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The HTA Core Model is a methodological framework for collaborative production and sharing of
HTA information.

The HTA Core Model is a registered trademark.

All use subject to Licence, see www.htacoremodel.info/PoliciesAndTerms.aspx.

This document contains the following applications of the HTA Core Model, produced by
EUnetHTA Joint Action 2, Work Package 8 (WP8):

Diagnostic technologies

Medical and surgical interventions
Pharmaceuticals

Screening technologies

The application for rapid relative effectiveness of pharmaceuticals, produced by EUnetHTA Joint
Action 2, WP5, is available as a separate PDF document. All HTA Core Model applications are
available through www.htacoremodel.info/BrowseModel.aspx.

Several changes have been made to the ontology, based on the feedback received during
EUnetHTA Joint Action 2. The ‘Social Aspects’ domain has been renamed to ‘Patients and Social
Aspects’ and its content has undergone a major revision. The contents of all other domains have
been updated as well, but the changes are not equally substantial.

IMPORTANT NOTE: This is a technical document, the purpose of which is to display all
contents of the HTA Core Model in a single file. Please refer to the HTA Core Model User
Guide, available through www.htacoremodel.info/ViewHandbook.aspx for practical guidance
on how to use the Model within HTA projects.

The Model has been developed by an international expert group. See chapter ‘Introduction -
Contributors’ in this document for details.

Enquiries and feedback: eunethta@thl.fi

Cite this document as:
EUnetHTA Joint Action 2, Work Package 8. HTA Core Model ® version 3.0 (Pdf); 2016.
Available from www.htacoremodel.info/BrowseModel.aspx.
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Introduction

About the HTA Core Model® and its utilisation

The HTA Core Model® (hereafter also ‘the Model’) is a methodological framework for
collaborative production and sharing of HTA information. It consists of three main components:

1. The HTA ontology contains an extensive list of generic questions that can be asked in an
HTA. The ontology also identifies relations between the questions

2. Methodological guidance helps researchers in finding answers to the questions defined by
the ontology

3. The common reporting structure provides a standard format for the output of HTA projects

The HTA Core Model

CONTOLOGY
Guestions thatf an HTA
2hould anaver

Figure 1. Components of the HTA Core Model

The main aim of the HTA Core Model is to enable international collaboration in producing HTA
information and efficient sharing of the results so that redundant overlapping work in different
countries and regions can be avoided. Normally, a health technology assessment (HTA) contains a
vast amount of information. All potential content of HT As is referred to here as ‘HTA information’.
The content, focus, quality and reporting of HTAs vary significantly; this makes finding and
transferring the information into local contexts difficult. The HTA Core Model addresses these
problems in particular. The Model defines the content elements to be considered in an HTA and
enables standardised reporting, consequently providing a common framework for the production of
HTA.

Additionally, the Model can also be useful in several other tasks relevant for the development,
utilisation and assessment of health technologies. Particularly the HTA ontology can be of interest
to any activities where information on health technologies is produced, stored, searched and
retrieved.
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The HTA Core Model® is a registered trademark. Its utilisation is subject to the Terms of
Use available at www.htacoremodel.info/PoliciesAndTerms.aspx. There are two licenses provided
in this document, one for non-commercial use and another for commercial use.

The HTA Core Model divides HTA information into standardised items referred to as assessment
elements — items of information that are relevant for the HTA. Each assessment element contains a
question that one should consider including and answering within a specific assessment project.
Furthermore, those elements most likely to be useful for international sharing of information are
defined as core elements.

The HTA Core Model Online, available at www.htacoremodel.info, provides a computerised
interface for the Model. It also contains a database of core HTA information, which refers to any
HTA information that is produced using the Model. The database content is organized

into collections, with each containing a number of result cards and other materials (e.g. an
introduction and summary). The result cards contain the answers to the questions defined by the
ontology.

A core HTA is one type of collection within the HTA Core Model Online. The purpose of each core
HTA is to do the following: (1) provide answers to all relevant core elements of a specific
technology; (2) consider the findings of each domain in ‘domain discussions’; and (3) summarize
the most important findings. Users can also design their own collection by choosing a free selection
of elements to be answered. One could, for example, consider sharing certain information from a
national HTA project within other European HTA agencies by including it in the pool of core HTA
information.

The HTA Core Model builds upon earlier work of EUR-ASSESS {1}, HTA Europe {2} and
ECHTA/ECAHI {3, 4} projects, as well as upon other theoretical guidance referenced in relevant
locations. The Model attempts to adhere to the definitions of HTA that emphasize the
multidisciplinary nature of assessments, and it employs the nine domains that were originally
identified in the EUR-ASSESS project (Table 1). Specific three-letter abbreviations of the domain
names are commonly used in the documentation.

Table 1. Domains of HTA

Health problem and current use of technology (CUR)
Description and technical characteristics of technology (TEC)
Safety (SAF)

Clinical effectiveness (EFF)

Costs and economic evaluation (ECO)

Ethical analysis (ETH)

Organisational aspects (ORG)

Patients and Social aspects (SOC)

Legal aspects (LEG)

WoONU W

The HTA Core Model was originally developed through applications, each of which focused on a
specific type of technology. The first two applications, one for medical and surgical interventions
{5} and the other for diagnostic technologies {6}, were created by Work Package 4 (WP4) of the
EUnetHTA Project 2006-08. Furthermore, WP4 of EUnetHTA Joint Action 2010-2012 {7}
developed an application for screening technologies. A fourth application to enable rapid relative
effectiveness assessment (REA) of pharmaceuticals was developed by WP5 of EUnetHTA Joint
Action {8}. Version 2.0 was produced within the WP8 of EUnetHTA Joint Action 2 (2012-2015) as
a major overhaul of the applications on interventions, diagnostics and screening, and it was
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supplemented by a new application for full assessment of pharmaceuticals. Versions 2.1 and 3.0 are
also products of JA2 WP8 and contain improvements suggested by various users or identified by
the developers. The application for rapid REA of pharmaceuticals will be updated separately by
WP5 of Joint Action 2.

The ontology

The HTA Core Model organises the information within an HTA by dividing it first into

nine domains (Table 1). Each domain is then divided into topics, and each topic is further divided
into several issues. The issues are the generic questions that should be considered when assessing
health technology. The combination of a domain, topic and issue defines an assessment

element within the HTA Core Model (Figure 2).

Aszeszment element

Domain Topic Issue

Combmation puts Diformation in
cortext

Figure 2. An assessment element

Assessment elements define the standardized pieces of HTA information. Each assessment element
is defined more thoroughly in an element card, which provides further information on the element
and its relation to other elements. An element card may also provide advice on how to answer the
question that the element defines.

Each HTA project should evaluate the relevance of the generic questions defined by the assessment
elements, while considering the technology that is the object of assessment as well as the project’s
aims and resources. When producing a collection of core HTA information, some collection types
may carry specific requirements. During each project, relevant questions are included in the
collection, translated into practical research questions and answered. When producing a core HTA,
all core elements must be included in the collection. If some question is not relevant for the
technology under assessment, an explanation of why it is not relevant can be included in the
collection.

Element cards are a technical method of concisely presenting a relatively large amount of data
pertaining to each assessment element. Users of the HTA Core Model Online do not need to use
element cards when producing HTA information, as the online tool displays only the relevant
contents of the Model in each phase of the work process. The data contained by the element cards is
listed in Table 2.
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Table 2. Contents of an assessment element card

Header

Unique identifier (Id) of the assessment element Issue (the generic question) Topic
Application- Application and Uses indicate whether the element is included in the various HTA Core
specific Model applications Importance defines how important it is to consider the particular issue
properties when conducting HTA. This importance relates to the significance from the viewpoint of

HTA. It is not always the same as ‘relevance’ in a particular policy context. There are
three categories of importance: Critical (Should always be considered in an HTA);
Important (Should be considered in most HTAs); Optional (May provide useful
information) Transferability is an estimate about the transferability of data or other
findings from one context to another. There are three categories of transferability:
Complete (Data/findings are context-independent); Partially (Data/findings are not
directly transferable from one setting to another. Adjustments are needed.); None
(Data/findings are not transferable from one setting to another without serious
difficulties.) Core defines whether the element being described is a core element. This is
based on the element’s importance and transferability in each model application. See
further details below under the heading ‘Being in or out of the core’. Order indicates the
ordinal number of the element within a domain in different model applications. The
element with no. 1 is the first element of a domain.

Clarification*

A more detailed description of what the issue addresses.

Methodology
and sources*

Methodological advice on how to answer the research question(s) made of this
assessment element.

References

Original key references used when including this issue in the HTA Core Model.
Content
relations* A list of assessment elements that deal with similar themes as this element.
Sequential
relations* A list of assessment elements likely to provide useful information when answering the

guestions regarding this element. This information can be used when defining projects
and the order in which various research questions should be answered.

Other domains

Some elements are shared, i.e. included in more than one domain. This field contains a
list of other domains where this element is included (if relevant).

* Data relevant to all model applications in which the element is included is indicated as ‘Common to all used
applications’. Data relevant for specific applications only are indicated as such, for example ‘Specific to
Screening Technologies’.
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Being in or out of the core

Dividing the assessment elements into core elements and non-core elements has been an attempt of
the model developers to support researchers in focusing on those research questions which are most
likely to be useful to share in an international context.

The method of prioritizing some elements over others (see below) has received both support and
criticism from the users of the Model. Due to its controversial nature, the division of elements into
two groups, as well as associated data regarding importance and transferability of assessment
elements, should be viewed as an experimental feature of the Model that does not mandate the
practical utilisation of the Model in any way.

Including an element into the core depends on two of its basic characteristics: its importance and
transferability. If the information is fully or partly transferable, it may provide valuable input
beyond its original place of origin. Transferability is low for information that is very specific to a
particular context (e.g. region, country or health care system) and is most likely not useful as such
in other settings. However, even non-transferable information may be useful beyond its place of
origin. For example Italian incidence data on cardiovascular mortality is applicable not only to a
regional HTA in Italy, but also to all Italian HT As assessing cardiovascular technologies;

similarly, Swedish data on the current use of some technology may provide researchers in another
country with useful benchmark data when considering possible over- or underuse of the technology
in their own country.

Importance is included as a category in order to ensure that the core is robust enough, i.e. that it
contains information highly significant from the viewpoint of HTA. The importance considered
here is not equal to the relevance of information to a particular policy question. It is assumed,
however, that issues perceived as important from the viewpoint of HTA are often useful when
making decisions about healthcare policy.

Including an element into the core is defined according to the following core matrix.

Table 3. Core matrix

CORE MATRIX Importance
1 Optional | 2 Important | 3 Critical
Transferability | 3 Complete
Not core Core Core
2 Partially
Not core Core Core
1 None
Not core Not core Core

It should be emphasized that the inclusion/exclusion of an element into/from the core is driven by
the usability of the information across national borders or in other contexts. If an element is not part
of the core, this does not make it unimportant, insignificant or not otherwise worth considering in an
HTA. In the same way, important assessment elements which are, however, non-transferable are
excluded from the core by definition (see Core matrix above). Such elements are likely to provide
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useful or even critical information to guide decision-making and need to be addressed locally by
individual HTA agencies or by other research.

In this version of the Model, the level of importance and transferability assigned to each assessment
element is still based on the views of model developers, i.e. on the opinions of HTA experts. In the
future, the data can be compared with practical experience from real-life HTA projects and the
levels can be adjusted accordingly.

The non-core elements are not excluded from the Model completely for three reasons: 1) An
element may be part of the core in some model application (e.g. for screening) while out of the core
in some other application (e.g. for pharmaceuticals); 2) As explained above, the assigned values for
the importance and transferability of each assessment element are estimates, based on several
assumptions and the values may change over time when more practical experience of Model use is
acquired. 3) Even the optional and non-transferable elements may be important to have available in
some assessments and including them in the Model provides a standardised ontology also for such
situations.

It should also be emphasized that the values assigned for importance and transferability, as well as
the choices made in including specific importance-transferability combinations in the “core” may be
highly specific to EUnetHTA and the settings in which its member organisations operate.
Consequently the division of elements to core and non-core should be applied in specific settings
only if deemed useful. Keeping in mind the experimental nature of these features of the Model,
individual users or organisations may choose themselves whether and how to utilise the core/non-
core status of elements or the data on elements’ importance and transferability.

It is possible for different user groups to make their own lists of elements that are prioritized over
others. Such an approach is used in the Procedure Manual for rapid REAs of

pharmaceuticals (available through www.htacoremodel.info/BrowseModel.aspx) that provides
guidance on using the HTA Core Model in specific types of projects within EUnetHTA. Some
assessment elements are in this Manual marked as “mandatory” and should not be omitted in
relevant projects.

Methodological guidance

Methodological guidance in the Model is present on three levels. This introduction contains some
project-level guidance in the form of ethical principles steering all HTA projects that utilise the
HTA Core Model. Domain-level guidance is included in the methodology chapters of the nine
respective domains, providing an overview of relevant scientific methodologies and links to further
guidance on various themes available elsewhere. Assessment element —level guidance is available
in individual element cards. It provides more detailed, practical assistance for answering specific
research questions.

The EUnetHTA has produced a number of more detailed EUnetHTA Guidelines on various
methodological topics. Methodological guidance within the HTA Core Model links to these
guidelines in relevant sections. A full list of these guidelines is available

at www.eunethta.eu/eunethta-guidelines.
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Common reporting structure

Answers to the questions defined by the assessment elements are recorded as structured pieces of
information, presented as question-answer-pairs. In the HTA Core Model Online these pairs are
stored and can be presented as result cards. These are organized into collections which then form a
coherent package of information, including text and other materials, as well as metadata that
enables effective use of the cards in the database of core HTA information.

Currently two reporting templates have been developed for core HTA information collections, one
for “core HTAs”, i.e. comprehensive assessments that contain an extensive analysis of a health
technology through all nine domains and all core elements, and another for rapid assessments that
focus on a limited set of domains.

For core HTAs, the information is organised as follows:

e Collection Summary Contains an overview of all findings in the collection. No
recommendation on the use or non-use of the technology in health systems must be included
in core HTA information collections. Includes a standard table summarising the
consequences of using or not using the technology and the comparator(s) used in the
assessment (see below).

e Collection Methodology Indicates the process and overall methods used in producing the
collection.

e Collection Introduction Provides an overview of the collection, including the reasons why,
and the context in which, the collection was produced.

e Scope A structured project scope which provides a well-defined starting point for analysis
within different domains. Ensures the coherence of analysis within different domains.

e Domain-specific sections (Each domain contains the following sections)

o Introduction of domain: Indicates the specific features of the technology that are
noteworthy from the domain’s viewpoint, as well as the reasons for including the
domain in the collection.

o Domain methodology: Indicates the scientific methodology used within the analysis of
this domain.

o Assessment elements of the domain (Each element contains the following sections):

= Method (optional): Used when the overall domain methodology differs from the
one used in answering questions defined by the assessment element, or when the
domain methodology does not provide a detailed enough description.

= Result: Answer(s) to the research question(s) defined by one assessment element,
with a focus on evidence or facts whenever feasible. Answers should adhere to each
domain’s scientific principles and style.

= Comment: (optional) While the result field typically focuses on evidence or facts,
this field can be used to add researchers’ views on the result and its quality. Similar
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to the discussion chapter found in journal articles, but with a focus on the
question(s) included in the relevant result card.

Introduction

o Discussion: Also similar to the discussion chapter found in journal articles, with a focus
on one domain. Interpretation, significance of methodological issues encountered, and

indications for further research can be included here.

o References All references used in the result cards and domain texts (introduction,
methodology, discussion).

o Appendices All appendices of a domain.

e Collection Appendices All appendices used in the collection-level chapters (summary,

methodology, introduction, scope) or within the content of more than one domain.

A summary table representing the consequences of using/not using the technology that is being
assessed is available for use in the summary of the collection (Table 4).

Table 4. Consequences

Consequence

Using the technology under
assessment

Using the
comparator

Level of evidence (if
applicable)

Comment

The template for rapid assessments is available through the HTA Core Model Online and the WP5

documentation.

HTA Core Model Version 3.0

Updated content

The HTA Core Model version 3.0 contains the following substantial changes to the previous

version 2.1:

e The ontology has been further revised to reduce redundant overlaps across the various
assessment elements. While in the version 2.1 the ontology was revised primarily for the
domains CUR, TEC, SAF and EFF, the revision in 3.0 covers all domains.

e A professional English language editor has reviewed and improved most materials.

e The Social Aspects domain has been renamed to Patients and Social Aspects domain, and its
content has undergone a major revision. The abbreviation SOC remains unchanged.
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e Contents of all other domains have been updated.

The *Table 1’ in the first chapter of each domain (‘Description’) lists all topics and issues in that
domain.

Changes affecting the questions in the ontology have been indicated and addressed in further detail
in a separate document available through www.htacoremodel.info/BrowseModel.aspx.

Work process

A draft version of 2.1 was submitted for public consultation through the EUnetHTA web site
(www.eunethta.eu) on the 15" of November 2014. Feedback gathering took place until the 7" of
December 2014. The new version also received internal (EUnetHTA) feedback from WP1, WP4,
WP5 and WP7 and was discussed in a joint meeting on the 20" of January 2015. Further feedback
was provided by Roche Pharma through their internal review of the usefulness of the Model, and it
was published on the 21 of December 2014 {9}.

The feedback from all aforementioned sources has been taken into consideration by the model
developers during 2015. Due to the extensive amount of feedback, model developers needed to
carefully consider all the requested changes. Some of the changes were implemented in version 2.1
(published in April 2015) and the remaining changes in the (current) version 3.0. A draft of 3.0 was
published in June 2015 to show intermediate progress of work and to allow further feedback and
coordination, as well as an advanced version for the English language editor, who focused on
grammar, readability and consistency of content. The model developers considered also the
suggestion to merge CUR and TEC domains, but decided not to do so for this version. It might
bring some further clarity to the Model, but needs to be considered after obtaining further practical
experience using the current updated ontology. Such a change should also be done in close
cooperation with the developers of the model applications for rapid assessments.

HTA Core Model 2.0 and 2.1

The version 3.0 builds heavily upon versions 2.0 and 2.1, of which the former was a more
considerable overhaul of the whole Model. Those interested in the development process as a whole,
can find the more detailed methodology in the documentation of the earlier versions, available
through www.htacoremodel.info/BrowseModel.aspx.
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Important definitions in the context of HTA Core Model
applications

For the purposes of using and further developing the Model, the following explicit definitions and
limitations regarding the various applications apply.

Medical and surgical interventions

The HTA Core Model for medical and surgical interventions addresses all therapeutic acts or
methods of interfering with the aetiology, symptoms, or progress of a health condition.

Diagnostic technologies

Diagnostic technology is any technology or procedure that is used to confirm, exclude or classify
disease, or to monitor progress of the disease or the response to therapy. {11}

The application does not include all generic questions or other content relevant for prognostic tests.

Questions related to the clinical utility and clinical validity of diagnostic tests are important and are
covered by the model application. However, considering that clinical utility or validity is not
required when obtaining market access for devices, the questions related to the analytical validity of
diagnostic technologies are often important for the HTA community as well. The questions related
to analytical validity, e.g. repeatability and other more technical test properties, are less developed
in the current Model application.

Screening technologies

The producers of core HTA information should be aware of how the word ‘screening’ can be
attributed to a multitude of uses, and hence how 'HTA Core Model on screening technologies' is not
applicable to the assessment of everything that is called screening. The primary target is the full
population screening programme with the following components:

e Itinvolves a test, an examination or a series of tests/examinations, AND

e Itis provided either systematically to the whole target population (i.e. in a screening
programme), or unsystematically to asymptomatic people, e.g. in the form of locally
provided health promotion or case finding programs, AND

e Itis done in order to make a statement regarding the possibility of having a certain disease
or risk factor, AND

e [t aims at improved prognosis, or an improvement of the management or coping with the
disease (excludes technologies which aim at surveying the prevalence or spread of a certain
disease, risk factor, or exposure only).
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Sometimes it is necessary to assess only a certain part of the programme; e.g. the effects of
replacing the conventional mammography device with a digital one in a breast cancer screening
programme. In this case, a relevant subset of the HTA Core Model of screening technologies is
likely applicable.

The HTA Core Model on screening technologies is not suitable when the aim of the HTA is
assessing:

e The accuracy of a single test to determine exposure/risk factor or disease
o Effectiveness of opportunistic screening practices.
See Appendix Intro-Scr for more information on screening.

The screening application was originally pilot-tested in a project assessing the screening of
abdominal aortic aneurysms {13}.

Ethics of HTA

Ethical aspects of health technologies should be considered in HTAs and thus they are included in
the HTA Core Model. Ethics, however, also has a broader application within the field of HTA. The
assessments themselves should be designed in such a way that key ethical principles are considered
and respected.

In order to safeguard against unethical use of technologies and to provide information about how
they can instead be used in a beneficial way, every HTA process should be performed with
consideration paid to the following ethical issues:

e The driving forces (and valued interests) behind the plan to perform the assessment at this
particular stage should be identified, including the stakeholders and the whole HTA
organisation.

e The morally relevant reasons for performing/not performing an HTA on the topic should be
identified.

e The interests of the technology producers should be identified.
e Possible related technologies that are morally contentious should be identified.

e The interests of the content expert group should be discussed openly in order for the work to
be conducted in an objective and independent way.

e The choice of endpoints in the assessment has to be carefully considered.

e The morally relevant issues related to the selection of meta-analyses and studies the HTA
means to include must be identified.

e The scope of the HTA and the choice of research methods (e.g. inclusion of other
assessment aspects than effectiveness in the literature searches).

