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Inno-HTA: Adding value to comprehensive early assessment of
health care innovations from a public and private perspective

New pharmaceuticals, medical devices, and interventional procedures provide a promise
to patients and consumers of improved health care, and there is a pressure on regulatory
agencies to get them out to patients as soon as possible, but secure their safety and
efficacy. The industry developing these health care innovations need to anticipate
requirements for later evidence-based assessment already in an early stage, and internally
assess the likely performance of the new technology during all stages of development and
testing. Early health technology assessment is therefore an essential support to both

decision-making in the public and the private domain.

The EU-funded project HTA-Methodology for Innovative Healthcare Technologies

(Inno-HTA) (www.inno-hta.eu) set out to identify potential gaps between the development

of new technologies and their application. This was done by applying an innovation
systems approach to early assessment, by scrutinizing existing approaches to early
assessment, and by means of soliciting the various stakeholders involved.

This information leaflet contains the main outcome of this project: a list of indicators
(criteria) for early assessment of emerging health technologies from both a public and
private perspective. The project did not include application of the indicators in particular
decision scenarios. Thus, it does not provide explications about how the indicators or
subsets of the checklist could be used by single stakeholder groups to support specific
decisions. For this reason, this list is considered by the InnoHTA consortium as work in
progress, and the main recommendation is therefore to further operationalize and test the

list by applying it in practice.

On a general level, however, these indicators provide guidance on how to make better
assessments. The indicators can be used as a checklist for issues that should be
addressed by the stakeholders to estimate if and how innovations should be guided into
application. We hope that different stakeholders working with emerging health care
technologies (e.g. regulators, payers, providers, HTA researchers, patients/consumers,

industry) will use the list as a checkilist.


http://www.inno-hta.eu
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Checklist of indicators
for the assessment of healthcare innovations

The following indicators for the assessment of healthcare innovations were selected from
the areas of HTA and innovation research by means of theoretical analyses, case studies,
expert workshops and an online survey. The requirements for information of different
stakeholder groups vary. Depending on the specific decision situation, these indicators
could be useful to make better assessments.

The examples for the measurement of the indicators are only for illustration and may be
adopted according to the particular perspective of the assessment and availability of data.

No. I ndicator Example for measurement
Patient-related outcomes
1. effectson mortality caused by target disease RR, OR, rates; mortality /
morbidity avoided (RR, OR,
Rates)
2. effects on morbidity caused by target disease
3. effectson general health-related quality of life utilities; HRQoL
4. effects on disease-specific quality of life utilities; changesin QoL
5. effectson life expectancy years
6. effectson progression of disease from start/outbreak to valuation formulas (survival
recovery or death function)
7. rateof severetreatment failure %

Broader health impacts

8. improvement in carefor patientsfor which no adequate n of patients
treatment existed

9. effectson compliance: share of patients adhering %
to recommended use

10. degree of achieved control of the disease through leve (percentage of patients
technology with controlled symptoms)

11. pharmacodynamic or pharmacokinetic improvement rating (little/strong)
of existing therapeutic principle

continued...



No.

12.

13.
14.
15.
16.
17.

18.

19.
20.
21.
22.
23.

24.
25.

26.
27.

28.

29.
30.

31

Indicator
Safety
frequency of severe adver se effects

toxicity of new technology e.g. in cell or animal studies
praobability of dosageerrors

risk-benefit-ratio

fear of adverse effects

risks associated with producing or applying the new
technology

Economic evaluation
— Costs

costs of technol ogy (including all relevant indirect
cost aspects)

— Health economic evaluation
incremental cost-utility ratio
incremental cost-effectivenessratio
cost-benefit difference
estimations of cost effectiveness
affordability of technology

consumers willingnessto pay

technology’simpact on the budget of the
third-party payers

— Economic evaluation — Producer perspective
rate of return on investment with new technol ogy
potential of the market to reward the costs of R& D

duration of timein which thetechnology will be
effective (e.g. until resistance occurs)

