment for any disease or disorder whereby the results
are judged to be useful or favorable

Newness Commercial concepts (i.e., any newly marketed me-too product, new substances, new indications, new
formulations, and new treatment methods)

Cost Increases or decreases in costs of innovation and factors impacting the same

Novelty Technology concepts (i.e., any industrial innovation, such as use of biotechnology, or the introduction of
a new substance delivery system [patch, spray, etc.], selection of an isomer or a metabolite, any new
method, products with a new pharmacological mechanism of action that differs from that of other existing
marketed or investigational products for the same therapeutic indication)

Access Refers to ‘time to access’ for innovations and factors impacting the same

Unmet need Conditions for which there are no satisfactory methods of diagnosis, prevention, or treatment, or if they exist
the medicinal product concerned will be of major therapeutic advantage to those affected

Safety Prevention of errors and adverse effects to patients associated with health care

Auvailability of existing treatment Innovations that offer treatment of conditions with no existing effective, or at least no completely satisfac-

tory, interventions
Clinical evidence
Administration

Incentives
Rewards and premium

Exclusivities

Summaries of the best available evidence about what works and what does not work in health care

Simpler regimens that improve convenience and adherence, or convenience of use relative to the technolo-
gies available when it is introduced

Captures any financial benefits provided for innovation
Captures benefits provided around market access, and data or patent protection for an innovative product/

therapy, includes incentives provided specifically to innovations for rare diseases (including orphan drugs)
and includes incentives provided for innovations targeted towards pediatric populations

Priority/fast-track review

Captures benefits provided around accelerated regulatory approvals

medical rendu’s (ASMR, improvement of medical services
rendered) in France [38—42]. The most common factor con-
sidered while defining innovation was therapeutic benefit as
a measure of innovativeness across countries. The different
studies describing the different definitions of innovation are
summarized in Table S4 in Online Resource 1.

USA In the USA, an effective and safe treatment for a
disease is defined as an innovative treatment [43], and inno-
vation is defined in terms of new drugs that deliver substan-
tial health benefits to patients and are approved by the FDA
[41, 44]. Improvement or additional smaller health benefits
over existing therapies are defined as incremental innovation
[23, 26]. The FDA classifies new drugs according to the
novelty of their chemical substance (new molecular entities
or new active ingredients vs updates) and therapeutic poten-
tial, which determines the review speed (priority review for
drugs fulfilling a high medical need vs standard review) [26].
Based on the FDA’s new drug review type classification,
the innovation is further classified as radical, technological
breakthrough, market breakthrough, and incremental inno-
vation [23, 26]. Precision medicine in cancer treatment has
been recognized by the FDA as innovation [27]. Recently,
Smith et al. reported that transient conjugation technologies
developed to address unmet needs have been expected to be
known as an innovative approach [45].
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UK In the UK, “innovation in the area where there is
an unmet need that improves outcomes and ensures value
for money to the National Health Service (NHS) with bet-
ter access to effective medicines” is defined as innovation
[46]. According to NICE, innovation is defined as a treat-
ment that produces demonstrable and distinctive benefits of
a substantial nature that may not be adequately captured in
the quality-of-life measure used [31, 32]. Kennedy in his
short study for NICE [30, 33, 34], suggested that innovation
is something that is new, improves on existing interventions,
and offers something more in the way of a step change in
terms of outcomes for patients. According to Quinn et al,
from the policy perspective, England’s Cancer Drugs Fund
considers oncology products that offer substantial increases
in overall survival (OS), and the magnitude of the OS ben-
efit, as key elements in the definition of innovation [47].

France In France, a new drug is reimbursed after care-
fully reviewing its medical benefit and medical innovation.
The level of innovation a drug brings to the market is deter-
mined by the drug’s improvement of medical benefit or
ASMR compared to the current standard of care. The ASMR
assigns ratings from I to V, based on the level of improve-
ment; a drug with an ASMR level I, II or III is considered an
innovative drug [38, 39]. Tordatii et al. define innovation as
a new therapeutic option to treat a health problem for which
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J [ Identification of studies via other methods ]

Records included from:
Manual search (n=24)