These issues are discussed in further detail in the Appendix Intro-Eth.
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Value judgments

Multiple value judgments are made, either explicitly or implicitly, in the HTA process and in
subsequent healthcare decisions. According to Strech {14-17}, value judgments occur in four
instances when producing evidence (be it HTA or clinical systematic review, etc.):

e In the selection of evaluation criteria

e In the specification of evaluation criteria
e About the validity of the results

e In the weighting of results

In practice, when producing HTA information, value judgments are particularly necessary during
the following phases: 'scoping’, 'synthesis' and ‘critical appraisal of evidence'. They are also
applicable in individual domains when selecting, weighing, and reviewing available evidence —
especially in the clinical effectiveness, and costs and economic evaluation domains. Making value
judgments explicit can contribute to the transparency of the HTA produced and to any assessment
of the overall validity of the produced HTA. Therefore, core HTA information producers should
aim towards being appropriately explicit.

Benefit-risk balance

Balancing benefits and risks of technology use — or benefit-risk assessment — is a common part of
regulatory processes. Similar weighing of positive and negative consequences of technology use (or
non-use) often takes place within HTA processes. In this version of the Model, considerations
related to this have been included into some assessment elements of the clinical effectiveness,
safety, costs and economic evaluation and the ethical analysis domains. However, developers have
refrained from adding such considerations to the common reporting structure as a collection-level
chapter — this is because value judgments associated with the weighting of results typically take
place at the local (national or regional) level and are not a central part of core HTA information,
which focuses primarily on evidence (which, of course, is itself likely to include the value
judgments mentioned above). Instead, it was decided that the collection summary would include a
table which lists the consequences of using either the technology that is being assessed or its
comparator.
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HTA Core Model update — Version 2.1
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Health Problem and Current Use of the
Technology (CUR)

Description

What is this domain about

This domain describes the target conditions, target groups, epidemiology and the availability and
patterns of use of the technology in question. Furthermore, the domain addresses the burden — both
on individuals and on the society — caused by the health problem, the alternatives to the technology
in question, as well as the regulatory status of the technology and the requirements for its use. Some
of the topics considered relevant for this domain have generally been called ‘Background
Information’ in previous European projects or recommendations for conducting assessments. {1-3}

Health Problem and Current Use of the Technology (CUR) covers the qualitative description of
the target condition, including the underlying mechanism (pathophysiology), natural history (i.e.
course of disease), available screening and diagnostic methods, prognosis, and epidemiology
(incidence, prevalence), as well as the underlying risk factors for acquiring the condition as well as
available treatments. A description of subgroups or special indications should be included
especially in the case when the technology does not target the whole population.

Current management patterns of the condition should be described, including the technology as
such and its alternatives, as well as recommended policies for determining the target population. It
should also be specified whether the technology is intended to replace or supplement another
technology in the management chain. Anticipated problems in the use, e.g., inappropriate extension
of indications (off-label use), participation rate or compliance, overdiagnosis and misuse are to be
discussed, as are the alternatives to the technology and the agreed-upon policies regarding the
choice of patients or target group for treatment.

Regulatory information on the marketing authorisation or CE marking (if relevant), as well as on
the reimbursement status is also included in this domain, as such information describes the formal
position of the technology within health care system(s).

Information for this domain is drawn from recent HTAS, surveys, epidemiological research, clinical
guidelines, device registers, routine statistics, and administrative databases. Furthermore, health
care providers, the industry and patients can provide useful (possibly qualitative) information. In
general, the information within this domain is not always fully transferable. The transferability
depends on whether the analysis used aggregate figures for Europe or detailed incidence data per
country. The answers to questions defined in this domain can be used, as such (or after an update),
in several different collections of core HTA information. For instance, an answer describing the
incidence and prevalence of the target condition, e.g., coronary artery disease, is most likely a
useful piece of information for all core HTA information collections dealing with the same disease.
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Table 1: Topics and issues in this domain

Topic Issue Assessment
element ID

Target Population What is the target population in this assessment? A0007

Target Population How many people belong to the target population? A0023

Target Condition What is the disease or health condition in the scope of this A0002
assessment?

Target Condition What are the known risk factors for the disease or health A0003
condition?

Target Condition What is the natural course of the disease or health condition? A0004

Target Condition What are the symptoms and the burden of disease or health A0005
condition for the patient?

Target Condition What are the consequences of the disease or health condition for | AO006
the society?

Target Condition What aspects of the consequences/burden of disease are A0009
targeted by the technology?

Current What are the other typical or common alternatives to the current A0018

Management of the | technology?

Condition

Current How is the disease or health condition currently diagnosed A0024

Management of the | according to published guidelines and in practice?

Condition

Current How is the disease or health condition currently managed A0025

Management of the | according to published guidelines and in practice?

Condition

Utilisation For which health conditions and populations, and for what A0001

purposes is the technology used?
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Utilisation How much are the technologies utilised? A0011

Utilisation What kind of variations in use are there across A0012
countries/regions/settings?

Utilisation Who decides which people are eligible for the technology and on G0009
what basis?
Utilisation Is the technology a new, innovative mode of care, an add-on to, or | FO001

modification of a standard mode of care, or a replacement of a
standard mode of care?

Regulatory Status For which indications has the technology received marketing A0020
authorisation or CE marking?

Regulatory Status What is the reimbursement status of the technology? A0021

Why is this domain important

The information produced in this domain provides baseline knowledge which becomes necessary
when the results from other assessment domains are put into context in a particular geographical,
target population, or organisational setting. Clearly defined health problem(s) and target
population(s) assist in defining appropriate use of the technology.

During the CUR analysis, one might also discover the current management practice of a health
condition to actually differ from evidence-based guidelines. In such situations, improving
compliance to the guidelines regarding an existing technology might be more appropriate than
introducing a new technology that may be more costly, and not necessarily more effective, than the
existing technology. Consequently, the analysis within this domain aims at providing the ‘big
picture’ regarding the setting where the technology is supposed to be used.

Health technologies are often not used for a single purpose. An HTA report often considers a single
technology for a single purpose, e.g., ultrasound for diagnosing gallstones. CUR analysis, however,
should provide a wider view on the other possible uses of the same technology, as the introduction
of a technology for single use may lead it actually becoming used for more than one purpose (e.g.
for more than one diagnosis). The analysis in this domain can help both HTA experts and decision-
makers to better understand all relevant implications of applying or implementing a health
technology.

National decision-makers are interested in knowing the extent to which a technology is or can be
utilised in their own country, and in knowing about regional variation. On the other hand,
international benchmarking may have a great impact on the decision-making process {4,5}; it may
be particularly important in cases where the estimation of the harm-benefit-costs equation is
inconclusive. It could prove important to become aware of the variation in management patterns
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and current use of the technology in different countries, as this may reflect country-specific
epidemiology and priorities, but can also be an indication of regional or national under- or overuse
of the technology. In Europe, it is rare to see great variation in approval status of technologies;
therefore it may be of interest to compare the technology’s status to non-European countries.

Finally, answers to questions defined within this domain provide an important input for addressing
questions in other domains (see below).

Relations to other domains

Issues in this domain should be considered at an early stage of a core HTA information project, as
they may help with refining the research questions and formulating the methodological approach of,
e.g., Clinical Effectiveness (EFF), Costs and Economic Evaluation (ECO) and Organisational
Aspects (ORG) domains. The life cycle of the technology, its regulatory (approval and coverage)
status and manufacturer information are of joint interest to other domains (Description and
Technical Characteristics of the Technology (TEC), ORG, Patients and Social Aspects (SOC),
Ethical Analysis (ETH), and Legal Aspects (LEG) domains).

The answers to CUR domain questions, together with TEC and ORG ones, may render the original
scope of an HTA project partially outdated or target matters of secondary importance.
Consequently, it is recommended that project groups reconsider the scope of their project once
preliminary results of the CUR, TEC and ORG domains become available.

Some issues in this domain will inevitably overlap with issues in EFF and ECO (e.g. issues of
consequences and alternative interventions), ORG (e.g. utilisation issues), TEC (e.g. life-cycle),
SOC (coverage and access issues), LEG and ETH domains, as well as with the Safety (SAF)
domain (e.g. overdiagnosis, false positive and false negative test results). It is important to
coordinate the work regarding these issues, and to determine how to deal with potential overlaps
within a particular core HTA information project, so that redundant work is avoided.

Diagnostics-specific content

For assessing diagnostic technologies, it is crucial to understand the role of the technology in the
entire healthcare pathway, including diagnostics and treatment, and also in relation to existing
technologies.

Current options for diagnostics and therapy should be described, particularly the reference standard
and how good the standard is in classifying the condition. All other information relevant for
diagnostics, and its meaning for treatment decisions, should also be included.

The report should additionally include the effect of available treatments on the course and prognosis
of the health condition, and it should describe the background information for estimating benefits
and harms, e.g., the consequences of a correct or wrong diagnosis.
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Screening-specific content

A technology is usually proposed for screening after a long utilisation in clinical diagnostic use.
This means that assessing a screening technology usually entails assessing the features of the
technology in a new context of application. When a technology is used in screening, the assessment
should account for the whole management chain, from the screening test, through the subsequent
diagnostic tests, to treatments. It is therefore important to distinguish whether the proposed
assessment topic includes a new screening technology that only slightly modifies the existing
screening pathway, or whether it is an assessment of a completely new screening pathway.
Regulatory processes rarely distinguish between uses of a technology in a clinical or a screening
setting.

Knowledge on the following aspects is essential for constructing decision-analytic models for
screening technologies:

1. Natural course of the health problem

Diagnosis of the health problem

Effect of available treatments on the course and prognosis
Burden of disease, incidence, mortality, survival

Current guidelines and existing screening flow charts

o o ~ w N

Effects of the screening technology on the epidemiology (incidence, prevalence,
overdiagnosis) of the health problem

Methodology

Process for answering research questions

Although the HTA Core Model calls all questions deriving from the generic issues ‘research
questions’, it is important to keep in mind that the questions and answering methodologies of this
domain are in many ways different than in several other domains. Instead of trying to discover the
‘value’ of the technology - as is the case, e.g., in the EFF and ECO domains - the analysis in this
domain aims at providing many of the other domains, and the whole collection of HTA information,
a pragmatic and practical set of background information. The information should be gathered and
compiled in an adequately reliable manner that matches the intended extent of analysis within the
other domains and the type of collection. Extensive collections, such as core HTAs, most likely
benefit from a robust set of information in this domain, whereas a rapid assessment may need less
information.

In several cases, methodologies familiar from clinical or HTA research are not suitable for finding
proper up-to-date answers for questions of this domain. Consequently, it may be much faster and
more efficient to collect a proper background set of information through an international survey
among HTA agencies, health ministries or health service providers, rather than to perform extensive

Page 30
© EUnetHTA 2016. The HTA Core Model is a registered trade mark. All use subject to licence.


http://www.htacoremodel.info/
http://www.htacoremodel.info/PoliciesAndTerms.aspx

EUnetHTA JA2 - HTA Core Model 3.0 - www.htacoremodel.info
Health Problem and Current Use of the Technology (CUR)

literature searches to conclude that ‘evidence was not available’ — an answer that is not at all
helpful in this domain.

The researchers working on the CUR domain should consider their basic approach very early on in
the project, as several other domains depend on the answers of this domain. The same applies to the
TEC and ORG domains. A joint survey early on in the project should be considered as a pragmatic
approach to finding answers to key questions of these three domains. In addition, other domains
should contribute to these survey questions so that they provide useful information for all domains

An example of such a survey is available in the core HTA on abdominal aortic aneurysm screening
at https://meka.thl.fi/htacore/DownloadAttachment.aspx?id=106.COL %20Appendix%201.

If the researchers of this domain decide to make a full systematic literature review to answer one or
more questions in this domain, they should also consult the EUnetHTA Guideline Process of
information retrieval for systematic reviews and health technology assessments on clinical
effectiveness, available at http://www.eunethta.eu/eunethta-guidelines. Although focusing on
effectiveness, the guideline may provide useful advice for work within other domains as well.

Gathering information

Where to find information

The source of information will depend on the location of a technology within its product life cycle.
Review articles and textbooks can be helpful when searching for information about the history and
characteristics of an established technology. The information concerning the technology may be
obtained from its manufacturers, from clinical experts using the technology, but also from literature
(i.e. descriptive publications). For prototypes and innovative technologies, published peer reviewed
literature may be limited. It may need to be supplemented with grey literature (includes non-peer
reviewed and non-published literature, as well as confidential commercial information) as well as
with anecdotal information from general web-searches. There are some issues, e.g., the coverage
status of a technology (inclusion in the benefit catalogue, levels of co-payment, etc.), where
information is not easy to retrieve. Identification of adequate and usable information sources
requires local knowledge of the healthcare system {1}. This data can be obtained through a survey
early on in the project.

Whenever the technology is subject to some form of regulation, the regulatory documents are also
important sources of information for this domain.

Databases and search strategies

Some important databases and other possibly useful sources of information for the analysis in this
domain are listed below. The list is extensive and researchers within each HTA project should
carefully consider which sources best match the needs of their project. It is also recommended to
use the Summarised Research in Information Retrieval for HTA (SuRe Info, available

at http://vortal.htai.org/?g=sure-info), which provides research-based information relating to the
information retrieval aspects of producing health technology assessment.
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Bibliographic databases on published literature

e Health sciences:

o MEDLINE (published by the United States National Library of Medicine) /
Pubmedhttp://www.ncbi.nlm.nih.gov/pubmed,

o EMBASE (Excerpta Medica published by Elsevier) (http://www.embase.com),

o Cochrane Library (www.cochranelibrary.com)

o CRD Databases

= DARE (Centre for Reviews and Dissemination / Database of Abstracts of Reviews of
Effects)

= HTA (Health Technology Assessment)
= NHS EED (National Institute for Health Research / Economic Evaluation Database)
o Cinahl (Cumulative Index to Nursing and Allied Health Literature)
o PsyclInfo (literature in behavioral sciences and mental health)
e Social Science databases:
o Sociological Abstracts, Social Services Abstracts,
o Social Care on line / Caredata and SocINDEX,
o ASSIA (Applied Social Sciences Index and Abstracts)
e Administrative studies:
o General science publishers' databases such as Emerald Library,
o Science Direct and Ebsco Academic Search Elite,
o Pub Med Central (PMC) and Bio Med Central (BMC),
o ProQuest Health Management
e Educational database:

o ERIC (Education Recourses Information Center)

Other databases

e GIN (Guideline International Network) at http://www.g-i-n.net/

e Experience of organisations e.g. NHS Technology Adoption
Centre http://www.technologyadoptionhub.nhs.uk/

e The EUnetHTA pool of structured HTA information at http://www.corehta.info will be a
pertinent source of information on e.g. disease incidence
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e HTAI Vortal includes information for conducting HTA (http://www.htai.org)

e The Joanna Briggs Institute Library at http://www.joannabriggslibrary.org/jbilibrary/

e Ongoing research databases, e.g.

o EUnetHTA POP database at http://eunethta.dimdi.de/PopDB/

o ClinicalTrials.gov at http://www.clinicaltrials.gov/

o Prospero (International prospective register of systematic reviews) at
http://www.crd.york.ac.uk/PROSPERO/

e Horizon scanning databases and web sites, e.g. EuroScan at www.euroscan.org.uk and
BIOSIS Previews at http://thomsonreuters.com/en/products-services/scholarly-scientific-
research/scholarly-search-and-discovery/biosis-previews.html

e Institute of Health Economics (IHE) ‘Health technology assessment on the net’ report
(http://www.ahfmr.ab.ca) can provide a useful starting point (see also other sources in
Appendix 1).

e Databases of international organisations, e.g. the WHO, OECD

e Regulatory bodies’ databases

e Grey literature:
o Dissertational Abstracts, conference proceedings (Web of Science database);
o  Scirus (Reports of Hospital Studies and Doctoral Thesis),

o  OAilster (including open access collections)

Registers and statistics

e Technology and procedure registers (in Appendix 1)
e Disease registers (in Appendix 1)

e Birth defect registries

e National screening registries

e Routinely collected statistics and administrative data (e.g. DRG, discharge databases,
reimbursement claims databases)

e Pharmaceutical registers (Rote Liste, Vidal, DrugDex)
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Websites

e Scientific specialist associations' web sites

e C(Clinicians’ web sites

e Patient associations' web sites

e Manufacturer’s web sites

e Marketing authorisation and other regulatory institutions' web sites (in Appendix 1).

o The SPC (Summary of Product Characteristics) includes information on the marketing
authorisation status of a
pharmaceutical http://en.wikipedia.org/wiki/Summary of Product Characteristics

o EPARs (European Medicines Agency / European Public Assessment Reports)
e National health services' web sites
e Regional/local governments' health departments' web sites
e Benefits and sickness funds' web sites
e Technology developers’ and manufacturers’ web sites

e Various sources through using internet search engines

Other sources

e Grey literature (e.g. Working papers from research groups or committees, white papers, or
preprints)

e Conference proceedings

e Market research reports

e Manufacturers' handbooks and direct contacts

e Industry

e Expert opinions: Contacts or interviews with appropriate experts and agencies
e National and regional guidelines

¢ National and regional norms and regulations
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Own primary research

There could be different reasons why own research is needed; for example, if no studies were found
in the literature search, and if there is a specific need for information of one’s own country which is
not available in the literature.

Some aspects to take into account when considering own research:
e Own qualitative research might be the only way to assess real practice use and misuse.
e Apart from actual trials, the following may provide useful information:
o Discussions with experts or officials
o Expert surveys or interviews
o Research using administrative databases
o Register-based research

If the resources available for the assessment project does not allow carrying out own primary
research, it can be useful to consult health care professionals or other content experts.

What kind of information is required?

Study types, design, outcome measures

There is no single methodological approach which can be applied to all issues in this domain (See
Table 2). The epidemiology of the target health condition and its consequences are usually
described in terms of prevalence and incidence (e.g. mortality, disability, sick leave, retirement).
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Table 2. Types of information required in this domain

Research Study type Quality Systematic data | Synthesis
guestion assessment retrieval
needed?
Disease Descriptive No established No. Updating Narrative
mechanisms way to assess existing
the quality of information is
narrative reviews | sufficient.
and text books.
Natural course of | Observational STROBE check No. Updating Narrative
condition list {7} existing context
relevant
information is
sufficient.
Prevalence and Observational STROBE check No. Updating Data may be
incidence of the list {7} existing context meta-analysed,
condition relevant but often there
information is is ho
sufficient. opportunity to
do that.
Risk factors and Observational Newcastle- Yes Meta-analysis
consequences Ottawa scale {8} per subgroups
if possible.
Prognosis Prognostic Newcastle- Yes Data may be
Ottawa scale {8} meta-analysed
Technology Narrative reviews, surveys, Relevant at least | Not necessarily, | Narrative
utilisation observational and qualitative for quantitative in particular in
research, register analysis studies. Google or other
non-scientific
Market research reports sources.
Current practise in | Guidelines, consensus Not needed Not necessarily, | Narrative
the management | statements, observational information from
of the condition, and qualitative research internet or other
practise variation non-scientific
sources may be
useful.
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Screening specific content

It is difficult to obtain information on misuse or overuse of a screening technology, or on the
spontaneous diffusion of using a test on a healthy population before the implementation of a
screening programme. Consequently, this information needs to be collected from indirect sources.
A case report which describes the routine use of a screening test, in all cases who have been
admitted for a certain disease or health problem in a certain hospital, provides reliable information
on the use of the screening technology, although the clinical results of this study would not be
reliable.

Tools for critical appraisals

The validity of the information may differ considerably, depending on the source and type of
information requested (see Table 2).

Quality assessment of retrieved information may be difficult, as there is often no standard way of
doing it, and many aspects and facets must be taken into account when information is evaluated in
terms of its quality.

The validity of the information may differ considerably depending on the source and type of
information requested (quantitative or qualitative; registers, administrative data, etc.)..

For example, it might be difficult to find up-to-date information on the approval status of a
technology by reviewing published literature. Even if there are scientific publications on the issue
(e.g. policy studies) they are likely to rapidly become outdated. Information obtained from websites
or through telephone query of relevant authorisation and reimbursement agencies, or from the local
HTA agencies, is likely to be more reliable and practical.

The Canadian CADTH has reviewed quality assessment tools and provides useful insights into the
topic and details beyond what is included in this chapter {9}. Relevant guidance about critical
appraisal of quantitative and qualitative studies is available in the Cochrane Handbook for
Systematic Reviews of Interventions in part 2, Chapter 8 (Assessing risk of bias in included
studies) www.cochrane-handbook.org.

Appropriate methods for appraising the available evidence should also be selected with
consideration to the level of detail and precision one wishes to achieve in providing CUR
information. As discussed earlier, these depend on the aims of the assessment and the collection

type.

Critical Appraisal of Quantitive and Qualitative Evidence

Within quantitative reviews, there is a range of study designs that may be incorporated. A common
approach is to state a preferred hierarchy of types of studies: Experimental e.g. randomised
controlled trials (RCTSs); Quasi experimental e.g. non-randomised controlled trials; Observational
(Correlational) — e.g. cohort, case control studies; Observational (Descriptive) — e.g. case series and
case study; and Expert opinion. By stating also the level of evidence, the quality of evidence would
be more appropriately assessed. An example of such an approach is the JBI Levels of Evidence

Page 37
© EUnetHTA 2016. The HTA Core Model is a registered trade mark. All use subject to licence.


http://www.htacoremodel.info/
http://www.htacoremodel.info/PoliciesAndTerms.aspx
http://www.cochrane-handbook.org/

EUnetHTA JA2 - HTA Core Model 3.0 - www.htacoremodel.info
Health Problem and Current Use of the Technology (CUR)

classification, available at http://joannabriggs.org/jbi-approach.html#tabbed-nav=Levels-of-
Evidence.

Although this kind of hierarchical view on different types of studies may be useful for some
assessment elements of this domain, the overall approach cannot be applied in the same manner as
for example within the Clinical Effectiveness domain. Some study types, such as randomised
clinical trials, may rank high in the evidence hierarchy, but at the same time they may be less useful
for some questions within this domain.