R& D investments necessary for new technology
seed or venture capital available for R& D
— Economic evaluation — Society perspective

jobscreated through R& D, production and application
of thetechnol ogy

Example for measur ement

events/subj ect-month; % of
adverse reactions; number of
cases

rating (low/high)

%

rating (positive/negative)
rating (low/high)

n and rating (low/high)

Euro per unit;
Euro per year per patient

Euro/QALY
Euro/effectiveness unit; rating
Euro per treated person
modelling; expert estimates

% of patients in need who
would buy product or get
rei mbursement

Euro
Euro

rate

rating (low/high); profit on
R&D investments /total R&D
investments

years

Euro
Euro

n and qudification; relativeto n
of jobless

continued...



No.

32.

33.

34.

35.

36.
37.

38.

39.
40.

41.

42.
43.

45,

46.
47.

48.

I ndicator
Societal aspects
acceptance of technology

institutional support for trandation, clinical research
and HTA

eco-efficiency of the new technology
Ethical aspects

factorsimpeding equal access to technol ogy
(e.g.: gender, age, geographical location)

generation of sensitive personal data during application

challenge of rdigious, moral or cultural convictions
or beliefs

animals necessary for R& D or production
L egal aspects
compliance with requirements of regulatory bodies

efforts and time necessary for compliance with
regulatory requirements

Health problem and current use of technology
burden of target disease (incl. economic)

current state of the art of care for thetarget disease
current use of the new technology

Organisational aspects

effects of new technology on therapeutic process

effects of technology use on patient satisfaction

convenience/ease of use

costs for introduction (replacement of sandard
with new technol ogy)

effects of technology use on job satisfaction
of healthcare professionals

Example for measurement

rating; qualitative (e.g.
problems encountered;
preferences of stakeholders) or
guantitative (e. g. proportion of
patients complying)

nof clinical trials; budget of
public research funding

metric or rating

gualitative information;
size of affected populations

gualitative information
gualitative information

n and spedi es

yes/no; rating (low/high)
rating (low/high)

prevalence; inci dence;
mortality;

QALY SDALY g/potential years
of lifelost/Euro lost due to
target disease

gualitative information
gualitative information

% of cases in which test result
isjudged , helpful” in planning
therapy; % of time or money
saved dueto new intervention

guestionnaire and qualitative
data

rating
Euro

gualitative information



No.

49,
50.

51.

52.
53.

54.

55.
56.

57.
58.

59.
60.

61.

62.

I ndicator
Knowledge/education
familiarity with new technology

information/training needs of healthcar e professionals

for correct treatment
information/training needs of patients

— Innovativeness
relevance of differencesto already marketed product
alter native technology currently in development

— Status of development
marketing authorisation status of technology

new technology isin clinical testing

new technology is available for clinical application
or in use

new technology is available on prescription
reimbur sement status of technol ogy

sales of new technology

good evidence on costs, benefits, cost-effectiveness
etc. available

intellectual property (patents, licences) or products
to be used/sold/transferred

Research activities

funding of R& D available from public or
other non-profit source

Example for measurement

rating (low/high)

rating of quality and quantity
(low/high)

rating of quality and quantity
(low/high)

rating
n and stage of devel opment

granted yes/no;
gualitative information

yes/no
yes/no

yes/no

granted yes/no;
gualitative information

Euro; n of doses sold
yes/no

n of collaborations; n of patents

granted/sol d/bought, n of
licenses sol d/bought

Euro



Approach of the project

The approach for the development of the list of indicators for assessment of emerging technologies

for the healthcare sector included the following steps:

1. Adoption of the innovation system approach to the healthcare system (Work Package 1)

2. Overview of approaches to the evaluation of healthcare innovations within "established" HTA
(including "horizon-scanning" HTA reports and "early HTAs" — WP2)

3. Elaboration of a first set of indicators and validation of the indicators in technology-specific
case studies (WP3)

4. Development of a broad consensus on assessment criteria and indicators for emerging
healthcare technologies (WP4)

5. Refinement of the assessment criteria and respective indicators and dissemination to the HTA
and healthcare innovation community (WP5)

The most important steps and results are described in the following sections.