[ Identification of studies via databases and registers
£ Records identified from databases: Records marked as ineligible by
= n=28,315 data mining algorithm
& n=24,086
=
QD
=
Records screened
(Tit/abs screening) Records excluded
n=4,229 n=3,520
- Records sought for retrieval: Records not retrieved
&= n=709 n=3
=
@
e
<9
[
U Records excluded based on
Records assessed for ?llglblllty SPIDER framework:
(Full-text screening): 1=529
n=706
Studies included in qualitative
synthesis:
n=201
=
=
= Records excluded on study target
E not of interest: (n=111)
A
Total records of included
studies: n=90

Abbreviation: SPIDER - sample, phenomenon of interest, design, evaluation, and research type

Fig. 1 Study selection Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram. Abbreviation: SPIDER-
sample, phenomenon of interest, design, evaluation, and research type
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there may already be an existing therapeutic arsenal that is
targeting a disease, a symptom, or a risk factor. Innovation
may lead to treatments that are easier to monitor, or doses
that are easier to adjust for physicians [48]. According to
Gongalves et al, new therapeutic molecules that have the
potential to radically transform the management and course
of cancer, a product that—through a radical change—brings
something new and that has the potential to constitute treat-
ment in a situation where it did not exist previously or to
improve clinically, can be defined as innovative. Also, an
old drug for which new therapeutic activity has just been
identified may be considered as innovative [49, 50].

Germany The German government considers innovative
medicines as new therapeutic entities with additional ben-
efits over existing treatments and that improve the quality of
life in addition to offering good value for money. Whether
innovative medicines have additional benefits is determined
through early benefit assessment under the law within the
statutory health care system (Arzneimittelmarktneuord-
nungsgesetz, AMNOG, English translation: "Pharmaceuti-
cals Market Reorganization Act") by the German Federal
Joint Committee (G-BA) [51]. Specialists groups classified
innovative drugs as leap innovations, where a drug repre-
sents a completely new type of active ingredient, or as step
innovations that can be a further development or improve-
ment of a known active ingredient [52].

Japan In Japan, the Japan Pharmaceutical Manufactur-
ers Association (JPMA) identifies any drugs discovered
based on research and development (R&D), and employing
advanced technologies that address patients’ needs and clini-
cal needs, as innovative drugs [53].

3.2 Dimensions of Innovation

Several definitions of innovation were identified in this
review, and similar definition terms were grouped and
mapped into ten different dimension categories, as shown in
Fig. 2 and Table 5. Among the different dimensions of inno-
vation, therapeutic benefit was the most frequently reported
dimension (46 articles), including 100% of studies from
Japan and the UK, followed by 89% from “multi-country”,
88% from France, 75% from Germany, and 52% from the
USA. Other commonly reported dimensions of innovation
were newness (32 articles), novelty (20 articles), cost (13
articles), and unmet need (12 articles). The least reported
dimension was access, with only one article from the UK
[46]. Administration is one of the least reported dimensions,
with only five articles, of which three were from France, one
was from the UK, and the other was “multi-country” [33,
40, 48, 49, 54]. Improvement in administration (formula-
tion) of drugs for cancer and development of new antiret-
roviral drugs with simpler dosing regimens was identified
from France [49, 55]. Country-wise assessments of included
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datasets about the definition and dimension of innovation
are shown in Table S4 in Online Resource 1. A summary of
the different dimensions and types of incentives identified
across the SLR evidence is presented in Table S5 in Online
Resource 1.

3.3 Types of Incentives for Innovation

A total of 32 articles were identified. Of these, 18 articles
from the USA, 11 from “multi-country”, and 1 each from
the UK, France, and Japan provided information on incen-
tives for innovation, and different countries provided differ-
ent incentives to encourage innovation, as shown in Table 6
and Table S6 in Online Resource 1. The different incentive
categories “rewards and premiums, exclusivities, and pri-
ority/fast-track reviews” and their definitions are listed in
Table 4 and the numbers by country are provided in Table 6.

Among the selected types of incentives, exclusivities
formed the most reported category of incentive (21 arti-
cles). Exclusivities are patents to protect original com-
pounds against generics, including incentives provided for
innovations targeted towards pediatric populations and rare
diseases (including orphan drugs). Among the 21 articles
about exclusivities, 11, 10 and 5 articles mention exclusivi-
ties related to rare diseases, pediatric populations, and bio-
logics, respectively. Rewards/premiums formed the second
most common form of incentive, which captures any finan-
cial benefit provided for innovation, such as R&D tax credit,
price premium, etc. (20 articles). Incentive for priority/fast-
track review was found to be the area of least focus within
our dataset (9 articles), as shown in Fig. 3. Only articles
from the USA included all types of incentives. As per our
findings, articles specific to one country showed that France
includes four types of incentives except priority/fast-track
review, and the UK and Japan include incentives associated
with reward/premiums, while Germany included no incen-
tives at all. However, 11 articles falling under the “multi-
country” category showed a mixture of incentives, with 5
of 11 articles including exclusivities related to European
Union (EU) law which apply to the UK, France and Ger-
many [56-60].