Quality assessment of trials

The RCT (Randomised Controlled Trials) and quasi-RCT represent some of the most frequent
research studies where quantitative data on results of applying a certain health technology can be
found. Quality of this information should be assessed on aspects such as: random assignment of
patients, blinded allocation of patients, blinded evaluation of outcomes, similar control and
treatment groups, confounders, outcomes measurement, statistical analysis etc. Relevant guidance is
in the Cochrane handbook (Part 2, 8.4 Introduction to sources of bias in clinical

trials), www.cochrane-handbook.org, and in Joanna Briggs Institute’s Reviewer’s Manual,
2014{10}.

Quality assessment of observational studies

There are several checklists or scales on critical appraisal of observational studies but no consensus
about using those. In choosing the checklist, it has to be taken into account how easy the scale is to
use and how long it takes to complete each instrument. Useful scales include the Newcastle Ottawa
Scale {8} and the checklist of STROBE on reporting observational studies {7}. A now somewhat
outdated analysis was published by the AHRQ in 2002 {11}.

Guidelines

The AGREE has produced an instrument for assessing quality of clinical practice guidelines {12}.
Grading the quality of evidence and strength of recommendations could be done by the GRADE
system {13}.

Quality assessment of epidemiologic studies

Different fields in epidemiology have different levels of validity. One way to assess the validity of
findings is the ratio of false-positives (claimed effects that are not correct) to false-negatives
(studies which fail to support a true effect).

There are several checklists or scales available for critical appraisal of observational studies, but no
consensus about using those. In choosing the checklist, one has to take into account how easy the
scale is to use and how long it takes to complete each instrument. The most appropriate scales are
Newcastle Ottawa Scale {8}*, and checklist of STROBE** on reporting observational studies {7}.

The EUnetHTA guideline for classifying evidence and assessing risk of bias for non-randomised
studies recommends the ACROBAT-NRSI (A Cochrane Risk of Bias Assessment Tool) as primary
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RoB tool for the assessment of non-randomised studies: Internal validity of non-randomised studies
(NRS) on interventions available at http://www.eunethta.eu/eunethta-quidelines

*Newcastle Ottawa scale may not be appropriate in the quality assessment of studies examining
disease prevalence or burden of disease. It is more appropriate for studies assessing the link
between diseases and risk factors.

**STROBE check list can be used as a check list for study quality, although it is an instrument
meant for assessing the quality of reporting.

Cohort/Case-controllede studies

Case-control or Cohort studies can be used to identify if the benefits observed in randomised trials
translate into effectiveness across broader populations in clinical settings and provide information
on adverse events and risks. Relevant guidance is available in Joanna Briggs Institute’s Reviewer’s
Manual, 2014, particularly Appendices V and VI {10}.

Descriptive/Case series: See Joanna Briggs Institute’s Reviewer’s Manual, 2014, Appendices V
and VI {10}.

Quality assessment of manufacturer data

The information provided by manufacturers might be limited due to issues of confidentiality and
marketing. This kind of source can be useful in answering questions concerning the requirements
for use of the technology, the development status or forthcoming innovations of the technology.
Manufacturers may also provide information about on-going research and on scientific literature not
yet published. Scientific information provided by manufacturers needs to be evaluated for validity
and applicability. Own analysis of administrative data often requires authorization from the data
owner, which in some countries might be difficult to obtain due to issues of privacy protection and
confidentiality.

Quality assessment of primary data

If there is not enough time to perform a primary study, health care professionals and content experts
or other stakeholders can be consulted for their opinion. However, one needs to be aware that the
amount of knowledge or the respondents’ views may be limited, as it reflects the willingness of the
participants to listen and speak. Even when speaking, the participant’s information output is
influenced by the positions and power relations of the professionals and patients, knowledge
asymmetry, patient's dependency on the doctor's good will, and time constraints. Stakeholders may
represent the patient’s perspective, but the evaluator should be critical to any political agenda.
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Quality assessment of text or expert opinion

While establishing validity, it is not possible to focus on limiting bias in the appraisal of
quantitative studies, especially when dealing with text and opinion. In appraisal of text, the opinions
being raised are vetted, the credibility of the source investigated, the motives for the opinion
examined, and the global context in terms of alternate or complementary views is considered. The
validity in this context therefore relates to what is being said, the source, his/her credibility and
logic, and consideration of the overt and covert motives at play.

Quality assessment of registers, statistics and routinely collected
data

Registers

When one or more quality-assured registers exist, as is the case for example for many organized
screening programs or medical implants, the information can be highly reliable.

The relevance and quality of registers should be appraised carefully, considering the following
questions:

e How representative is the register? (European, national, regional, local?)
e What kind of information has been coded?

e What are the inclusion/exclusion criteria for the data entered?

e What is the quality of information?

e How complete is the coverage?

Data access is an important aspect when working with registers. It may be impossible for
institutions other than the ones managing the register to analyse the raw data. However, some
registers conduct customized analyses.

Statistics and routinely collected data

Routinely collected administrative data (e.g. DRGs, discharge databases, reimbursement claims
databases) can be useful, when available. For example sickness funds collect large amounts of
information which could be used to analyse the utilisation of a technology. By definition, this data
has been collected for purposes other than research and they cannot be used to answer scientific
questions without previous processing. An analysis of this kind of data might be very time-
consuming, since data needs to be ‘prepared’ before analysis, and hence the data may not be
feasible for use within an HTA project. The use of routinely collected statistics has several
limitations. The reliability of the diagnosis varies and it is usually not possible to differentiate
between different stages of the disease. Even the validity of the coding of causes of death may be
variable, and in some countries it is known to be very limited. There are several national and
international sources of statistics which can be used to assess the incidence, prevalence, mortality,
or burden of disease. These statistics are usually in aggregated form and increasingly available
online.
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Own analysis of administrative data often requires authorization from the data owner, which in
some countries might be difficult to obtain due to issues of privacy protection and confidentiality.
Researchers of this domain should be aware of the Policy for HTA Core Model and core HTA
information(http://www.corehta.info/PoliciesAndTerms.aspx) that defines specific rules for using
non-public data, available through the HTA Core Model Online.

Critical Appraisal of Qualitative Evidende

A variety of checklists and tools are available for assessing qualitative studies. These tools use a
series of criteria that can be scored and the decision to include a study can be made based on
whether it meets a pre-determined proportion of all criteria, or certain criteria. Some tools use
weighted scores to evaluate different criteria. An example of a checklist for critical appraisal of
qualitative research is available within the CASP (Critical Appraisal Skills Programme) Checklists
at http://www.casp-uk.net.

Appraisal should consider appropriateness of research method(s), sampling, data collection and
analysis. Although there are several available quality assessment instruments, disagreement still
exists about which criteria is appropriate for the critical appraisal of qualitative research, and
whether quality assessment should be done at all.

For example, within a Cochrane Intervention review, a critical appraisal of qualitative studies is
considered an essential step. According to Cochrane guidance, critical appraisal involves (1)
filtering against minimum criteria, involving adequacy of reporting detail on the data sampling,
collection and analysis; (2) technical rigour of the study elements indicating methodological
soundness and (3) paradigmatic sufficiency, referring to researchers’ responsiveness to data and
theoretical consistency. When choosing an assessment instrument, the review team needs to
consider how appropriate their choice is in the context of their review, and to be aware that whether
or not a study meets the standard might depend on the instrument used. {3}

Analysing and synthesising evidence

There are several issues defined in the HTA Core Model, in this domain particularly, where
systematic data retrieval is not necessary (see Table 1). Unsystematic information gathering from
books, surveys, introduction sections of reviews and articles, registers and the internet (until
saturation is reached) may be enough. However, one should be aware of the possibility for selection
bias, which is due to e.g. insufficient or selective inclusion of information sources and data, and
duly reflect the possible limitations in the domain’s discussion chapter.

When using systematic data retrieval, the approach to data extraction must be appropriate with
regard to the review question, the type of review and the available evidence. The data extraction
needs to be systematic and transparent. The design of these forms should be undertaken carefully,
as it can be a subjective process {7}. The amount of information to be extracted should be directly
related to the questions posed and it must balance detail with usefulness (overly
inclusive/minimalist data extraction form).

In reviews of qualitative studies, data extraction is typically a more iterative process. Review
authors may move between reading primary papers, data extraction and synthesis/interpretation in
several cycles as key themes and questions emerge from the synthesis. {16}
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Key components of data extraction (especially of quantitative studies) include: identifying features
of the study (title, authors, journal, publication details); population characteristics and care setting;
methodological quality; interventions; outcomes: length of follow-up: drops-outs: missing data;
data of the results: effect measures, and notes.

A different form may be necessary if there are findings from qualitative studies. The Cochrane
handbook has aggregated different kinds of extraction forms of qualitative studies {16}. Relevant
guidance is available also through the Joanna Briggs Institutes” Reviewer’s Manual {10} and the
SUMARI (System for the Unified Management, Assessment and Review of Information), available
at http://joannabriggs.org/sumari.html). SUMARI is designed to assist researchers and practitioners
in fields such as health, social sciences and humanities to appraise and synthesis evidence of
feasibility, appropriateness, meaningfulness and effectiveness; and to conduct economic evaluations
of activities and interventions. It is composed of several modules which e.g. facilitates critical
appraisal, data extraction and meta-aggregation of the findings of qualitative studies.

Inclusion and exclusion criteria: principles and tools

The inclusion or exclusion criteria should be clearly defined a priori. The eligibility criteria used
should specify the patients, interventions or exposures and outcomes of interest. In many cases the
type of the study design will also be a key component of the eligibility criteria.

Biases, confounding factors, level of evidence

Triangulation is a way to reduce bias in research, and thus should be recommended when assessing
CUR issues. Triangulation compares the results from two or more different methods of data
collection (for example, interview and observation) or two or more data sources (for example,
interviews with members of different interest groups). The researcher looks for patterns of
convergence to develop or corroborate an overall interpretation. Triangulation can be seen as a way
of ensuring comprehensiveness and encouraging a more reflexive analysis of data than as a pure test
of validity. {17}
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Evidence tables

Until now, the HTA Core Model has not contained any standard tables for summarising the
evidence supporting the answers to research questions. Provision of table templates will be explored
in collaboration with Work Packages 4 and 5 of the EUnetHTA Joint Action 2.

The following resources provide useful insights into presenting data in tabular format:

e The Cochrane Handbook for Systematic Reviewers of
Interventions,http://www.cochrane.org/training/cochrane-
handbook and http://handbook.cochrane.org

o particularly chapter 11.5 ‘Summary of findings tables

e Guidelines International Network: Evidence Tables Working Group http://www.g-i-
n.net/activities/etwg

e Sign 50: A Guideline Developer’s
Handbook http://www.sign.ac.uk/guidelines/fulltext/50/index.html , example
at http://www.sign.ac.uk/quidelines/fulltext/50/compevidence.html

e NICE: The Guidelines Manual 2012, appendices J-K, http://publications.nice.org.uk/the-
guidelines-manual-appendicies-jk-pmg6c¢c

e HTA 101: V. Appraising the evidence, http://www.nlm.nih.gov/nichsr/htal01/ta10107.html

e GRADE: The Grading of Recommendations Assessment, Development and
Evaluationhttp://www.gradeworkinggroup.org/index.htm

Meta-analysis

Meta-analysis is rarely used in the TEC domain because most studies are qualitative or otherwise
not suitable for meta-analysis.

Qualitative synthesis

Synthesising qualitative evidence entails a process of combining evidence from individual
qualitative studies in order to create new understanding. This is done by comparing and analysing
concepts and findings from different sources of evidence with a focus on the same topic of interest.
The synthesis can be an aggregative or interpretive process which requires authors to identify and
extract evidence, categorise the evidence, and combine categories so as to develop synthesized
findings. It is important to understand why people feel or behave in certain ways rather than just to
make a description of it.{18}

There is range of methods available for synthesising diverse forms of evidence, for example meta-
ethnography, grounded theory, thematic synthesis, narrative synthesis, realist synthesis, content
analysis. Some of the methods maintain the qualitative form of the evidence such as meta-
ethnography and some involve converting qualitative findings into a quantitative form such as
content analysis. {15}
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Synthesis methods are classified in different ways, and it has been argued whether it is acceptable to
conduct syntheses of qualitative evidence at all, and if it is acceptable to synthesize qualitative
studies derived from different traditions. {15, 19-21}

Qualitative and quantitative findings could be synthesized in two ways: multilevel synthesis
(separate and combined synthesis) and parallel (separate and juxtaposed synthesis) {18}.
Quantitative and qualitative studies can be synthesized together; one example is a systematic review
on teenage pregnancy and social disadvantage {22}.

Reporting and interpreting

Transparency in information retrieval is crucial when reporting core HTA information; for each
issue, one should explicitly state the sources and methods of information retrieval, whether they are
systematic or not, and what the quality assessment criteria was (also when missing).

A reader of core HTA information might be interested to learn the incidence of the condition and
the extent of use of the technology in other countries, particularly when there is no information
available from one’s own country. Therefore, both European and national-level data may be of
importance, and can thus be reported. Tables, graphs and figures make for abundant numerical
information, e.g. trends in epidemiology, more digestible.

An overview of the guidelines synthesising the main recommendations for management practises
would be illustrative.
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Assessment elements

A0007 Assessment element card

Issue: What is the target population in this assessment?

Topic: Target Population

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical None Yes 1
properties (3.0)
Medical and Surgical Yes Critical None Yes 1
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 1
Screening Technologies | Yes Critical Partial Yes 1
(3.0)
Clarification

Common to all used applications

Relevant for all assessments: Both safety and effectiveness depend largely on the
subpopulation towards which the intervention is targeted. The technology may be used on
all patients with the condition, or only on those in the early stages, or at a specific level of
severity, or on those at moderate risk of having the condition.

Personalised medicine divides the target population into even smaller units when targeting
the intervention onto specific subgroups, based on e.g. genetic profile.

Methodology
and sources

Common to all used applications

Use the target population defined in the scope of the project for assessment, and consider
adding further details and description of who defined the selected subgroups, and why.

Point out, e.g., whether certain populations should be excluded from the analysis

Sources: HTAs, guidelines, reviews, developers/manufacturers. Method: A descriptive
summary.

References
Common to all used applications
Burls et al. 2000 {1}, Busse et al. 2002 {2}, Liberati et al. 1997 {3}, Imaz-Iglesia et al. 1999
{23}, Kristensen et.al 2007 {24}
Content
relations
Sequential
relations
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A0023 Assessment element card

Issue: How many people belong to the target population?

Topic: Target Population

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical None Yes |2
properties (3.0)
Medical and Surgical Yes Critical None Yes 2
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 2
Screening Technologies | Yes Critical None Yes 2
(3.0)
Clarification

Common to all used applications

This information can be used to provide an idea of the resource requirements for
implementing the technology. Estimates of likely relevant increases or decreases in the
size of the target population in the future should also be included.

Methodology
and sources

Common to all used applications

Sources: text books, HTAs, national registries, statistics, systematic reviews. Method: A
descriptive summary.

References
Common to all used applications
Burls et al. 2000 {1}, Busse et al. 2002 {2}, Liberati et al. 1997 {3}, Imaz-Iglesia et al. 1999
{23}, Kristensen et.al 2007 {24}
Content
relations
Sequential
relations

Page 46

© EUnetHTA 2016. The HTA Core Model is a registered trade mark. All use subject to licence.



http://www.htacoremodel.info/
http://www.htacoremodel.info/PoliciesAndTerms.aspx

EUnetHTA JA2 - HTA Core Model 3.0 - www.htacoremodel.info
Health Problem and Current Use of the Technology (CUR)

A0002 Assessment element card

Issue: What is the disease or health condition in the scope of this assessment?

Topic: Target Condition

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Complete Yes 3
properties (3.0)
Medical and Surgical Yes Critical Complete Yes 3
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Complete Yes 3
Screening Technologies | Yes Critical Complete Yes 3
(3.0)
Clarification

Common to all used applications

Indicate the target condition used in the project scope and consider providing a more
comprehensive description of it.

Methodology
and sources

Common to all used applications

Use the target condition and ICD codes defined in the scope of the project, and consider
possibly adding details such as the description of anatomical site, disease aetiology and
pathophysiology, types of disease or classification according to origin, severity, stages, or
risk level, and different manifestations of the condition. The following properties of the
target condition are defined in separate assessment elements and should not be repeated
here: risk factors (A0O003), natural course (A0004), symptoms (A0005), and burden of
disease for the society (A0006).

Sources: text books, HTAs, guidelines, epidemiological reviews or studies, WHO
documents, disease registers. Method: A descriptive summary.

References
Common to all used applications
Burls et al. 2000 {1}, Busse et al. 2002 {2}, Liberati et al. 1997 {3}, Imaz-Iglesia et al. 1999
{23}, Kristensen et.al 2007 {24}
Content
relations
Sequential
relations
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A0003 Assessment element card

Issue: What are the known risk factors for the disease or health condition?

Topic: Target Condition

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Important Partial Yes |4
properties (3.0)
Medical and Surgical Yes Important Partial Yes 4
Interventions (3.0)
Pharmaceuticals (3.0) Yes Important Partial Yes 4
Screening Technologies | Yes Critical Partial Yes 4
(3.0)
Clarification

Common to all used applications

Describing risk factors is especially important when the factors suggest possibilities for
primary and secondary prevention. This information may affect the choice of comparator, or
the appraisal of the overall value of the technology being assessed. The risk factors for
acquiring the condition, and the risk factors for relapses or a worsening of the condition
should be reported here separately. The prevalence of various risk factors might differ
depending on various geographic areas and sub-populations.

Methodology
and sources

Common to all used applications

Sources: text books, HTAs, guidelines, epidemiological reviews or studies. Method:

Systematic review is generally not required. A descriptive summary is sufficient.

References
Common to all used applications
Burls et al. 2000 {1}, Busse et al. 2002 {2}, Liberati et al. 1997 {3}, Imaz-Iglesia et al. 1999
{23}, Kristensen et.al 2007 {24}
Content
relations
Sequential
relations
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A0004 Assessment element card

Issue: What is the natural course of the disease or health condition?
Topic: Target Condition
Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Complete Yes 5

properties (3.0)
Medical and Surgical Yes Critical Complete Yes 5
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Complete Yes 5
Screening Technologies | Yes Critical Complete Yes 5
(3.0)

Clarification

Common to all used applications

This assessment element should provide information on the prognosis and course of the
condition when left untreated. This information is relevant for appraising the overall value of
the technology. A technology targeted at curing a life-threatening condition — for example, a
bypass surgery for severe coronary artery disease — has a different significance than a
technology intended to alleviate the symptoms of a self-limiting condition, such as
medications to alleviate the symptoms of common cold.

Understanding the natural course of a disease may also guide the assessment of the
predicted value or effectiveness of the technology, as technologies may work differently at
a disease’s different stages or grades of severity; there may also be a relationship between
earlier intervention and a better prognosis. This element should also provide information on
the time delay between the onset of disease and the symptoms or other findings which
eventually trigger the need for diagnostics and care.

Methodology
and sources

Common to all used applications

Sources: text books, HTAs, guidelines, epidemiological reviews or studies. Method: A
descriptive summary.

References
Common to all used applications
Burls et al. 2000 {1}, Busse et al. 2002 {2}, Liberati et al. 1997 {3}, Imaz-Iglesia et al. 1999
{23}, Kristensen et.al 2007 {24}
Content
relations
Sequential
relations
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A0005 Assessment element card

Issue: What are the symptoms and the burden of disease or health condition for

the patient?

Topic: Target Condition

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Complete Yes 6
properties (3.0)
Medical and Surgical Yes Critical Complete Yes 6
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Complete Yes 6
Screening Technologies | Yes Critical Complete Yes 6
(3.0)
Clarification

Common to all used applications

Describe the patient’s relevant symptoms before intervention with the technology, their
severity, their urgency and whether they are persistent, intermittent, or undulating, taking
into account different stages of the disease. Patients’ perceptions of the burden of the
disease are not always in line with the clinical seriousness of the disease or its societal
burden. For example, back pain is rarely caused by a life-threatening disease, but it can
still very negatively affect patients’ quality of life and ability to work.

This issue is especially relevant when the patient or individual is expected to undergo a
substantial change in pain, disability, psychosocial issues, or other determinants of quality
of life.

Knowing the severity and/or urgency level of the condition the technology is directed to is
relevant in the ethical analysis of the technology. Information about the severity level is also
important to decision-makers when making decisions about whether or not to implement a
technology.

Methodology
and sources

Common to all used applications

Sources: text books, HTAs, quality of life studies, qualitative patient perception studies.
Method: A descriptive summary.

References
Common to all used applications
Burls 2000 {1}, Busse 2002 {2}, Liberati 1997 {3}, Imaz-Iglesia 1999, Kristensen 2007 {24}
from the CUR domain
Content
relations
Sequential
relations
Other Also in: Ethical analysis
domains

Page 50

© EUnetHTA 2016. The HTA Core Model is a registered trade mark. All use subject to licence.



http://www.htacoremodel.info/
http://www.htacoremodel.info/PoliciesAndTerms.aspx

EUnetHTA JA2 - HTA Core Model 3.0 - www.htacoremodel.info

Health Problem and Current Use of the Technology (CUR)

A0006 Assessment element card

Issue: What are the consequences of the disease or health condition for the

society?

Topic: Target Condition

Application- Application Used | Importance | Transferability | Core | Order
specific Diagnostic Technologies (3.0) Yes | Critical Partial Yes |7
properties Medical and Surgical Interventions | Yes | Critical Partial Yes |7
(3.0)
Pharmaceuticals (3.0) Yes | Critical Partial Yes |7
Screening Technologies (3.0) Yes | Critical Partial Yes |7
Clarification

Common to all used applications

Describe consequences and burden of the disease or health condition, by providing

information on prevalence or incidence of the disease being prevented/treated with the

technology.

Methodology
and sources

Common to all used applications

Methods to use may include disease-specific mortality and disability, life years lost and/or
disability-adjusted life years (DALYS), quality of life (QALYS).