Healthcare innovation system (WP1)

The healthcare innovation system was analysed.

An innovation is understood in our project as a new technology or product
(pharmaceutical, "advanced therapy", diagnostic test, or medical device), but
not service, process or structure. “New” means that the application (indication)
is already determined as use for human health, i.e. when human studies have
started. Technologies should be predominantly in clinical trials phases | or II,
but without a clear end.

The most important actor groups which should be covered by indicators are

health policy

research policy

economics policy

labour policy

environmental policy

regulatory agency

health insurance

public, media

patients (and insurees, citizens)
healthcare professionals, providers
developer/producer (industry)
researchers, academic (incl. applied research, HTA)

Some healthcare innovation indicators may be relevant for more than one group or even for all
groups together. Differentiations within some of the actor groups might still be necessary for certain
purposes, e.g. separate public from private health insurance.



HTA methods for emerging healthcare technologies (WP2)

To make best use of the internationally available knowledge base in HTA methodology for
healthcare innovations Working Package 2 aimed at:

1. Compiling and assessing relevant assessment schemes including international, EU as well as
nationally funded and private initiatives.

2. Integration of all actually EU-funded and most important Member States' projects into the
research process.

3. To elaborate an overview of the methods actually used in HTAs for emerging healthcare
technologies including their respective scope, strengths and weaknesses and to identify
experts for methodological questions to be included the further steps of the project.

In order to achieve these objectives, the work was divided into four subtasks:

Inventory of existing projects on HTA methods for emerging technologies and
List of experts in the field of HTA methods

Objective: For health technology assessment it is a major challenge how to support evidence-
based decision-making on the grounds of the limited information available during early stages of
technology development. Furthermore innovative technologies are often “moving targets” meaning
that they undergo changes during the early phases of application. These problems led to
development and institutionalisation of units that specifically deal with the challenges of
assessment of new and emerging technologies and it is still subject of multiple research activities.

Methods: Websites of HTA organisations as well as the scientific literature were searched in order
to establish an inventory of HTA projects assessing new and emerging technologies. The targeted
search for experts in the field set out from well known HTA networks, institutions and cooperative
projects as well as from methodological publications on the assessment of new and emerging
technologies from the scientific literature.

Results: Among the institutions the EuroScan Network with its member organisations of Horizon
Scanning Units is most prominent. But there are also private non-for-profit and for-profit institutions
offering assessments of new and emerging technologies. Two examples from the United States
include the ECRI institute and Hayes Inc.. Among the research projects, Working Group 7 of the
ongoing EUNetHTA project and the MATCH project specifically address HTA of innovative
technologies. Furthermore there are a number of single research projects dealing with specific
aspects of new and emerging technologies. These concern participatory methods of HTA,
probabilistic analyses and Ethical, Legal, Social Implications.

Conclusions: Identified experts as well as the projects EUROScan, EUNetHTA (WP7) and
MATCH were contacted and invited to join the Board of Advisors for the Inno-HTA project.
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Overview of methods that are currently used to assess emerging technologies

Objective: For health technology assessment it is a major challenge of how to support evidence-
based decision-making on the grounds of the limited and inaccurate information available during
early stages of technology development. This led to development of a number of strategies and
methodologies to deal with this particular problem. Purpose of the overview over HTA methods
was to identify indicators used in Health Technology Assessment to characterize technologies
properties in the domains of safety, efficacy / effectiveness, ethical, social, organisational and legal
impact. Economic evaluation is dealt with in another work package of this project.

Methods: The search for methodological literature used two different approaches: The “expert
approach” set out from well known HTA networks, institutions and cooperative projects to identify
further institutions, projects and working groups which are explicitly engaged in the assessment of
new and emerging technologies. The literature approach set out to retrieve methodological
publications on the assessment of new and emerging technologies from the scientific literature.

Results: The following table gives an account of Aims, HTA-Elements and Methods found in
Health Technology Assessments of new and emerging technologies.