In the USA, several legislative programs (e.g., the Bayh-
Dole Act, the Hatch-Waxman Act, the Orphan Drug Act,
pediatric exclusivity protection, the FDA Modernization
Act, the Affordable Care Act) have been enacted to offer
incentives by providing mainly exclusivity to stimulate inno-
vation [56, 57, 61-64]. The Hatch-Waxman Act (the Drug
Price Competition and Patent Term Restoration Act in the
USA) promotes filing for generic drugs with an abbreviated
application. However, the Act provides each new approved
drug 5 years of regulatory protection, that is “data exclusiv-
ity”, for new chemical entities and 3 years for new indication
and dose-to-drug innovators as a trade-off [58]. Similar to
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1 [ - —_—
Therapeutic Newness Novelty Cost Unmet need Safety ~ Administration Availability of  Clinical Access
benefit (n=32) (n=20) (n=13) (n=12) (n=9) (n=5) existing evidence (n=1)
(n=46) treatment (n=3)
(n=3)
Dimensions

71
49
31
20 18
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8

Note: Percentages are calculated as the proportion of articles that contributed to each dimension

5

5

Fig.2 Dimensions of innovation, number of occurrences for identified definitions. Percentages are calculated as the proportion of articles that

contributed to each dimension

Table5 Summary of

c . X . USA UK France Germany Japan Multi-country  Total

dimensions of innovation by

country Therapeutic benefit 17 (52%) 9 (100%) 7 (88%) 3(75%) 2 (100%) 8 (89%) 46 (71%)
Newness 15(@45%) 556%) 6(75%) 3(75%) 0(0%) 3 (33%) 32 (49%)
Novelty 10 30%) 3(33%) 1(13%) 3(75%) 0(0%) 2 (22%) 20 (30%)
Cost 4(12%)  2(22%) 1(13%) 1(25%) 1 (50%) 4 (44%) 13 (20%)
Unmet need 2 (6%) 5 (56%) 1(13%) 0(0%) 1(50%) 3 (33%) 12 (18%)
Safety 4(12%) 1(11%) 1(13%) 125%) 1(50%) 1(11%) 9 (14%)
Administration 0 (0%) 1(11%) 338%) 0(0%) 0 (0%) 1(11%) 5 (8%)
Availability of 2 (6%) 111%) 00%) 0(0%) 0 (0%) 0 (0%) 3(5%)

existing treatment

Clinical evidence 1 (3%) 0 (0%) 1(13%) 0 (0%) 0 (0%) 1 (11%) 3(5%)
Access 0 (0%) 1(11%) 00%) 0(0%) 0 (0%) 0 (0%) 1 (2%)
Total unique 33 9 8 4 2 9 65

Percentages for each dimension were calculated based on the total number of unique articles for each coun-

try

this, the Biologics Price Competition and Innovation Act
included in the Affordable Care Act allows abbreviated
approval of “follow on” biologics while the Act provides 12
years of data exclusivity for new biologics [62]. The Orphan
Drug Act provides 7 years of market exclusivity and 50%
of a R&D tax credit. The pediatric exclusivity protection
provides 6 additional months of market exclusivity if pedi-
atric studies are requested and completed [24, 56, 58, 59,
61, 62, 65, 66]. Alexander et al. pointed out that apart from
incentivizing new drugs/biologics, providing exclusivity for
common disease drugs with unequivocal therapeutic break-
throughs could also stimulate the development of innovative
therapies with substantial public health benefits [67]. The
reward premium includes Medicare part D coverage, pre-
scription drug insurance coverage in the USA, which was
expanded to cover all drugs in 6 protected classes such as

oncology drugs that fueled pharmaceutical innovation, and
tax credit for R&D [41, 44, 58, 61, 65, 66, 68].
In the EU, including the UK, France, and Germany, the

patent term can be extended through supplementary pro-
tection certificates up to a maximum of 5 years with a six-
month extension for pediatric investigational plans [58]. The
EU provides for a data exclusivity period of 8 years and 2
extra years for market exclusivity, and also provides 1-year
potential extension of market exclusivity [56—60]. Orphan
drug manufacturers in the EU stand to benefit from 10 years
of orphan drug exclusivity that may extend up to 12 years
(instead of 10.5 years) if pediatric trial data are included
[58].