Sources: text books, HTAs, registries and national statistics, WHO incidence, mortality and

survival databases. http://www.who.int/cancerc/resources/incidences/en/ Method: A

descriptive summary

References
Common to all used applications
Burls et al. 2000 {1}, Busse et al. 2002 {2}, Liberati et al. 1997 {3}, Imaz-Iglesia et al. 1999
{23}, Kristensen et.al 2007 {24}
Content
relations
Sequential
relations
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A0009 Assessment element card

Issue: What aspects of the consequences / burden of disease are targeted by the

technology?

Topic: Target Condition

Application- Application Used | Importance | Transferability | Core | Order
specific Diagnostic Technologies (3.0) Yes | Critical Complete Yes |8
properties Medical and Surgical Interventions | Yes | Critical Complete Yes |8
(3.0)
Pharmaceuticals (3.0) Yes | Critical Complete Yes |8
Screening Technologies (3.0) Yes | Critical Complete Yes |8
Clarification

Common to all used applications

The technology can affect only some aspects (e.g. mortality) and leave other aspects (e.g.
quality of life) unaffected.

Specific to Diagnostic Technologies (3.0)

The application of the diagnostic technology may target only one aspect of the burden of
disease, e.g. disability, but not mortality. Or, on the other hand, it can target mortality but
not symptoms.

Specific to Screening Technologies (3.0)

Screening may increase disease incidence due to early diagnosis and overdiagnosis.

Methodology
and sources

Common to all used applications

Deductive models (based on the natural history of the disease, test target and treatment
target; epidemiological studies (if sufficient testing has been done).

References
Content
relations Common to all used applications
B0002
Sequential
relations
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A0018 Assessment element card

Issue: What are the other typical or common alternatives to the current
technology?
Topic: Current Management of the Condition
Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes 9

properties (3.0)
Medical and Surgical Yes Critical Partial Yes 9
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 9
Screening Technologies | Yes Critical Partial Yes 9
(3.0)

Clarification

Common to all used applications

Provide an overview of alternatives to using the technology under assessment. The focus
should primarily be on those alternatives used within professional health care delivery.
Consider also including technologies that people may commonly seek or use, even if these
would not commonly be provided in professional health care (e.g., technologies for self-
testing or self-treatment, or alternative medicine).

Methodology
and sources

Common to all used applications

Clinical guidelines, recommendations, systematic reviews

References
Common to all used applications
Burls et al. 2000 {1}, Busse et al. 2002 {2}, Liberati et al. 1997 {3}, Imaz-Iglesia et al. 1999
{23}, Kristensen et.al 2007 {24}
Content
relations Common to all used applications
B0O001; A0025
Sequential
relations
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A0024 Assessment element card

Issue: How is the disease or health condition currently diagnosed according to

published guidelines and in practice?

Topic: Current Management of the Condition

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes 10
properties (3.0)
Medical and Surgical Yes Critical Partial Yes 10
Interventions (3.0)
Pharmaceuticals (3.0) Yes Important Partial Yes 10
Screening Technologies | Yes Critical Partial Yes 10
(3.0)
Clarification

Common to all used applications

The effectiveness of an intervention may vary among differently diagnosed populations. A
sensitive test tends to have low specificity, resulting in some people, who do not have the
condition, to be among the test-positive population. The effectiveness of an intervention in
that population may be lower than in a population examined with a less sensitive test (but
with more true positive cases). It is important to point out possible discrepancies between
guidelines and actual practice.

Methodology
and sources

Common to all used applications

Sources: Clinical guidelines and published utilisation reviews; in the absence of these,
clinical experts survey. See Appendix 1. Method: Systematic review of clinical guidelines.
Quality appraisal of guidelines can be done using e.g. AGREE Il Instrument. For practice
mapping, a pragmatic review or listing of available information is sufficient. Flowcharts are
illustrative in reporting diagnostic pathways.

References
Common to all used applications
Burls et al. 2000 {1}, Busse et al. 2002 {2}, Liberati et al. 1997 {3}, Imaz-Iglesia et al. 1999
{23}, Kristensen et.al 2007 {24}
Content
relations
Sequential
relations
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A0025 Assessment element card

Issue: How is the disease or health condition currently managed according to

published guidelines and in practice?

Topic: Current Management of the Condition

Application- Application Used | Importance | Transferability | Core | Order
specific Diagnostic Technologies (3.0) Yes | Critical Partial Yes |11
properties Medical and Surgical Yes | Critical Partial Yes |11
Interventions (3.0)
Pharmaceuticals (3.0) Yes | Critical Partial Yes |11
Screening Technologies (3.0) Yes | Critical Partial Yes |11
Clarification

Common to all used applications

It is important to describe whether the technology is an add-on or a replacement for the
existing management options, and what the other evidence-based alternatives are.
When considering alternatives, note that element A0018 focuses on the alternatives and
you can refer to it here.

Are there differences in the treatment of diseases at their various stages? Identify

practice variations resulting from differences in the forms, stages or severity of the
disease. This may be useful in understanding the proper place of technology in the
health care delivery process.

Different stages of the disease may call for different therapeutic procedures (for
example, aortic insufficiency is first treated with medication, but at a certain point of
cardiac structural changes an operation is preferred).

Identification of practice variations may imply differences in the quality of health care.
Deviation from evidence-based guidelines may suggest over/under-use of the
technology.

Methodology
and sources

Common to all used applications

Provide an overview of treatment alternatives, including also the technologyl/ies in this
assessment. Likewise, diagnostic or monitoring methods used for various diseases may
vary depending on the stage of disease.

Clinical guidelines, recommendations and published utilisation reviews; in the absence of
these clinical experts survey. See Appendix 1. Method: Systematic review of clinical
guidelines. Quality appraisal of guidelines can be done using e.g. AGREE Il Instrument.
For practice mapping, a pragmatic review or listing of available information is sufficient.
Flowcharts are illustrative in reporting management pathways.

References

Common to all used applications

Burls 2000 {1}, Busse 2002 {2}, Liberati 1997 {3}, Imaz-Iglesia 1999, Kristensen 2007
{24}
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Content
relations Common to all used applications
A0018; G0008, G0001
Sequential
relations
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A0001 Assessment element card

Issue: For which health conditions and populations, and for what purposes is the

technology used?

Topic: Utilisation

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Complete Yes 12
properties (3.0)
Medical and Surgical Yes Critical Complete Yes 12
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Complete Yes 12
Screening Technologies | Yes Critical Complete Yes 12
(3.0)
Clarification

Common to all used applications

Include all relevant conditions and populations for which the technology has been
proposed. This question is especially relevant when there are (1) multiple potential target
conditions and populations for which the technology is used, or (2) multiple intended uses,
both those (officially) indicated as well as others. There may also be differing views about
the appropriate use of the technology that are essential to highlight.

Describe the following:

1. Differences in the use of the technology for various indications, and how it might act
differently in different patient groups. Point out e.g., if certain populations should be
excluded from using the technology, or if they require, e.g., a different dosage. Certain
technologies may be primarily indicated for second-line use, but are also used for first-
line treatment.

2. Specific group(s) of patients on which the technology is used within the present
assessment should be provided.

3. Aims of the technology (in terms of benefits to the target population).

Methodology
and sources

Common to all used applications
Method: A descriptive summary.

Sources: HTAs, guidelines, reviews, clinician consultation, developers/manufacturers.

References
Common to all used applications
Burls et al. 2000 {1}, Busse et al. 2002 {2}, Liberati et al. 1997 {3}, Imaz-Iglesia et al. 1999
{23}, Kristensen et.al 2007 {24}
Content
relations
Sequential
relations
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A0011 Assessment element card

Issue: How much are the technologies utilised?

Topic: Utilisation

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical None Yes 13
properties (3.0)
Medical and Surgical Yes Important None No 13
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 13
Screening Technologies | Yes Critical None Yes 13
(3.0)
Clarification

Common to all used applications

Provide national estimates for current and future utilisation rates, in the indication under
assessment, for both the technology under assessment and its comparators. Variations in
utilisation reflect market access, sales figures, actual usage on the hospital level, and
adherence to the use of the technology by both professionals and patients. Data on current
and previous utilisation reflects the phase that the technology is in (experimental,
emerging, established or obsolete). This also has implications for the availability of
evidence and the level of uncertainties.

Specific to Screening Technologies (3.0)

What is the current rate of screening adherence?

Methodology
and sources

Common to all used applications

National statistics, surveys, technology and procedure registers, disease management
studies, utilisation studies, manufacturer sales data

References
Common to all used applications
Burls et al. 2000 {1}, Busse et al. 2002 {2}, Liberati et al. 1997 {3}, Imaz-Iglesia et al. 1999
{23}, Kristensen et.al 2007 {24}
Content
relations Common to all used applications
G0009, G0010
Sequential
relations
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A0012 Assessment element card

Issue: What kind of variations in use are there across countries/regions/settings?

Topic: Utilisation

Application- Application Used | Importance | Transferability | Core | Order
specific Diagnostic Technologies (3.0) Yes | Important Partial Yes |14
properties Medical and Surgical Yes Important Partial Yes |14
Interventions (3.0)
Pharmaceuticals (3.0) Yes Important Partial Yes |14
Screening Technologies (3.0) Yes Important Partial Yes |14
Clarification

Common to all used applications

This information can be useful for decision-makers in understanding regional variations in
their own country, as well as understanding the situation in comparison to other countries.

Methodology
and sources

Common to all used applications

National statistics, surveys, disease management studies, manufacturer sales data,

utilisation reviews, audits, studies on praxis-variation. Own primary analysis of: Disease
register, procedure register, device register, administrative data (DRG, discharge

databases, reimbursement claims database).

References
Common to all used applications
Burls et al. 2000 {1}, Busse et al. 2002 {2}, Liberati et al. 1997 {3}, Imaz-Iglesia et al. 1999
{23}, Kristensen et.al 2007 {24}
Content
relations Common to all used applications
G0009, G0010, G0007, GO008
Sequential
relations
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G0009 Assessment element card

Issue: Who decides which people are eligible for the technology and on what

basis?

Topic: Utilisation

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes 15
properties | (3 )
Medical and Surgical Yes Critical Partial Yes 15
Interventions (3.0)
Pharmaceuticals (3.0) Yes Important Partial Yes 15
Screening Technologies Yes Important Partial Yes 15
(3.0)
Clarification

Common to all used applications

Provide information on the key actors who decide on the use of the technology. Do most
important decisions take place on the national level (e.g. population screening) or are they,
for example, made by individual professionals (e.g. surgical method for a specific disease)?
How is the decision made — are there some documented criteria?

Information about the possible variations on the decision level and decision criteria has
ethical implications.

This issue may be especially important in the context of rare diseases.
This issue is related to the issue of work processes (G0001).
Specific to Pharmaceuticals (3.0)

Companion diagnostics (tests or measurements) assist physicians in making treatment
decisions for their patients by elucidating the efficacy and/or safety of a specific
pharmaceutical or a class of pharmaceuticals for a targeted patient group or sub-groups.
Specify and explain how companion diagnostics should be used to identify eligible patients.

Specify the criteria for higher risk groups of patients such as the elderly and children.
Specific to Screening Technologies (3.0)

Decisions about people eligible for screening are made in the beginning of the screening.
Usually, the decisions have been made nationally or regionally (in municipalities) but also
locally (by employers). In systematic screening, the screening unit does not make decisions
about who is eligible for screening. The management of positive test results needs systems
to guarantee proper follow-up and, sometimes, case specific evaluation. In this topic
responsibilities should be identified.

Page 60

© EUnetHTA 2016. The HTA Core Model is a registered trade mark. All use subject to licence.



http://www.htacoremodel.info/
http://www.htacoremodel.info/PoliciesAndTerms.aspx

EUnetHTA JA2 - HTA Core Model 3.0 - www.htacoremodel.info
Health Problem and Current Use of the Technology (CUR)

Methodology
and sources

Common to all used applications

Literature search, guidelines, documents of hospitals, own research: questionnaires and
interviews of different actors of the process (monitoring authorities, hospitals, hospital
districts, laboratory).

References
Common to all used applications
KristensenFB et al. 2007 {24} from the CUR domain
Content
relations Common to all used applications
A0011, A0012; B0004, B0016; D0021; 10012; HO012, FO012; G0O0OO1
Sequential
relations
Other Also in: Organisational aspects
domains
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FO0001 Assessment element card

Issue: Is the technology a new, innovative mode of care, an add-on to or
modification of a standard mode of care or replacement of a standard mode of
care?

Topic: Utilisation

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies Yes Critical Partial Yes |16
properties (3.0)
Medical and Surgical Yes Critical Partial Yes 16
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 16
Screening Technologies Yes Critical Partial Yes 16
(3.0)
Clarification

Common to all used applications

Explain how the possible use/non-use of the technology would affect the current treatment

process and practices. How substantial is the change in current practices?

Notice that the technology may be in a different phase of utilisation for different health

conditions or purposes of use.

Methodology
and sources

Common to all used applications

Horizon scanning databases, ongoing research databases, information from manufacturers.

References
Common to all used applications
Mitcham 2004 {25}
Content
relations
Sequential
relations
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A0020 Assessment element card

Issue: For which indications has the technology received marketing authorisation

or CE marking?

Topic: Regulatory Status

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Complete Yes 17
properties (3.0)
Medical and Surgical Yes Critical Complete Yes 17
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Complete Yes 17
Screening Technologies | Yes Critical Complete Yes 17
(3.0)
Clarification

Common to all used applications

There are both international and national market authorisation systems. There are
established systems for pharmaceuticals, but less so for devices and procedures. An
overview of the authorisation systems status with regard to key processes, e.g. CE marking
or EMA/FDA approval, is recommended. Information on national data and an analysis of
possible discrepancies can also be highly useful.

Specific to Diagnostic Technologies (3.0)

Imaging devices may require approval. Substances needed for obtaining images (e.g.
radiotracers) may also require additional approval. In some cases, the approval for primary
screening is different to that for clinical use (FDA recently licensed tests explicitly for
screening), but approval is in most cases obtained for diagnostic use and the test is
proposed for screening without any other formal approval.

Specific to Screening Technologies (3.0)

Imaging devices may require approval. Substances needed for obtaining images (e.g.
radiotracers) may also require additional approval. In some cases, the approval for primary
screening is different to that for clinical use (FDA recently licensed tests explicitly for
screening), but approval is in most cases obtained for diagnostic use and the test is
proposed for screening without any other formal approval.

Methodology
and sources

Common to all used applications

CE-Approval, EMA, FDA, national authorities. Manufacturers should be contacted in order
to identify which steps have they taken/ are they planning to take concerning market
approval.

References

Common to all used applications

Burls et al. 2000 {1}, Busse et al. 2002 {2}, Liberati et al. 1997 {3}, Imaz-Iglesia et al. 1999
{23}, Kristensen et.al 2007 {24} from the CUR domain
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Content
relations Common to all used applications
10015; B0O002
Sequential
relations
Other Also in: Description and technical characteristics of technology
domains
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A0021 Assessment element card

Issue: What is the reimbursement status of the technology?

Topic: Regulatory Status

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Important Complete Yes 18
properties (3.0)
Medical and Surgical Yes Important Complete Yes 18
Interventions (3.0)
Pharmaceuticals (3.0) Yes Important Complete Yes 18
Screening Technologies | Yes Important Complete Yes 18
(3.0)
Clarification

Common to all used applications

List information on national reimbursement status from different countries for the
technology as well as the comparators, including key dates and anticipated licensing
timeframe. Notice that reimbursement status may differ for different purposes, e.g.,
treatment vs. prevention. Information on full coverage, co-payments, coverage under
special circumstances/conditional coverage is useful.

Methodology
and sources

Common to all used applications

Appendix 1 of REA model: List of websites of national agencies with information on
reimbursement
EVIDENT database.

References
Common to all used applications
Burls et al. 2000 {1}, Busse et al. 2002 {2}, Liberati et al. 1997 {3}, Imaz-Iglesia et al. 1999
{23}, Kristensen et.al 2007 {24} from the CUR domain
Content
relations Common to all used applications
10012; B0O002
Sequential
relations
Other Also in: Description and technical characteristics of technology
domains
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Description and technical characteristics of
technology (TEC)

Description

What is this domain about?

The information given in this domain describes the technology (or a sequence of technologies) and
its technical characteristics, i.e. when it was developed and introduced, for what purpose(s); who
will use the technology, in what manner, for what condition(s), and at what level of health care.
Material requirements for the premises, equipment and staff are described, as are any specific
training and information requirements. The regulatory status of the technology should be listed,
where applicable.

The issues in this domain need to be described in sufficient detail to differentiate the technology
from its comparators. Terms and concepts should be used in a manner that allows those unfamiliar
with the technology to get an overall understanding of how it functions and how it can be used. It is
important to distinguish between scientifically proven versus suspected mechanisms of action.
Important terms should be defined, and a glossary or a list of product names provided. The section
may include pictures, diagrams, videos, or other visual material, in order to facilitate understanding
for persons who are not experts in the field.

The TEC domain contains 16 issues. The issues are related to the four main topics: (1) training and
information needed to use the technology; (2) features of the technology; (3) investments and tools
required to use the technology and (4) regulatory status. Table 1 below shows the topics and issues
specific to this domain.
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Table 1. Topics and issues in the TEC domain

Topic Issue Assessment
element ID
Features of the What is this technology and the comparator(s)? B0001
technology
Features of the What is the claimed benefit of the technology in relation to B0002
technology the comparator(s)?
Features of the What is the phase of development and implementation of the | BO0O03
technology technology and the comparator(s)?
Features of the Who administers the technology and the comparator(s) and B0004
technology in what context and level of care are they provided?
Features of the Are reference values or cut-off points clearly established? B0O018
technology
Regulatory Status For which indications has the technology received marketing | A0020
authorisation or CE marking?
Regulatory Status What is the reimbursement status of the technology? A0021
Investments and tools What material investments are needed to use the B0O00O7
required to use the technology?
technology
Investments and tools What kind of special premises are needed to use the B0008
required to use the technology and the comparator(s)?
technology
Investments and tools What equipment and supplies are needed to use the B0009
required to use the technology and the comparator(s)?
technology
Investments and tools What kind of data/records and/or registry is needed to B0010
required to use the monitor the use of the technology and the comparator(s)?
technology
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Training and information | What kinds of requirements in terms of qualification and B0012
needed to use the guality assurance processes are needed for the use or

technology maintenance of the technology?

Training and information | What kinds of skills and training characteristics and B0013
needed to use the information are needed for the personnel/caregivers using

technology this technology?

Training and information | What kind of training resources and information should be B0014
needed to use the provided to the patient who uses the technology, or for his

technology family?

Training and information | What information about the technology should be provided to | BO015

needed to use the patients outside the target group and to the general public?
technology
Other Who manufactures the technology? A0022

Why is this domain important?

A careful description of the technical characteristics and special requirements of the technology,
and the rationale for its use may help with translating policy questions into research questions in
other domains. Different generations or versions of a technology may have different indications,
performance characteristics and applicability. A good description of the technology is particularly
important in fast developing fields where even minor changes or improvements in a technology can
have variable effects on the measures of benefit.

Relations to other domains

Taking into account that the health technology is the topic of this evaluation, it can be said that the
TEC domain is related to all other domains: Health Problem and Current Use of the Technology
(CUR), Safety (SAF), Clinical Effectiveness (EFF), Costs and Economic Evaluation (ECO),
Organisational Aspects (ORG), Ethical Analysis (ETH), Patients and Social Aspects (SOC), and
Legal Aspects (LEG) domains. In practice there is a considerable overlap with CUR, ORG and
LEG. The authors of the TEC domain should cooperate with the authors of those domains to avoid
duplication of work.
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Methodology

Process for answering research gquestions

Although the HTA Core Model calls all questions deriving from the generic issues ‘research
questions’, it is important to keep in mind that the questions and answering methodologies of this
domain are in many ways different than in several other domains. Instead of trying to discover the
‘value’ of the technology - as is the case, e.g., in the EFF and ECO domains - the analysis in this
domain aims at providing many of the other domains, and the whole collection of HTA information,
a pragmatic and practical set of background information. The information should be gathered and
compiled in an adequately reliable manner

In several cases, methodologies familiar from clinical or HTA research are not suitable for finding
proper up-to-date . Consequently, it may be much faster and more efficient to collect a proper
background set of information through an international survey among HTA agencies, health
ministries or health service providers, rather than to perform extensive literature searches to
conclude that ‘evidence was not available’ — an answer that is not at all helpful in this domain.

The researchers working on the TEC domain should consider their basic approach very early on in
the project, as several other domains depend on the answers of this domain. The same applies to the
CUR and ORG domains. A joint survey early on in the project should be considered as a pragmatic
approach to finding answers to key questions of these three domains. In addition, other domains
should contribute to these survey questions so that they provide useful information for all domains.

If the researchers of this domain decide to make a full systematic literature review to answer one or
more questions in this domain, they should also consult the EUnetHTA Guideline Process of
information retrieval for systematic reviews and health technology assessments on clinical
effectiveness, available athttp://www.eunethta.eu/outputs/eunethta-methodological-guideline-
process-information-retrieval-systematic-reviews-and-healt. Although focusing on effectiveness,
the guideline may provide useful advice for work within other domains as well.

Gathering information

Where to find information?

The source of information will depend on the location of a technology within its product life cycle.
Review articles and textbooks can be helpful when searching for information about the history and
characteristics of an established technology. The information concerning the technology may be
obtained from its manufacturers, from clinical experts using the technology, but also from literature
(i.e. descriptive publications). For prototypes and innovative technologies, published peer reviewed
literature may be limited. It may need to be supplemented with grey literature (includes non-peer
reviewed and non-published literature, as well as confidential commercial information) as well as
with anecdotal information from general web-searches. There are some issues, e.g., the coverage
status of a technology (inclusion in the benefit catalogue, levels of co-payment, etc.), where
information is not easy to retrieve. ldentification of adequate and usable information
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sources requires local knowledge of the healthcare system{1}. This data can be obtained through a
survey early on in the project. Whenever the research group considers using confidential
information, e.g., from manufacturers, they should take into account the relevant principles defined
in the Policy for HTA Core Model and core HTA information.