Aims HTA-Element Methods
Finding ,emerging" L~Scanning” Literature searches
technologies Expert consultations

Searching: research programs, press
releases, gathering input from
stakeholders

Identifying technologies with JFiltering / Criteria based approaches upon
high probability of relevant Prioritising* information from: clinical literature,
impact epidemiology, bench research, preclinical

and clinical research results, cost
compilations, health system analysis,
stakeholders preferences

consensus methods, quantitative methods

Estimation of probable impact | ,Early Assessment* LStraightforward” HTA
“Component approach”
“Modelling, Prediction rules”

“Casuistry”
Generating Evidence ~Monitoring* Clinical Trials
ELSI-Information Registries

Postmarketing Surveillance
Interactive / participatory assessments

Integrating social shaping “New HTA” Constructive HTA
perspective Participatory HTA
Interactive HTA

Discussion + Conclusion: The approach had some limitations. First of all, searches and literature
analysis were limited to English or German language publications. Although we assume that major
methodological progress would have been published in English language scientific journals we
can't exclude that we have missed some potentially relevant developments. Furthermore, our
searches did not thoroughly investigate the industry sector, which means that approaches applied
within industry may well be missed.
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List of healthcare innovation indicators used in the reviewed existing HTA
approaches

Objective: During the process of health technology assessment the properties of a technology (or
the interaction of a technology with its context of application) are assessed in multiple dimensions.
These measurable characteristics of a health care technology may be described as ,indicators”.
The Working Package aimed at compiling a list of indicators currently used in Health Technology
Assessment to describe the properties of health technologies. This list was to be taken as the
basis for the indicator list, specifically designed for the assessment of technologies in development.

Methods: Three documents from collaborative working groups on Health Technology Assessment
(1-3) were searched for characteristics of health care technologies and their context which are
recommended to be assessed within an comprehensive HTA. These characteristics were specified
as ‘indicators”. The indicators are tabulated, ordered by HTA-dimension with description of
criterion (phenomenon / target function), actor-group, potential data sources, scale, practicability,
utility, and, if necessary, comments.

Results: Altogether 64 indicators commonly used in HTA could be identified: 6 relating to the
description of the target condition, 8 relating to the technical description of the technology, 5
relating to safety, 10 relating to effectiveness, 8 relating to ethical issues, 4 relating to social
aspects, 6 relating to legal aspects, 12 relating to organisational aspects and 5 relating to
economic aspects.
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Validity and feasibility of the indicators based on case studies
(WP4)

Background: The aim of WP 4 was to test the extensive set of indicators for their feasibility and
validity in case studies and — if necessary to identify new/ more indicators.

The main research question was: Is there an added value for reducing uncertainty and adding to
robust decision-making?

Methods: The indicator-set, extracted from HTA-methodology analyses (UL-IfSM, WP2) and
deduced from earlier empirical research and early assessments (Fraunhofer WP3) was developed
in the preceding work packages. Seventy/70 indicators were identified and listed. Subsequently 5
case studies were carried out to apply the indicators. The topics for the case studies were chosen
on three criteria of a. broad spectrum of different types of technologies, b. in different fields of
medicine, c. in different stages of development:

In each case-study, the feasibility of 70 indicators was judged independently by 2 reviewers
according to

1. Data validity defined by property of fact-based/ credibility/ prone to bias source: interest-
group independent or data of transparent origin — high validity, interest group source or
expert estimations — low validity

2. The concept of validity is based on the method of “critical appraisal” developed by the
Cochrane Collaboration and other initiatives of Evidence Based Medicine (hierarchy of
evidence): transparency in the origin of data, in the generation of results, in the naming of
confounders and possible biases.

Data availability defined by existence and public access of data: yes/no

4. Although some confidential information/ data might not be publicly available but existent
and protected by property rights, availability might therefore not be a criterion for the quality
of indicators, but displays the usability/ applicability/ feasibility of indicators at least in the
public sector. The concept of availability has 2 dimensions (public vs.
protected/confidential; public-access thru written material vs. public access thru personal
communication).