In France, the price setting and determining the reim-
bursement rate of drugs are the SMR and ASMR ratings
that assess the medical benefit and the innovation rate of
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Table 6 Summary of types of

. . USA UK France  Germany Japan Multi-country Total
incentives by country
Exclusivities 11 (61%) 0 (0%) 1(100%) 0(0%) 0(0%) 9 (82%) 21 (66%)
Rewards/Premiums 12 (67%) 1(100%) 1 (100%) 0 (0%) 1 (100%) 5 (45%) 20 (63%)
Priority/fast-track review 6 (33%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 3127%) 9 (28%)
Total unique 18 1 1 0 1 11 32

Percentages for each incentive were calculated based on the total number of unique articles for each coun-

try

the drug. For innovative drugs with ASMR IV and I to III
ratings, the price level will be maintained for 5 years and
will not be lower than the price level in the 4 main countries:
Germany, Italy, Spain, and the UK. Drugs with an ASMR
rating from I to III and which are granted an extension of
indication, and pediatric medicines based on a pediatric
investigation plan, benefit from an extension of 1 year [69].

In the UK, according to Hughes, the nature of value-
based pricing (VBP) will reward clinically useful innovative
drugs at the highest prices they may command [70].

In Japan, there is a price premium system by MHLW to
incentivize innovation and the Orphan Drug/Medical Device
Designation System, which provides tax credit on research
expenses, extended market exclusivity of 10 years, and a
priority review [68].

Country-wise assessments of included datasets show how
different countries aim to promote innovation by providing
regional incentives of varying degrees (captured as part of
this review), as shown in Table S6 in Online Resource 1.

3.4 Therapeutic Area Focus

The SLR also identified aspects of innovation that were spe-
cific to certain therapy areas presented in Table 7. The most
commonly reported therapy area was oncology (9 articles),
including 3 studies from the USA [27, 41, 44] 2 articles from
France [49, 71], and 4 “multi-country” articles [32, 47, 72,
73]. New and innovative drugs that offer substantial health
benefits over existing treatments by significant increase or
improvement in overall survival (OS) or progression free
survival (PFS) are some of the frequently reported defini-
tions of innovation in cancer [41, 44, 47]. Innovation related
to therapeutic benefit or clinical benefit, and precision medi-
cine or personalized medicine, is among the main drivers in
the area of oncology [27, 32].

In terms of incentives specific to therapy areas, Ben-
nette et al. reported that Medicare Part D coverage provides
strong incentives for pharmaceutical manufacturers resulting
in the increase of investments to develop new oral chemo-
therapy agents and targeting diseases of the elderly in the
USA [41, 44]. However, these do not show the incremen-
tal clinical benefits over existing therapies. Bennette et al.
concluded that innovators have the incentive to bring to
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market innovations with smaller health benefits, because the
coverage is not linked to clinical benefit and has no price
constraints, and no checks to eliminate the drug from the
formulary [41, 44].

Ardal et al. reported the evaluation of four potential
financing models (diagnosis-related group carve-out, stew-
ardship taxes, transferable exclusivity voucher, and a Euro-
pean-based “pay or play” model) as pull incentives to ensure
access and utilization of new antibiotics that meet unmet
public health needs from a European perspective. The defi-
nitions of each financial model are provided in Table S6 in
Online Resource 1. They conclude that a transferable exclu-
sivity voucher is the only financing mechanism that could
finance antibiotic innovation on its own, although it has an
extremely high cost and with little guarantee of access, and
for the remaining three financing models, it should be con-
sidered in combination [74, 75].

In the USA, the EU, and Japan, the orphan drug designa-
tion provides incentives to innovate in the rare diseases area.
The details are described in Sect. 3.3 Types of Incentives
for Innovation.