Databases and search strategies

Review articles and textbooks can be helpful when searching for information about the history and
characteristics of the technology. Published literature may be obtained by searching bibliographic
databases such as MEDLINE (published by the United States National Library of Medicine),
Pubmed (http://www.ncbi.nlm.nih.gov/pubmed/), EMBASE (Excerpta Medica published by
Elsevier, https://www.embase.com), the Cochrane Library (http://www.thecochranelibrary.com)
and the Centre for Reviews and Dissemination (CRD) and possibly HTA and/or clinical practice
guideline search engines. Establishing regular notifications for new results using the alert function
on these databases will facilitate easy updating of the literature review to ensure that it is up to date
at the time of completing the HTA. Electronic searches can be supplemented by hand-searching the
reference lists of key papers.

Useful other sources and links

Grey literature (e.g., working papers from research groups or committees, white papers, or
preprints), hand-searching of reference lists, as well as conference proceedings may be identified by
searching the websites of HTA and related agencies, professional associations. Contacting
manufacturers, clinicians, nurses, paramedics and patients and reading Internet discussion forums
may also be valuable.

Key information may also be extracted from the life sciences database BIOSIS
(http://thomsonreuters.com/en/products-services/scholarly-scientific-research/scholarly-search-and-
discovery/biosis-previews.html), which includes patents, journals, conferences, books, review
articles, etc. While deciding which of these sources are most relevant for the search will largely
depend on the technology in question, compilations of potentially relevant sources of information,
such as the HTAI IRG Vortal (http://www.htai.org) and Institute of Health Economics (IHE)
‘Health technology assessment on the net’ report (http://www.ahfmr.ab.ca) can provide a useful
starting points [see also other sources in [111] in Appendix 1].

If the technology has obtained regulatory approval, the information that has been submitted as part
of the approval process could be used as a source of data on the description and technical
characteristics of the technology. This may be available from major EU or US regulatory bodies as
well as from regulatory bodies in those countries where the technology has been approved for use
(see [109] in Appendix 1). Further information (e.g., description of the technology, expected
performances, and intended use) can be obtained from the manufacturer’s website, or in the case of
confidential information, by directly requesting it from the manufacturer.

There may also be relevant user information on web sites of clinicians, nurses, paramedics and
patients. Published information may be supplemented with contacts or interviews with appropriate
experts and agencies. Regardless of the source, all data should be subject to the same requirements
for scientific rigour and transparency.

Some important databases and other possibly useful sources of information for the analysis in this
domain are listed below. The list is extensive and researchers within each HTA project should
carefully consider which sources best match the needs of their project. It is also recommended to
use the Summarised Research in Information Retrieval for HTA (SuRe Info, available
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at http://vortal.htai.org/?g=sure-info), which provides research-based information relating to the
information retrieval aspects of producing health technology assessment.

List of bibliographic databases on published literature:

e MEDLINE (published by the United States National Library of Medicine),

e Pubmed (http://www.ncbi.nlm.nih.gov/pubmed/),

e EMBASE (Excerpta Medica published by Elsevier) (https://www.embase.com/),

e Cochrane Library (http://www.thecochranelibrary.com/view/0/index.html)

e CRD DARE (Centre for Reviews and Dissemination / Database of Abstracts of Reviews of
Effects)

e NHS EED (National Institute for Health Research / Economic Evaluation Database)
e Cinahl (Cumulative Index to Nursing and Allied Health Literature)
e Psyclinfo (literature in behavioral sciences and mental health)

e Social Science databases: Sociological Abstracts, Social Services Abstracts, Social Care on
line / Caredata and SocINDEX, ASSIA (Applied Social Sciences Index and Abstracts)

e Administrative studies: General science publishers' databases such as Emerald Library,
Science Direct and Ebsco Academic Search Elite, Pub Med Central (PMC) and Bio Med
Central (BMC), ProQuest Health Management

e Educational database: ERIC (Education Recourses Information Center)
e GIN (Guideline International Network)
e Databases of international organisations, e.g. the WHO, OECD

e Ongoing research databases, e.g. EUnetHTA POP database
at http://eunethta.dimdi.de/PopDB/ and ClinicalTrials.gov at http://www.clinicaltrials.gov/

e Horizon scanning databases and web sites, e.g. EuroScan at www.euroscan.org.uk/

e The EUnetHTA pool of structured HTA information will be a pertinent source of
information on e.g. disease incidence

e BIOSIS Preview http://thomsonreuters.com/en/products-services/scholarly-scientific-
research/scholarly-search-and-discovery/biosis-previews.html

o includes patents, journals, conferences, books, review articles etc.
e Regulatory bodies’ databases
e Grey literature:
o Dissertational Abstracts, conference proceedings (Web of Science database);

o Scirus (Reports of Hospital Studies and Doctoral Thesis),
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e OAlster (including open access collections)
Registers and statistics:
e Technology and procedure registers ( see further information in [100] of Appendix 1)
o Disease registers (see further information in [105] of Appendix 1)
e Birth defect registries
e National screening registries

e Routinely collected statistics and administrative data (e.g. DRG, discharge databases,
reimbursement claims databases)

e Pharmaceutical registers (Rote Liste, Vidal, DrugDex)

Web sites:

Scientific specialist association web sites

Clinician web sites

Patient association web sites

Manufacturer web sites

Marketing authorisation and other regulatory institutions' web sites (see further information
in [109] of Appendix 1).

o The SPC (Summary of Product Characteristics) includes information on the marketing
authorisation status of a
pharmaceutical http://en.wikipedia.org/wiki/Summary of Product Characteristics

o EPARs (European Medicines Agency / European Public Assessment Reports)
o National health services' web sites

o Regional/local governments' health departments’ web sites

o Benefits and sickness funds' web sites

o Technology developers’ and manufacturers’ web sites

o Various sources through using internet search engines

Other sources:

e Hand-searching the reference lists of key papers

e Grey literature (e.g., working papers from research groups or committees, white papers, or
preprints)

e Conference proceedings
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e Market research reports
e Manufacturers' handbooks and direct contacts
e Expert opinions: Contacts or interviews with appropriate experts and agencies

e HTAI IRG Vortal (http://www.htai.orq)

o includes information for conducting HTA

o Experience of organisations e.g. NHS Technology Adoption
Centrehttp://www.technologyadoptionhub.nhs.uk/

o Institute of Health Economics (IHE) ‘Health technology assessment on the net’ report
(http://www.ahfmr.ab.ca) can provide a useful starting point (see also other sources in
[111] in Appendix 1).

o National and regional guidelines

o National and regional norms and regulations

Own primary research

There could be different reasons why own research is needed; for example, if no studies were found
in the literature search, and if there is a specific need for information of one’s own country which is
not available in the literature.

Some aspects to take into account when considering own research:
e Own qualitative research might be the only way to assess real practice use and misuse.
e Apart from actual trials, the following may provide useful information:
o Discussions with experts or officials
o Expert surveys or interviews
o Research using administrative databases
o register-based research

If the resources available for the assessment project do not allow carrying out own primary
research, it can be useful to consult healthcare professionals or other content experts in a less formal
manner.

The information collected should give an exhaustive overview of answers to the issues in the
domain.
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Tools for critical appraisals

A technology assessment nearly always requires a systematic review of the existing scientific
literature, and will often have to be supplemented with an analysis of data from other primary
information or data sources. The two approaches lead to results of different reliability and validity
and it is primarily the HTA question that determines the choice of the most appropriate method {2}.

Quality assessment of retrieved information may be difficult, as there is often no standard way of
doing it, and many aspects and facets must be taken into account when information is evaluated in
terms of its quality.

The validity of the information may differ considerably depending on the source and type of
information requested (quantitative or qualitative; registers, administrative data, etc.).

The specificity and uniqueness of a certain health technology could generate very little information,
and with the addition of novelty, the researchers are usually faced with a lack of evidence. For
example, it might be difficult to find up-to-date information on the approval status of a technology
by reviewing published literature. Even if there are scientific publications on the issue (e.g. policy
studies) they are likely to rapidly become outdated. Information obtained from websites or through
telephone query of relevant authorisation and reimbursement agencies, or from the local HTA
agencies, is likely to be more reliable and practical.

Quality assessment of manufacturer data

The information provided by manufacturers might be limited due to issues of confidentiality and
marketing. This kind of source can be useful in answering questions concerning the requirements
for use of the technology, the development status or forthcoming innovations of the technology.
Manufacturers may also provide information about on-going research and on scientific literature not
yet published. Scientific information provided by manufacturers needs to be evaluated for validity
and applicability. Own analysis of administrative data often requires authorization from the data
owner, which in some countries might be difficult to obtain due to issues of privacy protection and
confidentiality.

Quality assessment of expert opinions

If there is not enough time to perform a primary study, health care professionals and content experts
or other stakeholders can be consulted for their opinion. However, one needs to be aware that the
amount of knowledge or the respondents’ views may be limited, as it reflects the willingness of the
participants to listen and speak. Even when speaking, the participant’s information output is
influenced by the positions and power relations of the professionals and patients, knowledge
asymmetry, patient's dependency on the doctor's good will, and time constraints. Stakeholders may
represent the patient’s perspective, but the evaluator should be critical to any political agenda.

While establishing validity, it is not possible to focus on limiting bias in the appraisal of
quantitative studies, especially when dealing with text and opinion. In appraisal of text, one needs to
consider the opinions being raised are vetted, the credibility of the source investigated, the motives
for the opinion examined, and the global context in terms of alternate or complementary views. The
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validity in this context therefore relates to what is being said, the source, his/her credibility and
logic, and consideration of the overt and covert motives at play.

Quality assessment of registers, statistics and routinely collected
data

Registers: When one or more quality-assured registers exist, as is the case for example for many
organized screening programs or medical implants, the information can be highly reliable.

The relevance and quality of registers should be appraised carefully, considering the following
questions:

e How representative is the register? (European, national, regional, local?)
e What kind of information has been coded?

e What are the inclusion/exclusion criteria for the data entered?

e What is the quality of information?

e How complete is the coverage?

Data access is an important aspect when working with registers. It may be impossible for
institutions other than the ones managing the register to analyse the raw data. However, some
registers conduct customized analyses.

Statistics and routinely collected data: Routinely collected administrative data (e.g. DRGs,
discharge databases, reimbursement claims databases) can be useful, when available. For example
sickness funds collect large amounts of information which could be used to analyse the utilisation
of a technology. By definition, this data has been collected for purposes other than research and
they cannot be used to answer scientific questions without previous processing. An analysis of this
kind of data might be very time-consuming, since data needs to be ‘prepared’ before analysis, and
hence the data may not be feasible for use within an HTA project. The use of routinely collected
statistics has several limitations. The reliability of the diagnosis varies and it is usually not possible
to differentiate between different stages of the disease. Even the validity of the coding of death
causes may be variable, and in some countries it is known to be very limited. There are several
national and international sources of statistics which can be used to assess the incidence,
prevalence, mortality, or burden of disease. These statistics are usually in aggregated form and
increasingly available online.

Own analysis of administrative data often requires authorization from the data owner, which in
some countries might be difficult to obtain due to issues of privacy protection and confidentiality.
Researchers of this domain should be aware of the Policy for HTA Core Model and core HTA
information that defines specific rules for using non-public data.
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Critical Appraisal of Qualitative Evidence

A variety of checklists and tools to assess qualitative studies is available. These tools use a series of
criteria that can be scored and the decision to include a study can be made based on whether it
meets a pre-determined proportion of all criteria, or certain criteria. Some tools use weighted scores
to evaluate different criteria.

Appraisal should consider appropriateness of research method(s), sampling, data collection and
analysis. Although there are several available quality assessment instruments, disagreement still
exists about which criteria is appropriate for the critical appraisal of qualitative research, and
whether quality assessment should be done at all.

For example, within a Cochrane Intervention review, a critical appraisal of qualitative studies is
considered an essential step. According to Cochrane guidance, critical appraisal involves (1)
filtering against minimum criteria, involving adequacy of reporting detail on the data sampling,
collection and analysis; (2) technical rigour of the study elements indicating methodological
soundness and (3) paradigmatic sufficiency, referring to researchers’ responsiveness to data and
theoretical consistency. When choosing an assessment instrument, the review team needs to
consider how appropriate their choice is in the context of their review, and to be aware that whether
or not a study meets the standard might depend on the instrument used. {3}

Analysing and synthesising evidence

Data extraction

There are several issues defined in the HTA Core Model, particularly in this domain, where
systematic data retrieval is not necessary. Unsystematic gathering of information may instead be
enough.

A higher level of evidence provides decision-makers with sufficient confidence in the relevance and
reliability of findings. When describing the technical characteristics of a technology, several biases
may exist in relation to the selection of information, the quality of information, or the co-founding
factors.

Qualitative synthesis

In general, the characteristic of a technology can be obtained from a few sources. The description of
the comparator could instead be part of a huge research work and in this case, a synthesis of the
evidence is useful.

Quialitative and quantitative findings could be synthesised in two ways: multilevel synthesis
(separate and combined synthesis) and parallel synthesis (separate and juxtaposed synthesis) {4}.
Furthermore, quantitative and qualitative studies can be synthesised together; one example is a
systematic review on teenage pregnancy and social disadvantage {5}.

Qualitative synthesis is a process of combining evidence from individual qualitative studies in order
to create new understanding. This is done by comparing and analysing concepts and findings from
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different sources of evidence, with a focus on the same topic of interest. It can be an aggregative or
interpretive process, which requires authors to identify and extract evidence, categorise it, and
combine categories so as to develop synthesised findings. It is important to understand why people
feel or behave in a certain way and not to just make a description of these events {4}.

There is a range of methods available for synthesising diverse forms of evidence; for example,
meta-ethnography, grounded theory, thematic synthesis, narrative synthesis, realist synthesis,
content analysis. Some of the methods, such as meta-ethnography, maintain the qualitative form of
the evidence, while others, such as content analysis, involve converting qualitative findings into a
quantitative form {6}.

Synthesis methods are classified in different ways, and it has been argued whether it is acceptable to
conduct syntheses of qualitative evidence at all, as well as whether it is acceptable to synthesise
qualitative studies derived from different traditions. {6, 7, 8}

Reporting and interpreting

Transparency in information retrieval is crucial when reporting core HTA information; it should be
explicitly stated what the sources and methods of retrieval were, whether they were systematic or
not, and what quality assessment criteria were (also when missing).

The issues in the TEC domain need to be described in sufficient detail to differentiate the
technology from its comparators. Terms and concepts should be used in a manner which allows
those unfamiliar with the technology to get an overall understanding of how it functions and how it
can be used. It is also important to distinguish between scientifically proven versus suspected
mechanisms of action. Important terms should be defined, and a glossary or a list of product names
provided. The section may include pictures, diagrams, videos, or other visual material, in order to
facilitate understanding, for persons who are not experts in the field.

The users of HTA require sufficient information on the design and function of the technology to
understand the technology’s mode of action, its technical requirements and possible problems and
alternatives, its staffing requirements, its applicability range, its variants, and its possible direct
risks. For medical devices, it may be helpful to include drawings or schematics for the technology
that illustrate the components, dimensions and materials of construction of the device.

For diagnostic and monitoring technologies (laboratory tests, imaging, questionnaires etc.), it is
important to include sufficient information about the technical precision of the technology. This
information, which is different from the accuracy data presented in the clinical effectiveness
domain, should be reported in this domain.

For management processes (such as screening programs) the position and interaction of the
technology within the broader healthcare sequence should be described. This also may require
listing alternative technologies.
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Assessment elements

B0O001 Assessment element card

Issue: What is this technology and the comparator(s)?

Topic: Features of the technology

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes 1
properties (3.0)
Medical and Surgical Yes Critical Complete Yes 1
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Complete Yes 1
Screening Technologies | Yes Critical Partial Yes
(3.0)
Clarification

Common to all used applications

This is relevant for all assessments. Use the descriptions of the technology and
comparator(s) defined in that scope and elaborate them in more detail. The technology
may include a single device, a questionnaire, imaging or a sequence of technologies. The
HTA may address one or several similar technologies.

Separately describe the technology and the comparator. The description should include the
type of device, technique, procedure or therapy; its biological rationale and mechanism of
action; there should also be a description of how the technology differs from its
predecessors, and of the various current modifications or different manufacturers’ products,
especially if the dissimilarities affect performance.

Methodology
and sources

Common to all used applications

Manufacturers” sites, published literature including reviews, textbooks, introduction
sections of research articles, effectiveness studies, clinical experts, studies in basic
science, HTA-reports.

References

Common to all used applications

Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et al.
2005

Specific to Diagnostic Technologies (3.0)
Liberati A. et al. 1997; Busse R. et al. 2002
Specific to Medical and Surgical Interventions (3.0)

Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et al.
2005
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Content
relations Common to all used applications
A0022, A0018; FO001
Sequential
relations
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Issue: What is the claimed benefit of the technology in relation to the
comparators?

B0002 Assessment element card

Topic: Features of the technology

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Important Complete Yes |2
properties (3.0)
Medical and Surgical Yes Critical Partial Yes 2
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 2
Screening Technologies | Yes Important Complete Yes 2
(3.0)
Clarification

Common to all used applications

This issue is especially relevant for new technologies with uncertain expectations and
claims of benefit.

Describe the following aspects:

e How is it expected to be an improvement over previous/existing technologies used for
the same health problem? What are the claimed objectives? (e.g. increased safety,
health benefit, accuracy or patient compliance)

¢ Is the technology intended to replace or to supplement existing technologies.

¢ Is the technology licensed as a mono-intervention, or in addition to current
interventions (which should be specified)

¢ Are there stopping rules for use of the technology?

¢ Is there evidence that the technology works (or is used) outside its current indication
area, or produces incidental findings that can have consequences relevant to
effectiveness, safety, organisational, social and ethical domains?

This information may explain the choice of comparator(s) and outcomes for the
assessment and helps in appraising the overall results.

Methodology
and sources [Common to all used applications

Manufacturers” sites, HTAs, effectiveness studies, clinical experts, published literature
including reviews, introduction sections of research articles, grey literature, hand-searches
and conference proceedings, consulting clinical professionals, lay journals and websites.
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References
Common to all used applications
Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et al.
2005
Specific to Diagnostic Technologies (3.0)
Liberati A. et al. 1997; Busse R. et al. 2002
Specific to Medical and Surgical Interventions (3.0)
Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et al.
2005

Content

relations Common to all used applications
A0001, A0009; C0008
Specific to Screening Technologies (3.0)
A0018, D1019

Sequential

relations
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B0003 Assessment element card

Issue: What is the phase of development and implementation of the technology

and the comparator(s)?

Topic: Features of the technology

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes 3
properties (3.0)
Medical and Surgical Yes Critical Partial Yes 3
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 3
Screening Technologies | Yes Critical Partial Yes 3
(3.0)
Clarification

Common to all used applications

Most technologies will be introduced at approximately the same time in several countries.
This information is relevant for the assessment of technologies that are at an earlier stage
in their development, as during that time the evidence base may change rapidly. It is also
important to establish whether new versions of the technology, which include substantial
improvements, are expected in the near future. It is useful for end users to know if new
versions or adaptations of the technology are expected in the near future.

Describe the following aspects:

¢ Is the technology an innovation?

e When was it developed?

¢ [s the technology only partially innovative (i.e. a modification of an existing technology),
and in that case, is it possible to specify the degree of innovation the technology may
represent?

o When was the technology introduced into healthcare?

e Is the technology an already established one, but now used in a different way, for
instance for a new indication?
Is it experimental, emerging, established in use or obsolete (implementation level)?
Is the technology field changing rapidly?

o How does this technology differ from its predecessors (other technologies used for
similar purposes)?

e Are there new aspects that may need to be considered when applying it?

e Is there evidence that the technology works (or is used) outside its current indication
area or produces incidental findings that can have consequences relevant to EFF, SAF,
ORG, SOC and ETH?

Methodology
and sources

Common to all used applications

Manufacturers” sites and effectiveness studies, HTAs, guidelines, published literature
including reviews, textbooks, introduction sections of research articles, grey literature,
hand-searches and conference proceedings.
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References
Common to all used applications
Burls 2000 {1}, Busse 2002 {2}, Liberati 1997 {3}, Imaz-Iglesia 1999, Kristensen 2007 {24}
Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et al.
2005
Specific to Diagnostic Technologies (3.0)
Liberati A. et al. 1997; Busse R. et al. 2002
Specific to Medical and Surgical Interventions (3.0)
Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et al.
2005
Content
relations Common to all used applications
A0020, A0021, A0011, A0019, A0020; FO001
Sequential
relations
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Issue: Who

B0004 Assessment element card

administers the technology and the comparators and in what context
and level of care are they provided?

Topic: Features of the technology

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes |4
properties (3.0)
Medical and Surgical Yes Critical Partial Yes 4
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 4
Screening Technologies Yes Critical Partial Yes 4
(3.0
Clarification

Common to all used applications
Describe the following aspects:

¢ Which professionals (nurses, doctors, and other professionals) apply and make
decisions about starting or stopping the use of the technology?

e Do the patients themselves, or their caregivers, administer the technology?

e Who can select the patients, make referrals, decide to initiate the use of the technology,
or interpret the outcome?

e Are there certain criteria (skills, function, training requirements) for the patients or
professionals who will administer the technology?

Describe the level of care in which the technology is used: self-care, primary care,
secondary and/or tertiary care; furthermore, If used in secondary or tertiary care, describe
whether it is intended to be used in the outpatient or inpatient setting.

The technology’s role in the management pathway can be a replacement, an add-on, or for
triage

Methodology
and sources

Common to all used applications

Clinical guidelines, professionals’ consensus statements, HTAs, manufacturers” websites,
introduction sections of research articles, interviews with clinical professionals or patients.

Manufacturer, effectiveness studies, clinical experts, legislation. National or local
judgement, as well as grey literature, hand-searches and conference proceedings can be
also used.