5. Relevance for actor groups defined by necessity for decision-making for broad range of
actors (6 actor-groups)

Results: Evaluating the feasibility of the 70 indicators showed that there is low availability and
validity of many data (e.g. cost data), but they would be of high relevance to a broad range of
actors. The indicators most feasible (because of highest scores in data availability/ high data
validity) are in the area of epidemiology and number of patients with indication, status of
technology, efficacy and guidelines (but not effectiveness), alternatives, some cost factors
(expenditures, length of stay).

> Least feasible (because of lowest scores in data availability/ low data validity) are in the area
of effectiveness, compliance, some cost factors (cost-effectiveness, etc.) and
macroeconomics.

Indicators that turned out to be unreliable, because data are missing were proposed to be
candidates for deletion, since they make no contribution to the reduction of uncertainty.

The following case studies have been systematically analysed along the criteria validity, availability
and relevance.
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Table 1 Case studies

alcohol therapy
adherence

Type of Field of Medicine | Technology Stage of
Technology Development
1 | Drug Oncology Aflibercept for Phase II/1lI
advanced ovarian
cancer
2 | Diagnostics Psychiatry Biomarker for testing of Early diffusion

3 Medical device

Orthopaedics/

Cervical Artificial Disc

Clinical testing

surgery Replacement
4 | Tissue Dermatology Tissue Engineering for Early diffusion
Engineering/ care of chronic wounds
advanced therapy
5 | Predictive Genetics Testing for TMPT for Early diffusion
diagnostics adverse events with
AZA

Discussion: An assessment at early stages of development requires performance data (efficacy
and efficiency) embedded in the data on the real world environment (cultural values and regulatory
setting). Early assessment can be descriptive only along defined criteria/indicators (as Horizon
Scanning products use to be), with limited influence on future performance or in the form of
decision analytical scenarios; modelling different options of performance and setting data and
possible influence on shaping the technology's performance. Thus, the essential elements for
indicators for a constructive early assessment still open to shaping the technology are the

6. ldentification of outcome measures and economic performance and
7. ldentification of main drivers of product performance and related critical outcome measures.

Conclusion: Uncertainty might be reduced by enforced data analyses and data generation at an
early stage, but a certain degree will stay uncertain because of the complex interplay between
practice and understanding the variables influencing innovation, because of complex environments
and last but not least the heterogeneity of human population and their reactions to medical
interventions.
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Innovation indicators (WP3,5)

Online Survey

From the earlier steps, a draft list of 221 indicators in 31 domains resulted. The invitation to
participate in the online survey was individually sent to ny=492 persons or organisations, as well as
the members of the EUnetHTA network (approx. ng=300) and the mailing list of the German
Network for Evidence-based Medicine (approx. np=700).

The indicators had to be assessed on the three criteria validity, relevance, and availability of
evidence by four-step Likert scales (very low — low — high — very high). Thus, up to 663
assessments could be made. n=76 persons assessed at least one indicator. More than 50% of the
participants completed more than 60% of the possible assessments.

Most of the higher-ranking indicators are "well-known" HTA indicators, but supplementary
indicators as "impact of technology on quality of care" or "budget for provision of treatment
available" follow closely.
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Participants in the Inno-HTA project

The Inno-HTA-Consortium:

Fraunhofer Institute for Systems and Innovation Research, Karlsruhe, Germany (Bernhard
Buehrlen, Coordinator)

Institute for Social Medicine, University of Luebeck, Germany (Dagmar Lihmann)
Helmholtz Zentrum Minchen — German Research Center for Environmental Health,
Institute of Health Economics and Healthcare Management, Neuherberg, Germany
(Jurgen John)

Institute for Science and Society, University of Nottingham, Nottingham, UK (Paul Martin)
Ludwig Boltzmann Institute for Health Technology Assessment, Vienna, Austria (Claudia
wild)

Danish Centre for Evaluation and HTA, National Board of Health, Copenhagen, Denmark
(Finn Bgrlum Kristensen)

Health Statistics and Medical Technologies State Agency, Riga, Latvia (Kristine Bruvere)
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