3.5 Additional Evidence from Secondary Desk
Search Literature

A secondary desk literature search was conducted for docu-
ments in English, Japanese, French, and German (Table S7
in Online Resource 1). In English, a total of 23 documents
were identified by manual website search of which 15 docu-
ments from 7 agencies/governmental organizations aligned
with the review objectives were included. Of the 23 docu-
ments, § documents were excluded for nonrelevance. For
French and German documents, no relevant information was
found during manual searches from the Institute for Qual-
ity and Efficiency in Healthcare (IQWiG) and the Haute
Autorité de santé (HAS). Information from the Interna-
tional Health Economics Association (iHEA) did not meet
the timeline criteria for the search (2010-2020) and was
not included. For Japan, 59 documents were identified in
Japanese language from agencies such as Institute for Health
Economics and Policy (IHEP), the Ministry of Health,
Labour and Welfare (MHLW), and the CiNii database. Of
these, 9 duplicates and 36 nonrelevant documents were
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Fig.3 Types of incentives 80
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removed. A total of 14 documents were included for data
extraction. Refer to Table S7 in Online Resource 1 for more
details on the secondary desk search literature evidence.

The English literature search retrieved definitions and
descriptions associated with innovation, new products and/
or technologies, the process of innovation, and the level of
innovativeness. Data were retrieved from countries of inter-
est in the form of local opinions, as well as from interna-
tional organizations such as the World Health Organization
(WHO) and Health Technology Assessment International
(HTAI).

In the context of this review, innovation was defined by
the WHO and the European Network for Health Technol-
ogy Assessment (EUnetHTA) specifically as “service inno-
vation,” “transformative innovation,” “major innovation,”
and “health innovation” [76—78]. These definitions, in a
broad sense, focus on the way an innovation improves health
outcomes for patients. Of note, HAS and HTAIi consider
products as innovative when there is an improvement over
existing products/treatments leading to enhanced clinical
benefits for patients [79, 80]. The Agency for Healthcare
Research and Quality (AHRQ), NICE, HTAi, NHS, and

ELINT3

Table 7 Summary of therapy areas targeted for innovation in each country

Therapy area/disease Number of publications Definition Incentive Country
Cancer 9 1[4, 5, 10, 45, 50, 57, 62, Therapeutic benefit (8), Rewards/Premiums (2) USA (3), France
63, 65] Newness (5), Unmet need (2), Multi-country
(2), Safety (2), Clinical “)
evidence (2), Cost (4),
Novelty (2), Administra-
tion (1)
Multiple diseases 3[11,69,77] Therapeutic benefit (1), Rewards/Premiums (1), USA (3)
Unmet need (1) Exclusivities (1), Priority/
Fast-track review (1)
Rheumatoid arthritis 1 [55] Therapeutic benefit (1), Japan (1)
Safety (1)
Bacterial infections 2 [81, 82] - Exclusivities (1), Rewards/  Multi-country (2)
Premiums (2)
Cardiovascular disease 1[27] Novelty (1) - USA (1)
Fibrosis 1 [54] Therapeutic benefit (1), - Germany (1)
Novelty (1)
Hypercholesterolemia 1[68] Rewards/Premiums (1) USA (1)
Irritable bowel syndrome 1[17] Therapeutic benefit (1), - USA (1)
(IBS) Safety (1)
Melanoma 1 [48] Therapeutic benefit (1) - France (1)
Mental illness 2 [26, 49] Therapeutic benefit (1), NA  — USA (1), France (1)
Substance use disorders 1[72] - Exclusivities (1), Rewards/  USA (1)

Premiums (1)

The parenthesis under definition, incentive and country denotes the number of studies each entity is represented
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WHO consider a technology to be innovative when it is new
and makes a substantial impact by showing a step change in
terms of outcomes for patients [79, 81, 82] and processes in
health care delivery [77, 81, 83, 84].

In terms of defining “new” and “emerging” technologies,
HTAI defines “a health technology that is in the launch, early
post-marketing or early diffusion stages” as “new” and “a
health technology that has not yet been adopted within the
health care system. Pharmaceuticals that are in Phase II or
III clinical trials, or in the pre-launch stage; and medical
devices that are in the pre-marketing stage” as “emerging”
[79, 83, 85]. The EUnetHTA definition focused on the large
impact that innovation has on patient health, public health,
or health care systems, and those that transform the way care
is provided. The EUnetHTA suggests that a precise defini-
tion of emerging technologies is not provided under the EU
proposal and that a common definition of “innovative health
technology” is currently lacking [76].

The WHO'’s definition focused on innovative aspects that
cover administrative efficiency, cost effectiveness, improved
health policies, systems, products, and technologies [77]. In
addition, the AHRQ covered the aspect of cost-effectiveness
of care. In contrast, the iHEA defined major innovation as
first agents with a particular clinical action or pharmaco-
logical action, or as the first with the same clinical effect as
existing agents but with a different mechanism of pharma-
cological action.