Page 86

© EUnetHTA 2016. The HTA Core Model is a registered trade mark. All use subject to licence.



http://www.htacoremodel.info/
http://www.htacoremodel.info/PoliciesAndTerms.aspx

EUnetHTA JA2 - HTA Core Model 3.0 - www.htacoremodel.info
Description and technical characteristics of technology (TEC)

References
Common to all used applications
Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et al.
2005
Specific to Diagnostic Technologies (3.0)
Liberati A. et al. 1997; Busse R. et al. 2002
Specific to Medical and Surgical Interventions (3.0)
Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et al.
2005

Content

relations Common to all used applications
A0012, A0025; G0001, GO0O05
Specific to Screening Technologies (3.0)
D1007

Sequential

relations
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B0018 Assessment element card

Issue: Are reference values or cut-off points clearly established?

Topic: Features of the technology

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Important Partial Yes 5
properties (3.0)
Medical and Surgical Yes Important Partial Yes 5
Interventions (3.0)
Pharmaceuticals (3.0) No
Screening Technologies | Yes Important Partial Yes 5
(3.0)
Clarification

Common to all used applications

Are conflicting/varying definitions of an abnormal finding likely to affect the interpretation of

the results? (If so, please describe them.)

Methodology
and sources

Common to all used applications

Manufacturers” sites, published literature including reviews, textbooks, handbooks,
introduction sections of research articles, interviews with specialists, as well as grey
literature, hand-searches and conference proceedings.

References
Common to all used applications
Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et al.
2005
Specific to Diagnostic Technologies (3.0)
Liberati A. et al. 1997; Busse R. et al. 2002
Specific to Medical and Surgical Interventions (3.0)
Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et al.
2005
Content
relations
Sequential
relations
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A0020 Assessment element card

Issue: For which indications has the technology received marketing authorisation

or CE marking?

Topic: Regulatory Status

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Complete Yes 6
properties (3.0)
Medical and Surgical Yes Critical Complete Yes 6
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Complete Yes 5
Screening Technologies | Yes Critical Complete Yes 6
(3.0)
Clarification

Common to all used applications

There are both international and national market authorisation systems. There are
established systems for pharmaceuticals, but less so for devices and procedures. An
overview of the authorisation systems status with regard to key processes, e.g. CE marking
or EMA/FDA approval, is recommended. Information on national data and an analysis of
possible discrepancies can also be highly useful.

Specific to Diagnostic Technologies (3.0)

Imaging devices may require approval. Substances needed for obtaining images (e.g.
radiotracers) may also require additional approval. In some cases, the approval for primary
screening is different to that for clinical use (FDA recently licensed tests explicitly for
screening), but approval is in most cases obtained for diagnostic use and the test is
proposed for screening without any other formal approval.

Specific to Screening Technologies (3.0)

Imaging devices may require approval. Substances needed for obtaining images (e.g.
radiotracers) may also require additional approval. In some cases, the approval for primary
screening is different to that for clinical use (FDA recently licensed tests explicitly for
screening), but approval is in most cases obtained for diagnostic use and the test is
proposed for screening without any other formal approval.

Methodology
and sources

Common to all used applications

CE-Approval, EMA, FDA, national authorities. Manufacturers should be contacted in order
to identify which steps have they taken/ are they planning to take concerning market
approval.
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References
Common to all used applications
Burls et al. 2000 {1}, Busse et al. 2002 {2}, Liberati et al. 1997 {3}, Imaz-Iglesia et al. 1999
{23}, Kristensen et.al 2007 {24} from the CUR domain
Content
relations Common to all used applications
10015; B0O002
Sequential
relations
Other Also in: Health Problem and Current Use of the Technology
domains
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A0021 Assessment element card

Issue: What is the reimbursement status of the technology?

Topic: Regulatory Status

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Important Complete Yes 7
properties (3.0)
Medical and Surgical Yes Important Complete Yes 7
Interventions (3.0)
Pharmaceuticals (3.0) Yes Important Complete Yes 6
Screening Technologies | Yes Important Complete Yes 7
(3.0)
Clarification

Common to all used applications

List information on national reimbursement status from different countries for the
technology as well as the comparators, including key dates and anticipated licensing
timeframe. Notice that reimbursement status may differ for different purposes, e.g.,
treatment vs. prevention. Information on full coverage, co-payments, coverage under
special circumstances/conditional coverage is useful.

Methodology
and sources

Common to all used applications

Appendix 1 of REA model: List of websites of national agencies with information on
reimbursement
EVIDENT database.

References
Common to all used applications
Burls et al. 2000 {1}, Busse et al. 2002 {2}, Liberati et al. 1997 {3}, Imaz-Iglesia et al. 1999
{23}, Kristensen et.al 2007 {24} from the CUR domain
Content
relations Common to all used applications
10012; B0O002
Sequential
relations
Other Also in: Health Problem and Current Use of the Technology
domains
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Issue:

B0O007 Assessment element card

What material investments are needed to use the technology?

Topic: Investments and tools required to use the technology

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Important Partial Yes 8
properties (3.0)
Medical and Surgical Yes Critical Partial Yes 8
Interventions (3.0)
Pharmaceuticals (3.0) Yes Important Partial Yes 7
Screening Technologies | Yes Important Partial Yes 8
(3.0)
Clarification

Common to all used applications

These can include devices, machinery, computer programs, etc. — those parts of the
technology that need to be purchased (and often installed) by an organisation in order for
the technology to be used. Includes the need for back-up investment to cover malfunctions
in use.

Methodology
and sources

Common to all used applications

Manufacturers” sites, published literature including reviews, textbooks, handbooks,
introduction sections of research articles, interviews with specialists, clinical experts, user
information. National or local judgement, as well as grey literature, hand-searches and
conference proceedings.

References

Common to all used applications

Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et al.
2005

Specific to Diagnostic Technologies (3.0)
Liberati A. et al. 1997; Busse R. et al. 2002
Specific to Medical and Surgical Interventions (3.0)

Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et al.
2005
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Content
relations Common to all used applications
EO001, E0002; G0006, GO003
Specific to Screening Technologies (3.0)
EO001, E0002, GO006
Sequential
relations
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B0O008 Assessment element card

Issue: What kind of special premises are needed to use the technology and the

comparator(s)?

Topic: Investments and tools required to use the technology

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Important Partial Yes |9
properties (3.0)
Medical and Surgical Yes Critical Partial Yes 9
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Complete Yes 8
Screening Technologies | Yes Important Partial Yes 9
(3.0
Clarification

Common to all used applications

Many technologies require purpose-built premises, such as radiation-secured areas,

Faraday cages, dressing rooms for the patient, or specific premises for storage and

reconstitution of chemotherapy pharmaceuticals equipped with fume cupboards.

Typical premises in primary or secondary care may differ markedly from country to

country.

Clearly describe the necessary facilities, rather than just using general statements (e.g. to

be used in hospitals only).

Methodology
and sources

Common to all used applications

User information from manufacturer and market approval authority. HTAs, applicability
studies, interviews with clinical experts and hospital managers.

National or local judgement can be also used.

References

Common to all used applications

Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et al.

2005

Specific to Diagnostic Technologies (3.0)

Liberati A. et al. 1997; Busse R. et al. 2002

Specific to Medical and Surgical Interventions (3.0)

Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et al.

2005
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Content
relations

Sequential
relations
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B0O009 Assessment element card

Issue: What equipment and supplies are needed to use the technology and the

comparator?

Topic: Investments and tools required to use the technology

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Important Partial Yes |10
properties (3.0)
Medical and Surgical Yes Critical Complete Yes 10
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Complete Yes 9
Screening Technologies Yes Important Partial Yes 10
(3.0)
Clarification

Common to all used applications

Describe all required disposable items necessary for using the technology, such as:
syringes, needles, pharmaceuticals and contrast agents, fluids, bandages and tests for
identifying patients eligible for treatment.

Methodology
and sources

Common to all used applications

Information from manufacturer, HTAs, applicability studies, interviews with clinical
professionals and hospital manager, user information.

National or local judgement can be also used.

References
Common to all used applications
Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et al.
2005
Specific to Diagnostic Technologies (3.0)
Liberati A. et al. 1997; Busse R. et al. 2002
Specific to Medical and Surgical Interventions (3.0)
Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et al.
2005

Content

relations Common to all used applications
E0001, EO002; GO006

Sequential

relations
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B0010 Assessment element card

Issue: What kind of data/records and/or registry is needed to monitor the use of
the technology and the comparator?

Topic: Investments and tools required to use the technology

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Important Partial Yes 11
properties (3.0)
Medical and Surgical Yes Critical None Yes 11
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 10
Screening Technologies | Yes Important Partial Yes 11
(3.0)
Clarification

Common to all used applications

Describe the data that needs to be collected about the care process, professionals

involved, patients and their health outcomes. These include, e.g., clinical indications,
specified populations, prescriber information, inpatient or outpatient use, test results,
review period, and health outcomes. In case of new technologies, consult EVIDENT

database.

Describe the general importance of having a registry for monitoring the use of this

particular technology and the comparator is also needed. Are there existing registries that

should be used, or should a registry be established, to collect the necessary data to

monitor safety or true life effectiveness? National examples should be provided.

Specific to Pharmaceuticals (3.0)

Refer to SPC and EPAR.

Registries are sometimes connected with the risk sharing scheme that innovative

pharmaceuticals require in some countries. Notice also the requirements of
pharmacovigilance monitoring.

Methodology
and sources

Common to all used applications

Sources: Local authorities and legislation, administrative staff, clinical professionals, HTAs,

National or local judgement.

References

Common to all used applications

Liberati A. et al. 1997; Busse R. et al. 2002 {1}; Kristensen FB et al. 2007 {10}; Draborg E
et al. 2005 {35} from the SAF domain

Specific to Diagnostic Technologies (3.0)

Busse R et al. 2002 {1}
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Content
relations Common to all used applications
G0008, G0003
Sequential
relations
Other domains | Also in: Safety
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B0012 Assessment element card

Issue: What kind of requirements in terms of qualification and quality assurance

processes are needed for the use or maintenance of the technology?

Topic: Training and information needed to use the technology

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes 12
properties (3.0)
Medical and Surgical Yes Critical Partial Yes 12
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 11
Screening Technologies | Yes Critical Partial Yes 12
(3.0)
Clarification

Common to all used applications

Differentiate between the users who are (1) applying the technology (could be different
from those interpreting results); (2) interpreting the results and making clinical decisions
and (3) taking care of service and maintenance.

Describe the type of training materials (writing and/or translation, other adaptation)

needed, and the characteristics of the personal training (individual and/or group sessions,
number and length of sessions, number and qualifications of trainers)? Are regular or
frequent standardisation or quality checks required (e.g. CME points)?

Provide an estimate of the extent to which the training and quality assurance measures

may affect the efficacy and safety of the technology.

Methodology
and sources

Common to all used applications

Manufacturers” sites, approving authority, published literature including handbooks,
textbooks, reviews, HTA-reports, interviews with specialists and clinical experts, as well
as grey literature, hand-searches and conference proceedings.

Research studies and national or local judgment can be used.
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References
Common to all used applications
Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et al.
2005
Specific to Diagnostic Technologies (3.0)
Liberati A. et al. 1997; Busse R. et al. 2002
Specific to Medical and Surgical Interventions (3.0)
Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et al.
2005
Content
relations Common to all used applications
G0003; C0020, C0062, C0063; E0001, E0002; GO006
Sequential
relations
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B0013 Assessment element card

Issue: What kinds of skills and training characteristics and information are

Topic: Training and information needed to use the technology

needed for the personnel/caregivers using this technology?

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Important Partial Yes 13
properties (3.0)
Medical and Surgical Yes Important None No 13
Interventions (3.0)
Pharmaceuticals (3.0) Yes Important None No 12
Screening Technologies | Yes Important None No 13
(3.0)
Clarification

Common to all used applications

Describe the type of training materials (writing and/or translation, other adaptation) and the
characteristics of the personal training (individual and/or group sessions, number and
length of sessions, number and qualifications of trainers).

If the technology requires a specific skill that is developed while using the technology over
a period of time (learning curve), an estimate should be provided of the number of patients
a professional needs to treat (as a basis or per year) in order to reach an acceptable
minimum standard. Provide an estimate of the extent to which the training and quality
assurance measures may affect the efficacy and safety of the technology.

Methodology
and sources

Common to all used applications

Manufacturer, effectiveness studies, observational studies, applicability studies, clinical
experts, user information, HTA-reports. National or local judgement.

References

Common to all used applications

Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et al.
2005

Specific to Diagnostic Technologies (3.0)
Liberati A. et al. 1997; Busse R. et al. 2002
Specific to Medical and Surgical Interventions (3.0)

Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et al.
2005
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Content

relations Common to all used applications
G0003; C0020, C0062, CO063; 10008; FO006

Sequential

relations
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B0014 Assessment element card

Issue: What kind of training resources and information should be provided to the
patient who uses the technology, or for his family?

Topic: Training and information needed to use the technology

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Important Partial Yes 14
properties (3.0)
Medical and Surgical Yes Critical None Yes 14
Interventions (3.0)
Pharmaceuticals (3.0) Yes Optional None No 13
Screening Technologies Yes Important Partial Yes 14
(3.0)
Clarification
Common to all used applications
Describe the type of training materials that should be provided (writing and/or translation,
other adaptation), by whom they should be provided, and the characteristics of the personal
training (individual and/or group sessions, number and length of sessions, number and
qualifications of trainers) and if an informed consent regarding this type of training
participation is required.
Methodolog
y and Common to all used applications
sources
Manufacturer data, effectiveness studies, observational studies, applicability studies, clinical
experts, user information, patient organisations, HTA-reports.
National or local judgement
References
Common to all used applications
Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et al. 2005
Specific to Diagnostic Technologies (3.0)
Liberati A. et al. 1997; Busse R. et al. 2002
Specific to Medical and Surgical Interventions (3.0)
Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et al. 2005
Content
relations Common to all used applications
C0008, C0003, C0005, C0007, CO062; FO004, FOO06; G0O004; HO003, HOO07, HOOOS; 100
02
Sequential
relations
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B0015 Assessment element card

Issue: What information about the technology should be provided to patients

outside the target group and to the general public?

Topic: Training and information needed to use the technology

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Important Partial Yes |15
properties (3.0)
Medical and Surgical Yes Critical None Yes 15
Interventions (3.0)
Pharmaceuticals (3.0) Yes Optional None No 14
Screening Technologies | Yes Important Partial Yes 15
(3.0)
Clarification

Common to all used applications

Describe what type of information materials that should be provided (writing and/or
translation, other adaptation), and whether informed consent for this type of training
participation is required.

Methodology
and sources

Common to all used applications

Manufacturer data, effectiveness studies, observational studies, applicability studies,
clinical experts, user information, patient organisations, HTA-reports, discussion forums in
web, as well as grey literature, hand-searches and conference proceedings.

National or local judgement

References
Common to all used applications
Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et al.
2005
Specific to Diagnostic Technologies (3.0)
Liberati A. et al. 1997; Busse R. et al. 2002
Specific to Medical and Surgical Interventions (3.0)
Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et al.
2005
Content
relations Common to all used applications
F0005, FO011; G0004; H0002, HO007, HOO08; 10002, 10008
Sequential
relations
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A0022 Assessment element card

Issue: Who manufactures the technology?

Topic: Other
Application- Application Used | Importance | Transferability | Core | Order

specific properties | piagnostic Technologies Yes | Important Partial Yes |16
(3.0)
Medical and Surgical Yes Important Partial Yes |16
Interventions (3.0)
Pharmaceuticals (3.0) Yes Important Partial Yes |15
Screening Technologies Yes Important Partial Yes |16
(3.0)

Clarification

Common to all used applications

Please provide information on national, European and international level about the
manufacturer of this technology.

Methodology and

sources Common to all used applications
Manufacturers” information, clinical guidelines, legislation, HTAs, approving authority
National or local judgement.
References

Common to all used applications

Liberati A. et al. 1997 {3}; Busse R. et al. 2002 {2}; Kristensen FB et al. 2001; Draborg
E et al. 2005

Specific to Diagnostic Technologies (3.0)
Liberati A. et al. 1997; Busse R. et al. 2002
Specific to Medical and Surgical Interventions (3.0)

Liberati A. et al. 1997; Busse R. et al. 2002; Kristensen FB et al. 2001; Draborg E et
al. 2005

Content relations

Sequential
relations

Common to all used applications

10037
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Safety (SAF)

Description

What is this domain about?

Safety is an umbrella term for any unwanted or harmful effects caused by using a health
technology. An HTA should include an assessment of safety both in order to benefit individual
patients and to inform policy makers {1}. Safety information, balanced with data on effectiveness,
forms the basis for further assessments of the technology with regard to, e.g., costs and
organisational aspects.

The diversity of various types of health technology draws with itself many different types of safety
issues; due to this, legitimate differences can occur in the way one can undertake an assessment of
safety. The authors of a core HTA should cover those safety issues that are important to patients, or
otherwise likely to be important in guiding the decisions of health care providers and policy makers.
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Table 1: Topics and issues in this domain

Topic Issue Assessment
element ID

Patient safety How safe is the technology in relation to the comparator(s)? C0008

Patient safety Are the harms related to dosage or frequency of applying the C0002
technology?

Patient safety How does the frequency or severity of harms change over time or in | C0004
different settings?

Patient safety What are the susceptible patient groups that are more likely to be C0005
harmed through the use of the technology?

Patient safety What are the consequences of false positive, false negative and C0006
incidental findings generated by using the technology from the
viewpoint of patient safety?

Patient safety Are the technology and comparator(s) associated with user- Co0007
dependent harms?

Occupational What kind of occupational harms can occur when using the C0020

safety technology?

Environmental What kind of risks for the public and the environment may occur C0040

safety when using the technology?

Safety risk How can one reduce safety risks for patients (including technology- C0062

management , user-, and patient-dependent aspects)?

Safety risk How can one reduce safety risks for professionals C0063

management (including technology-, user-, and patient-dependent aspects)?

Safety risk How can one reduce safety risks for the environment C0064

management (including technology-, user-, and patient-dependent aspects)

Safety risk What kind of data/records and/or registry is needed to monitor the B0010

management use of the technology and the comparator(s)?

Page 108

© EUnetHTA 2016. The HTA Core Model is a registered trade mark. All use subject to licence.



http://www.htacoremodel.info/
http://www.htacoremodel.info/PoliciesAndTerms.aspx

EUnetHTA JA2 - HTA Core Model 3.0 - www.htacoremodel.info
Safety (SAF)

The following categories of harm may help identify and classify assessment elements for the Safety
domain.

e Atechnology may cause direct harm: mortality, morbidity or disability due to radiation,
toxicity, immunogenicity, idiosyncrasy, hypersensitivity, invasiveness, etc.; or it can
harm indirectly due to e.g. insufficient training or experience, lack of equipment
maintenance, or inappropriate patient selection.

e Indirect harms can further be grouped into operator or setting dependent and patient
dependent harms.The former can be modified by changing practices or improving user
knowledge, skills and behaviour. The latter may indicate vulnerable patient groups that
require special protection.

e Harms are often classified according to their fatality or intensity into mild, moderate, and
serious or severe {2}. ‘Serious’ refers to adverse effects that have significant medical
consequences: they can for example lead to death, permanent disability, or prolonged
hospitalisation. In contrast, ‘severe’ refers to the intensity of a particular adverse effect. A
non-serious adverse effect, such as headache, may be severe in intensity (as opposed to mild
or moderate).

e Harms can occur not only in patients or individuals using the technology. Their family and
close ones, foetus, other patients, health care professionals, public, and
the environment can also be affected.

e Risk is an estimate of the probability of the harm.

e Harms can be classified according to their dose-relatedness or time-relatedness. Increasing
amount of exposure to technology (larger dose or longer time) can increase the risk of an
adverse effect.

e Harms can be previously known or unexpected. Control of known harms can be attempted
by, e.g., using specific monitoring tests to identify vulnerable patients or limiting the dose or
time of exposure. Unexpected harm should be considered especially when expanding the use
of a technology and in particular when launched outside a study context {2}.

e The causality of harm, i.e. the likelihood that the intervention is causative of an observed
adverse event, is frequently evaluated.

For the HTA Core Model-suggested definitions for safety-related terms, see the guideline
‘Endpoints used in REA of pharmaceuticals — Safety’ {3}.

It is important that HTA assessors use consistent and precise terminology to avoid confusion and
misleading conclusions. For this purpose, the Medical Dictionary for Regulatory

Activities (MedDRA), developed by the International Conference on Harmonisation, could be a
useful instrument. {4} MedDRA includes medical signs, symptoms, syndromes and diagnoses as
well as social conditions, surgical and medical procedures and laboratory and clinical
investigations. It comprises five levels: lowest level terms (LLTs); preferred terms (PTs); high level
terms (HLTSs); and high level group terms (HLGTS). It is organised into 26 system organ classes
(SOCs). The use of MedDRA for recording and reporting adverse effects/reactions data on
marketed medicines is mandatory in the European Union. MedDRA is available free of charge to
regulatory authorities and to certain non-profit-making organisations and on payment of an annual
subscription to other users.{6}
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Besides MedDRA-coded adverse events, it may be useful to also analyse endpoints which measure
harms not based on this terminology. These concern explicitly pre-planned endpoints which are
recorded according to pre-planned definitions (e.g. different evaluations of bleeding events: major
bleeding, minor bleeding, etc.). For observational studies in claims databases and electronic health
records, other terminology may be used for AE assessment (ICD-9, ICD-10, READ).

Additionally, the HTA Core Model recommends the use of terminology developed in the National
Cancer Informatics Program (NCIP) Open-Development Initiative at the National Institutes of
Health in the USA. This includes the NCI Common Terminology Criteria for Adverse

Events (CTCAE) v.4 and the WHO system-organ class categories {7}. Some researchers observe
that standard ‘preferred terms’ can distort descriptions in the original reports of adverse events and
blur distinctions between them, as the terminology has not been well standardised {8}.