In Japan, innovative drugs are evaluated as price premi-
ums and the MHLW pointed out the need for developing
innovative drugs within Japan, identifying how to appropri-
ately evaluate them, and implementing methods to promote
practical applications of these innovative drugs [§6—89]. For
a thorough review, related articles from the CiNii database
were also included [90, 91]. The findings suggest govern-
mental institutional reforms, policies, and long-term strate-
gies focusing on measures such as basic research, clinical
trials, approval processes, strengthening international com-
petitiveness, and the pricing system [90-96]. Japan has a
unique pricing system set by the MHLW that is different
from the USA and Europe. If one or more of the following
factors are present, one or more premiums may be added to
the proposed list price: innovativeness/usefulness premiums,
marketability premiums (in terms of orphan drugs) (5-20%),
pediatric indication premiums (products explicitly include
those for children) (5-20%). The criteria for the innovation
premiums (70-120%) are granted if all the following criteria
are met: (i) new and clinically relevant mechanism of action,
(ii) higher efficacy or safety, and (iii) improvement of treat-
ment. If two of three criteria are met, usefulness premium
I is granted (35-60%), and if one of four criteria (i, ii, iii
plus iv: medically useful improvement of formulation) is
met, usefulness premium II is granted (5-30%). The pricing
system includes a premium rule for promoting the creation
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of new drugs and the elimination of off-label drugs, which
maintains the initial price until the patent expires for drugs
[67, 87,92, 97]. Sakigake (meaning a pioneer or forerunner
in Japanese) designation premiums are products designated
as subject to the priority review system and, in addition,
price premium (10-20%) [87].

4 Discussion
4.1 Systematic Literature Review (SLR) Findings

Our findings highlight the lack of a unified definition of
innovation across countries and variation in the types of
incentives associated with innovation. However, there was
a common pattern observed across the reviewed countries
regarding the definition of innovation, in terms of either
innovative medical products or processes. Some definitions
occurred more than once; in particular, the FDA classifica-
tion in the USA and the approach used by NICE or Kenne-
dy’s short study for NICE in England, and ASMR in France
were mentioned in several publications. The most common
factor considered while defining innovation was therapeutic
benefit as a measure of innovativeness, followed by newness
and novelty aspects of medical innovations. France and the
USA are the only countries to cover precision medicine as
one of the aspects for innovation. Not one of the selected
countries covered all the dimensions considered in this
review.

In this review, incentives around exclusivities were
the most frequent, followed by rewards and premiums for
innovation.

There is little agreement on what characteristics of new
medicines, other than therapeutic benefit, constitute reward-
able innovation. Although exclusivity is recognized as a
powerful incentive for innovation, a few authors expressed
concerns that exclusivity does not relate to therapeutic ben-
efit and leads to the development of so called “me-too drugs”
with smaller health benefits over existing therapies rather
than breakthrough products due to higher investment risk
and comparatively lower incentives for these products [24,
59, 98].

4.2 Similarities to and Differences from Previous
Studies

We noticed several similarities with previous studies, such
as dimensions of definitions, methodology of data extrac-
tion, and algorithms for assessing innovation. Measurement
of therapeutic benefit, including survival, improvement in
health outcomes, efficacy, improvement in patients’ lives,
and increased life expectancy and quality of life, saw similar
trends to those reported in the past [25, 43, 99-101]. This
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SLR shows the basis of the assessment on innovativeness
of an innovation, how processes and products are defined
as innovative, and additionally identifies gene therapy as an
innovative therapy [73].

Our SLR captured the factors impacting the cost and
price of an innovation and the relationship between cost
and access; of note, this relationship was not explored in
previous studies. The uniqueness of this SLR also lies in the
fact that it is the only SLR to focus on the different types of
incentives for innovation across the geographies of interest.

Our SLR extended the study period to 2020 from the
review by de Sola-Morales et al [13]. Based on our data, we
found that costs as a dimension occurred more frequently,
especially in recent years, with 13 articles defining cost as a
dimension of innovation in this SLR, when compared to only
2 articles in the paper by de Sola-Morales and colleagues.
In the previous review, cost meant only “acceptable cost”;
however, in recent papers, the cost meant “expensive” and
“value for money” in addition to "acceptable cost", which
are described as innovative medicines and are often expen-
sive and have higher treatment costs, or innovative medi-
cines that improve outcomes and represent value for money.
The trends for incentives during the first half of the period
(2010-2015), which is a subject in the previous review,
showed that exclusivities (n = 15, 71%) and priority/fast-
track review (n = 6, 67%) were high. During the latter half
of the period (2016-2020), rewards/premiums have slightly
increased and they included insurance coverage/reimburse-
ment, tax credit or financing model suggestions. This trend
indicates recent awareness of the interest in price and the
increasing emphasis on costs due to expensive drugs, as seen
in this SLR. Besides cost, unmet needs have also increased
health care expenditures recently probably due to the focus
on pharmaceutical development for rare disease conditions.

Of note, countries such as Italy and Sweden that were
included in the review by de Sola-Morales et al, were not
among the five countries investigated in this SLR.

4.3 Trends by Country

This SLR investigated ways in which different countries
defined innovation. Data showed that different countries had
different criteria for defining innovation, and there was no
consensus on a single definition for innovation among the
target countries (USA, UK, France, Germany, and Japan);
this is consistent with findings from the previous SLR by de
Sola-Morales and colleagues. However, there were common
definitions of innovation considered by most of the coun-
tries, such as new molecular entities (NMEs) and drugs with
added benefits over existing treatments. From our reviewed
articles, we found that innovation is defined by the regula-
tory agency, the FDA, in the USA, and by the HTA bod-
ies in the UK and France. We assume that this is because

there is no official HTA body in the USA, while HTA bodies
assessed the values of drugs, such as additional therapeutic
benefits and cost-effectiveness, in the UK and France.

While therapeutic benefit was the major consideration,
literature from the UK and the USA suggests a more holis-
tic approach to evaluation, wherein the value provided to
patients and health systems is accounted for. The US FDA
defines innovation by classifying a drug as an NME or an
update and its therapeutic potential. Based on this, the FDA
determines the review speed: drugs fulfilling a high medical
need receive priority review. According to NICE, innovation
in the UK is defined as something that offers a step change
in terms of patient outcomes. The HAS defines innovation
in France as any product claimed by its manufacturer to offer
moderate to major improvement in clinical benefit compared
to existing treatments. From the perspective of evaluating
innovation, France has the standard ASMR framework on
therapeutic benefit and Germany evaluates additional benefit
through early benefit assessment under AMNOG, while the
UK has a standard approach to calculating costs and benefits
in the form of quality-adjusted life-years.

Incentivizing new treatments has been considered benefi-
cial to stimulate innovation across countries. A key challenge
to innovation is a misalignment of investments, rewards,
and therapeutic outcomes. Among the selected countries
included in this review, incentives around exclusivities are
highest, followed by rewards and premiums for innovation.
There were very few articles covering the incentive of prior-
ity/fast-track review. In the USA and the EU, similar patent
protection and data exclusivity rights exist against generic
entries for small molecules and biological drugs to stimulate
innovation by rewarding inventors with temporary monop-
olies over their innovations in order to recoup their R&D
expenditures. The market exclusivity rights are also granted
for orphan drugs and pediatric indications to stimulate their
R&D. In the UK, the data exclusivity and market protection
periods have been transposed into UK law by the Human
Medicines Regulation 2012 (SI 2012/1916) after Brexit.
Insurance coverage such as Medicare Part D, tax credits for
R&D, and financing models are a few rewards that encour-
age innovation in the USA. The pricing premium is seen
only in Japan. Literature from the UK describes value-based
pricing [31, 46, 70, 102] which is considered as a reward
for clinically useful innovative drugs. In this approach the
reimbursement or pricing depends on the therapeutic value
of the product established in relation to cost-effectiveness
analysis (CEA) and is expected to ensure sustainable financ-
ing of innovative therapies. However, Drummond and Towse
pointed out that value-based pricing might be inappropriate
in the pricing of treatments for some cases such as ultra-rare
diseases and gene therapy [103]. Moreno and Ray reported
that the role of CEA in incentivizing innovation is contro-
versial because it may underestimate the value of innovation
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[94]. Kyle et al. reported that in France, although ASMR
assesses the innovation level of drugs, there is no strong rela-
tionship between the pricing and ASMR rating [59]. These
reports suggest that innovation is not properly rewarded by
pricing in Europe. Only the USA has a transferable priority
review voucher to stimulate R&D for pediatric indications
and neglected diseases that are common in tropical coun-
tries for which a relative lack of treatments are available.
The USA had more studies reporting incentives compared
to other countries and included all types of incentives, while
no incentives were reported in Germany.