Why is this domain important?

Safety information is essential for being able to form a balanced view of the overall diagnostic or
therapeutic value of a technology. Reliable information on harms is challenging to gather and find;
it is therefore particularly important to share it on the European level.

Assessment of safety issues should always be considered, but it is especially necessary in any of the
following cases {9}:

e The technology presents any risk of serious harm or a high risk of milder harms.
e The technology is used in large populations.
e The benefit-harm-balance is close to even.

e Several technologies with similar effectiveness can be used for the condition, and they have
different safety profiles.

e The false positive rate of a diagnostic or screening test is high and patients may be subjected
to unnecessary, potentially harmful investigations or treatments.

e Adverse effects or poor tolerability threaten the acceptability and use of the technology.

Relations to other domains

Work in the Safety domain should be carefully coordinated with the Clinical Effectiveness (EFF)
domain. Benefit-harm-balance is an essential issue in EFF. It is worthwhile to discuss how to avoid
duplicate work in finding information for that. The Safety domain may require information from
Health Problem and Current Use of the Technology (CUR), Description and Technical
Characteristics of the Technology (TEC), and Ethical Analysis (ETH) domains. Information
provided by SAF is of relevance to at least the Organisational Aspects (ORG), Costs and Economic
Evaluation (ECO), ETH domains, and possibly also to the Legal Aspects (LEG) domain.

Other domains, especially EFF, may identify and cover safety-related information. A rapid HTA
process can include an integrated literature search for both efficacy and safety information, although
this approach may overlook study designs that provide more extensive safety information.
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Screening-specific content

Since screening technologies are used for large numbers of healthy persons, the tolerance threshold
for harms should be very low {10}. Indirect harms specific to screening technologies are:

e False positive results, which may cause stress and anxiety and lead to unnecessary, possibly
harmful, further investigations or treatments.

e False negative results of a screening test may have potential to delay the detection of illness.
A false negative result may have medical, psychological, economic, or legal consequences.

e A true negative test result may reduce normal alertness to symptoms of disease and lead to a
false sense of security.

e Overdiagnosis and overtreatment can be a problem if screening tends to find and lead to
treatment of conditions that have a good prognosis, even when not treated. The same occurs
if screening detects other conditions than the one it aims to detect.

Pharmaceutical-specific content

The safety issues specific to pharmaceutical technologies (drug safety, patient safety, adverse drug
reactions, patient susceptibility, pharmaceutical safety) should be considered while working on the
safety domain {11}. For further details, see the guideline ‘Endpoints used in REA of
pharmaceuticals — Safety’ {3}.

Methodology

Gathering information

Where to find information?

Primary sources of published information are the medical reference databases: The Cochrane
Library, Medline, EMBASE, etc. The SuRe Info database (Summarized Research in Information
Retrieval for HTA,http://vortal.htai.org/?q=sure-info) is a web resource that provides research-
based information relating to the information retrieval aspects of producing systematic reviews and
health technology assessments, including domain-specific searching advice. In addition, the
following sources or enquiries may be helpful:

¢ National or international safety monitoring systems of adverse events which may be
managed by a national statutory body or by a supra-national body; Risk Management
Programs and systematic safety research; particular attention to label warnings and open
questions in pharmacovigilance is needed
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e Disease or technology monitoring registries of patients receiving treatment, which may be
organised at an international, national or regional level and is managed by a government
agency, professional body or the manufacturer.

e Pharmacovigilance data analysis and pharmacovigilance systems or spontaneous adverse
event databases, such as:

o The Uppsala Monitoring Centre spontaneous reporting database (http://www.who-
umec.org) and the Vigibase Services, maintained by Uppsala Monitoring Centre,
responsible for the management of the WHO Programme for International Drug
Monitoring

o The EMA collects adverse reactions reports on medicines licensed across the EU
through the EudraVigilance database. Reports are received from EU regulatory agencies
and pharmaceuticals companies.

o Adverse Event Reporting System (AERS), the database supported by the FDA’s post-
marketing safety surveillance program for approved drugs. The MedWatch website, on
which the FDA collects information about adverse reactions.

e Manufacturers’ product data sheets or applications for a product license if available.
European Public Assessment Reports of pharmaceuticals. Risk Management Plans for
pharmaceuticals.

e Manufacturers’ periodic safety update reports (PSUR), a pharmacovigilance tool; collecting
information from a variety of different sources (spontaneous reports from different
countries, clinical trials, registries).

e Specific enquiries to manufacturers (e.g., industry submissions, product information),
regulators, professional bodies or patient group perspectives may help identify additional
sources of information.

When information is scarce, it may be necessary to look for grey literature (drug monographs,
bulletins, or conference proceedings); to do reference checking of retrieved literature, or hand
searching of selected journals; or to ask experts in the area. Inclusion of unpublished studies can
provide additional adverse effects information and more precise risk estimates. However, there is
insufficient evidence to indicate whether inclusion of unpublished studies has a major influence on
the pooled risk estimates in meta-analyses of adverse effects {12}. In some cases, routine statistics
from hospital, primary care, or health system funders may be available and provide suitable
information. Furthermore, information from patient associations may provide valuable patient
experiences especially in emerging technologies {13}.

The sources of information that have been used should be clearly stated.

Databases and search strategies

Searches may not detect all relevant studies because indexing terms for adverse effects are not
always assigned in original studies, and the authors do not mention adverse effects in the title or
abstract. To improve the sensitivity of the search, terms for specific adverse effects have to be
defined separately for search strategies in each respective database {14}. New, previously
unrecognised adverse effects remain therefore easily undetected {15}. The search should consider
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including several study types, as systematic reviews of adverse effects have often used inadequate
searches to identify studies {16}.

The following approaches can be used to complement the search strategy with key elements derived
from study population and the technology in question:

e Index terms (thesaurus terms, e.g., MeSH in Medline)
o For specific adverse effects: ‘haemorrhage’, ‘pain’, ‘nausea’, ‘lethargy’, ‘fatigue’, etc.

o For harm in general: ‘Adverse Effects’ (subheading), ‘safety’, ‘toxicity’, ‘drug toxicity’,
‘complications’, etc.

e Subheadings or qualifiers either attached to technology name indexing terms or ‘floated’,
i.e. searched without being attached to an indexing term

e Text words (terms used by the original authors in title and abstract), also taking into account
different conventions in spelling and variations in the endings of the terms.

o For specific adverse effects: ‘pain’, ‘nausea’, ‘anxiety’, ‘tiredness’, ‘lethargy’,
‘malaise’, etc.

o For harm in general: ‘side effect’, ‘safety’, ‘adverse effect/event/reaction’,
‘complication’, ‘poisoning’, etc.

e Index terms and text words to capture certain study designs, such as cohort studies or case
reports.

The search strategies for each database and study inclusion criteria should be clearly reported. This
applies also to information retrieved elsewhere.

What kind of information is required?

A systematic approach is required in the assessment of safety (harms). Core HTA authors, who are
not aware of any specific safety problem, usually start with a broad overview of the whole range of
adverse effects associated with the use of the technology. They may be confronted with an
unstructured mix of lists and texts covering many diverse outcomes due to a lack of consistency in
reporting harms. A predefined classification of adverse effects could help the authors in
approaching the data {9}.

In relative safety assessment, the main objectives of HTA assessors should be the following:
e To identify the adverse effects
e To quantify the adverse effects in terms of frequency, incidence, severity and seriousness

To compare the safety profile of a pharmaceutical with its comparator(s). The aim is not necessarily
to cover all known and previously unrecognised harms of a technology. Rather, core HTA
producers should focus their review and predefine the safety issues and outcome measures they
wish to address in their assessment {2}.The producers should also define the demographic
characteristics of the population in which the technology is to be used; these can be used for later
comparisons against populations in which safety data has been identified.
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Core HTA authors may choose to narrow their research down into some of the following areas:
e The five to ten most frequent adverse effects

o All adverse effects that either the patient or the clinician considers to be serious (pose a
threat to patients’ life or functioning)

e The most common adverse effects that lead the patient to stop using the intervention
e By category, for example:

o Diagnosed by clinician (e.g. gastrointestinal haemorrhage)

o Diagnosed by lab results (e.g. hypokalaemia)

o Patient-reported symptoms (e.g. pain).

o Biomarkers that may be early indicators of possible adverse effects (for example,
abnormal liver enzymes); offering a means of collecting relevant information even from
short-term studies.

This is not a comprehensive list, but the use of any of the above strategies should help authors
approach the adverse effects analysis in a systematic, manageable and clinically useful fashion {2}.

Study types, designs, and outcome measures

A broad range of study types may be considered for identifying harms relevant for the assessment,
as they bring different and complementary information. Namely, randomised controlled trials,
observational studies and case reports provide evidence on the types and frequencies of harms.
Randomised trials are methodologically the most solid, and may alone be an appropriate source of
evidence for some review questions about harm. However, safety reporting in randomised trials is
heterogeneous and often inadequate {11, 17}.

Rare adverse effects are not usually detected in randomised trials, and not even relatively frequent
harms with a longer latency period can be easily quantified. Information about new, serious, rare,
or long-term adverse effects are thus typically found in observational studies (cohort, case-control,
and cross-sectional studies). Risk of late-onset harms (e.g. number of radiation-induced cases of
cancer) can be estimated based on analogies and assumptions from epidemiological studies.

Besides published research, it is also possible to use routinely collected data or register data. Even
though these databases are often generic and may not contain enough information, their advantages
lie in their larger size or coverage over long periods of time {1}. This can be especially relevant in
the assessment of, e.g., public preventive programs.

Spontaneous reporting of adverse drug reactions is a standard method in identifying safety signals
for marketed drugs. Its primary purpose is to provide early warnings of adverse drug reactions not
recognised prior to marketing. Once a signal has been identified, other methods will be used to
quantify the potential risk in order to avoid unnecessary alarms.

Harms are sometimes summarised into quality-adjusted life years (QALY's) or disability-adjusted
life years (DALYSs). Here QALY approaches refer to using a non-disease specific outcome
measure, which incorporates both quality and duration of life, to represent the years of healthy life
lived. DALYSs are defined as years of healthy life lost. DALY's and QALY are complementary
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concepts, and both approaches multiply the number of years by the quality of those years. In order
to reflect the burden of disease, QALY's use ‘utility weights’ of health states, whereas DALY's use
‘disability weights’ for handicaps. QALY's and DALY s simultaneously capture both positive and
negative changes in morbidity and mortality associated with treatment-related benefits and harms,
and translate outcomes from different diseases into a comparable common metric that is useful for
subsequent quantitative benefit—harm balance analysis. {18, 19, 20}.

Results from trials are usually presented as information on the frequency of occurrence, relative risk
(RR), risk difference (RD), odds ratio (OR), or number needed to harm (NNH) which is the inverse
of absolute risk increase. Estimates of risk from case-control studies are presented in exposure odds
ratios of cases compared with controls. Analysing data based on NNH can be dangerous, since this
measure can be very sensitive if the risk difference is close to zero (i.e. an OR or RR close to 1)
{21}. For meta-analyses, risk ratio (RR) is the most common summary statistic, followed by

the Peto odds ratio. Risk difference (RD) is rarely used in meta-analyses although it is the most
interpretable statistic and is particularly appropriate when examining rare event data {22}.

Search issues specific for screening technologies

Suggested index terms:

e Primary Prevention [Mesh] or Mass Screening [Mesh] or Public Health Practice [Mesh].
Medicalization, false positive, false negative, overdiagnosis, over-treatment

e Drug monographs

e Bulletins

e Conference proceedings

e Reference checking

e Hand searching

e Personal communication

e Manufacturers Periodic Safety Update Reports (PSURS)

e National or international safety monitoring systems (databases) of adverse events which
may be managed by a national statutory body or by a supra-national body

e Disease or technology registries of patients receiving treatment which may be organised at
an international, national or regional level and managed by a government agency,
professional body or the manufacturer
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e In some cases routine statistics from hospital, primary care or health system funders may be
available and provide suitable information

o Specific enquiries to manufacturers (e.g. industry submissions, product information),
regulators or professional bodies

o Information from patient associations may provide valuable patient experiences
especially in emerging technologies {13}.

o Internet discussion forums may provide valuable, but probably unreliable, additional
information.

Useful other sources of information

Inclusion of unpublished studies can provide additional information on adverse effects, as well as
more precise risk estimates. However, there is insufficient evidence to indicate whether inclusion of
unpublished studies has a major influence on the pooled risk estimates in meta-analyses of adverse
effects {12}.

Tools for critical appraisal

There is often a trade-off between the comprehensiveness and the quality of harms data to be
included in an assessment. Including evidence that is likely to be biased, even if no better evidence
exists, may lead to biased conclusions. All included data should therefore be critically appraised.
There is a lack of a relevant quality assessment tools for risk analysis {9}. Any available tool
should be used with caution. Comparing evidence from randomised trials and observational studies
is useful.

The timelines of literature and registration data should be evaluated, as should their applicability in
vulnerable patient groups, such as elderly people with polypharmacy, people with comorbidities,
neonates and children, pregnant women and immunosuppressed patients.

The authors of a core HTA should consider at least the following aspects:

e Were the methods used for detecting adverse effects reported? (Prospective or routine
monitoring, spontaneous reporting, or patient checklists/questionnaires/diaries)

e How rigorous were these methods?
e Was the follow-up sufficiently long to assess the risk of serious longer-term safety issues?

e How complete is the reporting? Did the investigators report all serious or common harms?
Did the report give numerical data by group? Were there differences between studies in how
the severity or seriousness were assessed, or in the definition of a signs or symptoms, which
could explain part of the observed heterogeneity?

e Were any patients excluded from the harms analysis?

Different methods of monitoring harms yield different results, which makes comparisons between
studies meaningless. Active surveillance and use of checklists yield higher harm frequencies than
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passive or less focused methods {9}. Case reports of suspected adverse events are widely published
in scientific journals , but not many of these reports have been subsequently investigated or
confirmed to be valid {23}. Some spontaneous reporting systems are inevitably erroneous {9}.

Original studies may report only some outcome categories even though they measured several; the
intervention groups may be combined (e.g. X participants withdrew from the study); or statements
may be unclear or too generic (e.g. no unexpected adverse effects were seen). One should be aware
of poor reporting styles for harms-related data {24}, such as:

e Vague statements are present, e.g., ‘the drug was generally well tolerated’.

e No separate safety data for each study arm are given, or only summed numbers of all
adverse events are presented.

e Severity or seriousness of adverse events is not given.

e Vague frequency rate of harm is presented; e.g., “> 3 % of patients’.

e Adverse events are reported only by means or medians instead of extreme values.
e The relative timing of the adverse events has been handled improperly.

e Adistinction has not been made between patients with one adverse event and those with
multiple adverse events.

e Statements on harm are provided with p values without giving exact count of events.
e Data on harms is not provided for all study participants but only for ‘completers’.

It is recommended to have two assessors. The assessors’ background should be reported, as should
the way in which they resolved disagreements. Results of the quality assessment of the original
studies should be presented in a table, or otherwise graphically. Individual quality items should be
investigated as a potential source of heterogeneity.

Methods used in assessing bias should be clearly described, and the risk of bias should be reported,
both regarding the information sources and the data collection method.. It should also be clearly
explained how information on the risk of bias is used in the report. Detailed recommendations on
how to assess the risk of bias and the quality of data on harms are included in section 2.4 of the
guideline Endpoints used in REA of pharmaceuticals — Safety {3}

Trials

Adverse events are reported in varying and sometimes poor ways in randomised trials {17}and in
systematic reviews of trials {14} The definition of a particular harm may vary between studies, as
may definitions of severity. Harms can be measured in different ways and with the use of different
thresholds. Nevertheless, one guideline which supports better reporting of harms in randomised
trials is an extension of the CONSORT Statement (Consolidated Standards for reporting Trials)

{24}.

Basic requirements for the data are the following: (1) it should be presented numerically (there
should at least be the frequency of serious events per study arm); (2) the severity of adverse effects
should be stated; and (3) data should be given separately for each type of adverse effect {25}.
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Analysis of zero events (‘no serious adverse effects were seen’) needs careful consideration. Before
concluding that no adverse effect occurred, reviewers should consider the quality of methods used
to detect adverse effects in the original studies, how many patients were studied, and for how long

19}

Even in cases where adverse events have been examined and reported adequately, there is often
insufficient evidence for drawing conclusions, since most trials are tailored towards optimising
efficacy estimates {21}. It should be noted that no mention of harms in the original study does not
necessarily mean that no harms occurred. Authors must choose whether to exclude a study from the
harms analysis or, exceptionally, to include it assuming that the incidence was zero {9}.

Interpretation of withdrawal or drop-out data as surrogate measures for safety or tolerability should
be approached with caution. Reasons for withdrawal can be numerous and varying, from mild side
effects to serious toxicity, lack of efficacy or non-medical issues {24}. Patients or investigators in a
trial may be more (or less) willing than usual to continue when side effects occur {9}.

Observational studies

Trials usually report small, fragmented pieces of evidence on harms that are not primary outcomes,
whereas observational studies are primarily devoted to assessing specific harms. Nested case
control studies, full cohort analyses, and survival analysis methodologies are, on the other hand,
study designs used for harms assessment. When looking for major sources of bias in observational
studies, these include: confounding by factors associated with both treatment and outcome;
differential recall of exposure; and differential detection of outcomes {25}. Some tools for
assessing observational studies are the STROBE checklist of items to be addressed in reports of
observational studies {26}or the Newcastle Ottawa scale, available
athttp://www.ohri.ca/programs/clinical_epidemiology/oxford.htm. The strengths and weaknesses of
different study designs that can be included in a systematic review of harms are discussed by
Jefferson and Demicheli {27}.

Diagnostics-specific content

Aspects against which a diagnostic accuracy study’s quality can be assessed include the selection of
a clinically relevant cohort, the consistent use of a single good reference standard, and mutual
blinding of results from experimental and reference tests {28}.

There are different tools for assessing the quality of diagnostic accuracy studies. The Cochrane
handbook for Systematic Reviews of Diagnostic Test Accuracy {28} recommends the QUADAS
tool.

Screening-specific content

Quiality assessment of diagnostic accuracy studies is subjective and hampered by poor reporting.
Incorporating quality in the overall assessment is difficult due to limited number of studies.
Relationships between quality items and bias are not as straightforward as they are in the case of
interventions. Screening studies be additionally confounded by lead time bias, length time bias, and
overdiagnosis.
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Analysing and synthesising evidence

The aim is not necessarily to cover all known and previously unrecognised harms of a

technology. Rather, core HTA producers should focus their review and predefine the safety issues
and outcome measures they wish to work with in their assessment {2}.The producers should also
define the demographic characteristics of the population in which the technology is to be used;
these can be used for later comparisons against populations in which safety data has been identified.

Biases, confounding factors, level of evidence

Harms are frequently insufficiently reported {17}. Poorly reporting the safety of the original
research can lead to misinterpretations and to inadequate conclusion about the technology under
assessment.

Reported harm frequencies may differ greatly by study type. A study comparing the harms reported
in randomised as opposed to observational studies found that observational studies yield lower
estimates of absolute risk of harm {30}.

Randomised trials frequently have restrictive inclusion and exclusion criteria, which can result in
harm being underestimated. Furthermore, trials may exclude harm-sensitive subgroups because of
ethical concerns, or include them in insufficient numbers. Measurements of late-onset harms (e.g.
number of radiation-induced cases of cancer) are also seldom seen in publications. Frequency of
rare harms is always an estimate, based on analogies and presumptions from epidemiological
research. Adverse effects data is usually equally well-reported in studies funded by the industry.
However, interpretations and conclusions by industry-funded authors may be biased {16}.

Evidence tables

An evidence table could contain the following information for each included type of harm:
e Description of harm
e Frequency or probability of harm in intervention and control groups
e Fatality (mild, moderate, severe, life-threatening, death)
e Intensity (mild, moderate, severe)
e Other classifications: self-reported/objective measure, immediate/delayed etc.

e Study type or source of information: (trial, systematic review, prospective cohort study;
manufacturer report, register data, etc.)

e Quality of information (e.g. how the data was collected)
e Comments on generalisability of the evidence

e Reference or other source
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Meta-analysis

Safety events are usually rare (incidence <5 %). Hence, safety estimates would require large sample
sizes in trials to detect differences between patient groups. For rare event data, and when trials are
balanced, exact methods in meta-analyses seem to be superior to the asymptotic Mantel-Haenzel
method and to the Peto method {31}.

Since asymptotic approximations in dichotomous data require a non-zero event rate, most reviewers
add 0.5 to each cell instead of zero. However, this approach is inappropriate if the event is rare.
Exact methods do not provide a point estimate in a situation where no events are observed in one
arm, which is intuitively acceptable too. The majority of systematic reviews use asymptotic
approximations even though they are known to be imprecise with rare events.

Qualitative synthesis of evidence

At this stage, authors of a core HTA should check that the extracted data is relevant to the research
questions, and that analyses and syntheses of the data are answering these. The available evidence is
not always as useful as one might hope, and authors should be explicit about how well the evidence
answers the original research question.

In many circumstances, it is not possible to calculate frequencies, and information about harms is
then best presented in a qualitative or descriptive manner. It is not possible to combine data derived
from different study designs, different populations or acquired with different data collection
methods. Anticipated adverse effects can be reported congruently, whereas unanticipated harms
detected during a trial might be reported in markedly different ways by different investigators {30}

Reporting and interpreting

The interpretation of evidence should clearly state qualitative and quantitative limitations of the
sources, searches, data, and methods used for the analysis. When summarising data, it may be
helpful to present it using tables, as they are clear and transparent.{1}. Information sources should
be clearly stated.

When discussing the safety of a technology, it should be described how the harms were caused.
Namely, harm may be device-dependent, or related to how the technology is applied. Occurrence of
adverse effects may also beoperator- or setting-dependent (e.g. learning curve). The timing and
severity of adverse effects as well as risk differences among different groups of patients should also
be considered {9}.