4.4 Strengths and Limitations

In traditional SLRs, titles and abstracts of published lit-
erature are screened using keyword searches and the
retrieved documents are manually reviewed for relevant
literature. Whereas, text mining is an artificial intelligence
technology, such as that developed by Linguamatics, that
uses natural language processing (NLP) to examine large
collections of documents to extract facts, relationships,
and assertions that would otherwise remain buried in the
large body of text. Of note, NLP converts the extracted key
information from text into quantitative, actionable insights
[104—-108]. The advantage of NLP is that it can analyze
practically unlimited amounts of text-based data without
fatigue, in a consistent, unbiased manner. Our SLR con-
ducted a comprehensive search using NLP as an initial
step in order to review many articles and provide exhaus-
tive evidence, which comprised 90 studies—including
conference abstracts from 2010 to 2020. The advantage
of screening citations using NLP is that it yields high sen-
sitivity and good specificity; however, the limitation is that
it is not 100% reliable. A key strength of our review was
that literature was screened not only in English but also in
local languages since a considerable amount of publicly
available information for France, Germany, and Japan are
only available in local languages. However, this review
targeted only five high-income countries (USA, UK,
France, Germany, and Japan), and therefore the results
cannot be applied to other countries such as China, India,
or other developing countries. In this SLR, an analysis of
the common features of incentive structures could not be
performed due to the high variability seen between the
countries. In addition, for the secondary desk search, only
articles found on the internet were included in the review,
which may have excluded regulatory materials that are
not available on the internet; thus, a more comprehensive
review would be needed in the future. All the regulatory
and HTA organizations’ websites were searched and useful
information was retrieved, but some organizations such as
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EMA were underrepresented in this SLR as no relevant
information was retrieved.

4.5 Future Consideration

Further research is needed to generate evidence that will
lead to a unified dimension to define innovation and provide
appropriate incentives for innovation. This will stimulate
R&D, speed access to newer technologies, and increase the
dynamic efficiency of society in terms of medicine, health,
and the economy. To ensure that, it is necessary to promote
innovation globally, and it will be crucial to collaborate
internationally on harmonizing definitions of innovation
and assessment criteria across countries. Medicinal prod-
uct development or Clinical development of drugs is led
by the global companies; hence, it would be a good idea if
these companies or the industry associations also led the
discussion on harmonizing the definition of innovation.
International non-profit organizations would also be key
stakeholders for the discussion. There are many examples
of how sharing knowledge and resources across countries
has helped everyone involved, as seen during the ongoing
coronavirus disease 2019 (COVID-19) pandemic. Such
cross-country collaborations would provide a platform for
all health care leaders to focus on common goals for innova-
tion. To promote innovation, the following items need to be
discussed globally: 1) which incentives are actually effec-
tive in promoting the discovery and development of innova-
tive medicines, 2) how to finance incentives for promoting
innovation and how to allocate limited financial resources to
innovative drugs considering affordability; 3) how to assess
innovation against future risks such as emerging infectious
diseases and antimicrobial resistance, including international
collaboration; and 4) how to incorporate patients’ opinions.
In summary, it is important to harmonize definitions of inno-
vation and assessment criteria across countries to maximize
the benefits of everyone involved from innovation to this
end, and thus there is a need for more research in this area.

5 Conclusion

This SLR summarizes a few key aspects regarding definitions
of innovation and the types of incentives promoted in key
countries. In summary, there is a growing interest in innovative
drugs and technologies, improving efficiency of health care.
To promote innovation globally, international collaboration on
defining innovation may be needed. Our review found common
definitions of innovation considered by most countries, such as
NMEs and drugs with added benefits over existing treatments,
and that the USA, the UK, and France had their own defini-
tions of innovation. In the USA, the EU, and Japan, the exclu-
sivity rights for new medicines are provided as the incentives
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for innovation to recoup R&D expenditures. However, these
exclusivities are not always related to the additional benefits.
An explicit definition of innovation across countries will help
to develop and implement policy frameworks for evaluating
and promoting innovation. The results of this review will help
promote broader discussion among different stakeholders and
decision makers to identify gaps in policies and to develop
sustainable strategies to promote holistic innovation.
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