The safety of a technology should always be assessed in balance with its benefits, even if the patient
populations used in the benefit analysis differ from the ones in the harm analysis {9}. Once a
possible relationship between a technology and a harm is suspected, causality assessment can be
made using established algorithms {2} — e.g., for pharmaceuticals, those published by the WHO
Collaborating Centre for International Drug Monitoring. The best way to assess causality of an
adverse event is by conducting an RCT. The above mentioned algorithms are therefore an option if
RCTs cannot be performed. In RCTs presenting adverse event rates, non-statistically significant
differences are associated with low statistical power. A high probability of type 11 error may lead to
erroneous inferences {24}.
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Whenever possible, the overall effect of harms needs to be quantified, and information on the
frequency of occurrence, relative risk or number needed to harm (NNH or NNTH) provided. A
small absolute risk is still clinically important if an adverse effect is serious or severe, or if the
absolute benefit from the intervention is small {30}. Finally, about it is necessary to comment on
the generalisability of the findings to the population in which HTA results will be applied {2}.

Estimates of risk are in case-control studies presented as the exposure odds ratio of cases compared
to controls. The unintuitive odds ratios can be used to calculate the number needed to harm (number
of patients needed to be treated for one additional patient to experience an adverse event) {32}. In
cases where adverse events are incorporated in utility values or quality of life measures, the source
of quantification should be accessible.
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Assessment elements

C0008 Assessment element card

Issue: How safe is the technology in relation to the comparator(s)?

Topic: Patient safety

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes 1
properties (3.0)
Medical and Surgical Yes Critical Partial Yes 1
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 1
Screening Technologies | Yes Critical Partial Yes
(3.0)
Clarification

Common to all used applications

Identify and describe the direct harms of the use and the administration of the technology
and the comparator(s). Highlight the differences in the most important risks (i.e. the most
severe and frequent harms) of the technology and its comparator(s). For harms that are
common to both the technology and the comparator(s), provide information on which has
the higher risk of the particular harm. Aspects of individual patients, populations, service
delivery & cost-effectiveness should be considered.

User-dependent harms are described in C0O007. Harms are identified in placebo-controlled
trials, observational studies, and in registries. It is important to refer to the source and
report identified harms separately. Report harms per indication or target population.
Categorise the identified harms according to their severity and frequency. The seriousness
of harm is typically graded based on events that pose a threat to a patient's life or
functioning. Frequency of each harm’s occurrence s usually presented in comparison with
placebo or no treatment, as percentages or risk ratios. Finally, the harms should be
grouped by their severity and frequency, and ordered in such a way that the severe and/or
frequent harms are presented first. If there are many different harms reported in the
literature, focus on reporting the most serious and the most frequent ones.

Specific to Pharmaceuticals (3.0)

Consider the important identified and potential adverse events/reactions presented in the
Risk Management Plan of the pharmaceutical (RMP), as well as the important identified
and potential interactions with other medicinal products, foods and other substances, and
the important pharmacological class effects.

Pay special attention to drug interactions. Information in the label warnings and PSUR
should be evaluated using literature and registration data.

Distinguish between absolute and relative contra-indications of the pharmaceutical use for
particular patient groups co-medications. Co-medication should be understood in its largest
way: not only medically prescribed pharmaceuticals but also over-the-counter
pharmaceuticals such as non-steroidal anti-inflammatory pharmaceuticals, and herbal
remedies.

In addition, pay attention to the possibility of medication errors. Errors may be classified

Page 122

© EUnetHTA 2016. The HTA Core Model is a registered trade mark. All use subject to licence.



http://www.htacoremodel.info/
http://www.htacoremodel.info/PoliciesAndTerms.aspx

EUnetHTA JA2 - HTA Core Model 3.0 - www.htacoremodel.info
Safety (SAF)

into near-miss events, no-harm events, and sentinel events. Cases of accidental overdose
may be described in the EPAR, but errors may also be related to the route of
administration, storage conditions, reconstitution aspects, dosage, too long/too short
treatment durations, mistaking two pharmaceuticals which look alike, or difficulties reading
handwriting which lead to mistakes made by a patient or a professional.

For further information see Methodological quideline for REA of pharmaceuticals:
Safety available at http://www.eunethta.eu/eunethta-guidelines

Methodology
and sources

Common to all used applications

Placebo controlled trials, observational research, FDA database, safety monitoring
databases, observational research, registers, statistics registers, statistics, research
articles, manufacturers' product data sheets.

Other HTA reports or systematic reviews of main comparators.

Method: Systematic review. Results should be presented by risk level (i.e. the product of
severity and frequency of harm).

References
Common to all used applications
Busse R et al. 2002 {1}; loannidis JP et al. 2004 {24}; Loke YK et al. 2007 {9}; loannidis JP
etal. 2001 {11}; Loke YK et al. 2006 {23}; MacMahon S et al. 2001{25}; Papanikolaou PN
et al. 2006 {30}; Golder S, Loke YK 2010 {33}
Content
relations Common to all used applications
B0O001, A0018; D0O009, DO003; A0001, AOOQ7
Sequential
relations Common to all used applications

B0001; A0018, A0001, AO0O7
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C0002 Assessment element card

Issue: Are the harms related to dosage or frequency of applying the technology?

Topic: Patient safety

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Complete Yes 2
properties (3.0)
Medical and Surgical Yes Critical Complete Yes 2
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Complete Yes 2
Screening Technologies | Yes Critical Complete Yes 2
(3.0)
Clarification

Common to all used applications

Include information on whether safe use of the technology is sensitive to even small
changes in dosage, because this may have implications for the training and organisation of
care. The potential for accumulated harm due to repeated dosage or testing should also be
considered.

Specific to Pharmaceuticals (3.0)

For further information see Methodological guideline for REA of pharmaceuticals:
Safety available at http://www.eunethta.eu/eunethta-guidelines

Methodology
and sources

Common to all used applications

Phase 1 studies for pharmaceuticals, other research articles, HTAs, manufacturers'
product data sheets, safety monitoring databases. Method: Systematic review.

References
Common to all used applications
Loke YK et al. 2008 {2}, Edwards IR et al. 2003 {6}

Content

relations Common to all used applications
A0025; B0001

Sequential

relations Common to all used applications

A0025; BO001
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C0004 Assessment element card

Issue: How does the frequency or severity of harms change over time or in

different settings?

Topic: Patient safety

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes 3
properties (3.0)
Medical and Surgical Yes Critical Partial Yes 3
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 3
Screening Technologies | Yes Critical Partial Yes 3
(3.0
Clarification

Common to all used applications

This issue is especially relevant for new or evolving technologies where there are
considerable uncertainties in the evidence of safety, and in technologies with steep

learning curves. Describe how the safety profile of the technology varies between different
generations, approved versions or products, and whether there is evidence that harms
increase or decrease in different organisational settings.

Methodology
and sources

Common to all used applications

Sources: HTAs, efficacy and safety research articles, articles on learning curve,
manufacturers’ information. Method: Descriptive summary.

References
Content
relations Common to all used applications
D0001, DO008, D0009; B0004, BOOO1
Sequential
relations Common to all used applications

B0O004, BO0O01
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C0005 Assessment element card

Issue: What are the susceptible patient groups that are more likely to be harmed
through the use of the technology?

Topic: Patient safety

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Important Complete Yes |4
properties (3.0)
Medical and Surgical Yes Important Complete Yes 4
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Complete Yes 4
Screening Technologies | Yes Critical Complete Yes 4
(3.0)
Clarification

Common to all used applications

Typically, these are people with comorbidities and co-medication, pregnancy,
intolerances, or specific genetic profiles, elderly people, children and immunosuppressed
patients. Report any relevant contra-indications or interactions with other technologies.

Methodology
and sources

Common to all used applications

HTAs, guidelines, market access authorities, manufacturers’ product information, label
warnings, safety monitoring databases. Method: Descriptive summary.

References
Common to all used applications
Loke YK et al. 2008 {2}, Edwards IR et al. 2003 {6}

Content

relations Common to all used applications
D0008, D0009; B0016, BO0OO1

Sequential

relations Common to all used applications

B0016, BO0OO1
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C0006 Assessment element card

Issue: What are the consequences of false positive, false negative and incidental
findings generated by using the technology from the viewpoint of patient safety?

Topic: Patient safety

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes |5
properties (3.0)
Medical and Surgical Yes Critical Partial Yes 5
Interventions (3.0)
Pharmaceuticals (3.0) No
Screening Technologies | Yes Critical Partial Yes 5
(3.0)
Clarification

Common to all used applications

Describe the consequences of false positive, false negative and incidental findings
generated by using the technology.

False negative test results (Type Il error) incorrectly identify sick people as healthy with
the possible consequence of incorrectly rejected or delayed treatment. The volume of

false negative test results can be estimated to be 1- sensitivity of the test.

False positive test results (Type | error) incorrectly identify healthy people as sick with the
possible consequence of overtreatment. The volume of false positive test results can be
estimated to be 1-specificity of the test. Incidental findings in tests carry major risk of

overdiagnosis and overtreatment.

Specific to Screening Technologies (3.0)

In screening programmes, one should separately consider the false negative screening
test results and the subsequent false negative diagnostic test results

Methodology
and sources

Common to all used applications

Research articles, manufacturers' product data sheets, safety monitoring databases

References
Common to all used applications
Welch G et al 2011 {34} from the SAF domain.
Content
relations Common to all used applications

D0028, D0027, DO009; BOOO1, EO001; FO001; G0001, GO100
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Sequential
relations Common to all used applications

B0O0O1

Other domains | Also in: Clinical Effectiveness
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C0007 Assessment element card

Issue: Are the technology and comparator(s) associated with user-dependent

harms?

Topic: Patient safety

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Important Partial Yes 6
properties (3.0)
Medical and Surgical Yes Important Partial Yes 6
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 5
Screening Technologies | Yes Critical Partial Yes 6
(3.0
Clarification

Common to all used applications

Describe the current knowledge on the harms caused by the properties or behaviour of
professionals, patients or other individuals who apply or maintain the technology. Is there,
e.g., a noteworthy risk of device malfunctioning due to deficient user training or personal
attitude; or a risk of errors related to reconstitution, dosage, administration, or storage of
medicines, that may have serious consequences? Is there a risk of addiction? Describe
what is known about the learning curve, intra- or inter-observer variation in the
interpretation of outcomes, errors or other user-dependent concerns in the quality of care.

For further information see Endpoint used in REA of pharmaceuticals — Safety.

Methodology
and sources

Common to all used applications

Sources: Studies on effectiveness, safety and health services research; manufacturers'
product data sheets, safety monitoring databases, label warnings. Method: Systematic
review

References
Common to all used applications
Loke YK et al. 2008 {2}, Edwards IR et al. 2003 {6}

Content

relations Common to all used applications
B0006, BO0OO1

Sequential

relations Common to all used applications

B0006, BOOO1
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C0020 Assessment element card

Issue: What kind of occupational harms can occur when using the technology?

Topic: Occupational safety

Application- Application Used | Importance | Transferability | Core | Order
specific Diagnostic Technologies (3.0) Yes | Important Complete Yes |7
properties Medical and Surgical Yes Important Complete Yes |7
Interventions (3.0)
Pharmaceuticals (3.0) Yes Important Complete Yes |6
Screening Technologies (3.0) Yes Important Complete Yes |7
Clarification

Common to all used applications

Consider whether there are possible harms to professionals applying the technology:

working positions, radiation or infection risks, etc.

Methodology
and sources

Common to all used applications

Research articles, manufacturers' product data sheets, safety monitoring databases

References
Content
relations Common to all used applications
B0012, BO0O13
Sequential
relations Common to all used applications

B0012, BOO13
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C0040 Assessment element card

Issue: What kind of risks for public and environment may occur when using the

technology?

Topic: Environmental safety

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Optional Partial No 8
properties (3.0)
Medical and Surgical Yes Optional Partial No 8
Interventions (3.0)
Pharmaceuticals (3.0) Yes Optional Partial No 7
Screening Technologies | Yes Important Partial Yes 8
(3.0)
Clarification

Common to all used applications

Several chemical substances or their toxic metabolites are potentially harmful in ecological
environments; some of the most recent concerns are related to endocrine modulators and
disruptors and nanoparticles. The statistical risk of radiation at the public level should also
be described here.

Methodology
and sources

Common to all used applications
Method: Systematic review.

Research articles, manufacturers' product data sheets, safety monitoring databases

References

Content
relations

Sequential
relations
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C0062 Assessment element card

Issue: How can one reduce safety risks for patients (including technology-
, user-, and patient-dependent aspects)?

Topic: Safety risk management

Application- Application Used | Importance | Transferability | Core | Order
specific Diagnostic Technologies (3.0) Yes | Critical Complete Yes |9
properties Medical and Surgical Yes | Important Partial Yes |9
Interventions (3.0)
Pharmaceuticals (3.0) Yes | Important Partial Yes |8
Screening Technologies (3.0) Yes | Critical Complete Yes |9
Clarification

Common to all used applications

decision-makers can be included.

Describe whether there is a requirement for specific training, use of a protocol or
available guideline which may reduce the occurrence or severity of the harm.

Information on what kind of risk communication is needed for patients, citizens and

Methodology
and sources [ Common to all used applications

Research articles, manufacturers' product data sheets, safety monitoring databases

References
Content
relations Common to all used applications
F0006; B0O012, BO014, BO015
Sequential
relations
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C0063 Assessment element card

Issue: How can one reduce safety risks for professionals (including technology-
, user-,and patient-dependent aspects)?

Topic: Safety risk management

Application- Application Used | Importance Transferability | Core | Order
specific Diagnostic Technologies Yes Important Partial Yes |10
properties (3.0)
Medical and Surgical Yes Important Partial Yes 10
Interventions (3.0)
Pharmaceuticals (3.0) Yes Important Partial Yes 9
Screening Technologies Yes Important Partial Yes 10
(3.0)
Clarification

Common to all used applications

Report possible requirements for specific training, use of a protocol, or available guidelines
which may reduce the occurrence or severity of the harm?

Information on what kind of risk communication is needed for patients, citizens and

decision-makers can be included.

Methodology
and sources

Common to all used applications

Research in occupational health and safety research literature

References

Content
relations

Sequential
relations
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C0064 Assessment element card

Issue: How can one reduce safety risks for environment (including technology-

,user-,and patient-dependent aspects)

Topic: Safety risk management

Application- Application Used | Importance Transferability | Core | Order
specific Diagnostic Technologies Yes Important Partial Yes |11
properties (3.0)
Medical and Surgical Yes Important Partial Yes 11
Interventions (3.0)
Pharmaceuticals (3.0) Yes Important Partial Yes 10
Screening Technologies Yes Important Partial Yes 11
(3.0)
Clarification

Common to all used applications

Report possible requirements for specific training, use of a protocol, or available
guidelines which may reduce the occurrence or severity of the harm?

Information on what kind of risk communication is needed for patients, citizens and
decision-makers can be included.

Methodology
and sources

Common to all used applications

Research articles, manufacturers' product data sheets.

References

Content
relations

Sequential
relations

Page 134

© EUnetHTA 2016. The HTA Core Model is a registered trade mark. All use subject to licence.



http://www.htacoremodel.info/
http://www.htacoremodel.info/PoliciesAndTerms.aspx

EUnetHTA JA2 - HTA Core Model 3.0 - www.htacoremodel.info
Safety (SAF)

B0010 Assessment element card

Issue: What kind of data/records and/or registry is needed to monitor the use of

the technology and the comparator?

Topic: Safety risk management

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Important Partial Yes 12
properties (3.0)
Medical and Surgical Yes Critical None Yes 12
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 11
Screening Technologies Yes Important Partial Yes 12
(3.0)
Clarification

Common to all used applications

Describe the data that needs to be collected about the care process, professionals
involved, patients and their health outcomes. These include, e.g., clinical indications,
specified populations, prescriber information, inpatient or outpatient use, test results, review
period, and health outcomes. In case of new technologies, consult EVIDENT database.

Describe the general importance of having a registry for monitoring the use of this particular
technology and the comparator is also needed. Are there existing registries that should be
used, or should a registry be established, to collect the necessary data to monitor safety or
true life effectiveness? National examples should be provided.

Specific to Pharmaceuticals (3.0)
Refer to SPC and EPAR.
Registries are sometimes connected with the risk sharing scheme that innovative

pharmaceuticals require in some countries. Notice also the requirements of
pharmacovigilance monitoring.

Methodology
and sources

Common to all used applications

Sources: Local authorities and legislation, administrative staff, clinical professionals, HTAs,
National or local judgement.

References

Common to all used applications

Liberati A. et al. 1997; Busse R. et al. 2002 {1}; Kristensen FB et al. 2007 {10}; Draborg E et
al. 2005 {35} from the SAF domain

Specific to Diagnostic Technologies (3.0)

Busse R et al. 2002 {1}
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Content
relations Common to all used applications

G0008, G0003
Sequential
relations
Other Also in: Description and technical characteristics of technology
domains
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Clinical Effectiveness (EFF)

Description

What is this domain about?

The effectiveness domain in a health technology assessment considers two questions: Can this
technology work, and does this technology work in practice? This assessment commonly uses two
definitions: {1, 2}

e Efficacy is the extent to which a technology does more good than harm under ideal
circumstances (e.g. within the protocol of a randomised controlled trial [RCT]).

e Effectiveness assesses whether a technology does more good than harm when provided
under usual circumstances of health care practice (e.g. by a physician in a community
hospital treating outpatients) ({1}, (adapted from the International Network of Agencies for
Health Technology Assessment [INAHTA] glossary)). The research questions defined
within this domain aim at answering these questions, with emphasis on the second question.

Commonly, the focus of the evaluation of clinical effectiveness is to determine the magnitude of
health benefits and harms or, in other words, of the net benefit (benefits minus harms) that are
caused by a technology. The evaluation also focuses on determining the certainty of the evidence
({3}). As the harms are addressed in the core model in a separate domain (Safety - SAF) this
domain focuses on the assessment of the health benefits and the benefit-harm-balance. In order to
provide evidence of a causal relationship between intervention and health outcomes, the generally
accepted standard is an appropriately designed and conducted randomised controlled trial (RCT),
even without a need for a deeper biological theory as to why the intervention works or does not
work {4} .

Comparative clinical effectiveness research compares two or more alternative methods for
preventing, diagnosing, treating and monitoring a clinical condition, or for improving the delivery
of care. The two key elements of the research are that effective interventions should be directly
compared and studied in patients who are typical in day-to-day health care settings{5}.

The assessment of health benefits should primarily consider patient-relevant outcomes such as
mortality, morbidity, and quality of life.
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Table 1: Topics and issues in this domain

Topic Issue Assessment
element ID

Mortality What is the expected beneficial effect of the technology on D0001
mortality?

Morbidity How does the technology modify the effectiveness of subsequent D0026
interventions?

Morbidity How does the technology affect symptoms and findings (severity, D0005
frequency) of the disease or health condition?

Morbidity How does the technology modify the magnitude and frequency of D0032
morbidity?

Morbidity How does the technology affect progression (or recurrence) of the D0006
disease or health condition?

Function What is the effect of the technology on patients’ body functions? D0011

Function What is the effect of the technology on work ability? D0014

Function What is the effect of the technology on return to previous living D0015
conditions?

Function How does the use of the technology affect activities of daily living? D0016

Health-related What is the effect of the technology on generic health-related quality | D0012

quality of life of life?

Health-related What is the effect of the technology on disease-specific quality of D0013

quality of life life?

Quality of life Does the knowledge of the test result affect the patient's non- D0030
health-related quality of life?

Patient Were patients satisfied with the technology? D0017

satisfaction
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Test-treatment Is there an effective treatment for the condition the test is detecting? | D0024

chain

Test accuracy What is the accuracy of the test against reference standard? D1001

Test accuracy How does the test compare to other optional tests in terms of D1002
accuracy measures?

Test accuracy What is the reference standard and how likely is it to classify the D1003
target condition correctly?

Test accuracy What are the requirements for accuracy in the context where the D1004
technology will be used?

Test accuracy What is the optimal threshold value in this context? D1005

Test accuracy Does the test reliably rule in or rule out the target condition? D1006

Test accuracy How does test accuracy vary in different settings? D1007

Test accuracy What is known about the intra- and inter-observer variation in test D1008
interpretation?

Test accuracy Is there evidence that the replacing test is more specific or safer D1019
than the old one?

Patient safety What are the consequences of false positive, false negative and C0006
incidental findings generated by using the technology from the
viewpoint of patient safety?

Change-in- Does use of the test lead to improved detection of the condition? D0020

management

Change-in- How does use of the test change physicians' management D0021

management decisions?

Change-in- Does the test detect other potential health conditions that can D0022

management impact the subsequent management decisions?
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Change-in- How does the technology modify the need for hospitalisation? D0010
management
Benefit-harm What are the overall benefits and harms of the technology in health | D0029

balance

outcomes?

Why is this domain important?

In health policy, most actors primarily require information on the effectiveness and safety of a
technology. These can include the insurer, agency or government providing care, as well as users,
citizens and consumers. It is generally of no interest to examine other aspects, such as the costs of a
technology if the technology is not at all effective. However, if the technology is relatively less
effective than other technologies, and is sufficiently inexpensive, the assessment of other aspects

may be relevant.

Relations to other domains

e The Clinical Effectiveness (EFF) domain requires information from the Health Problem
and Current Use of the Technology (CUR) domain, as well as from the Safety
(SAF) domain in order to specify the appropriate populations, interventions, comparisons
and outcomes for the research questions.

e There is a possibility of overlapping with SAF, so co-operation is needed in the protocol

phase.

e The Costs and Economic Evaluation (ECO) domain requires information from EFF in
order to determine the incremental health benefit part of the incremental cost-effectiveness

ratio

e Depending on the technology, the Ethical Analysis (ETH) domain may be important for
setting the framework for effectiveness analysis. For example, how patient-relevant
outcomes for which value judgments may be important are defined. {6}

e Effectiveness may sometimes strongly depend on aspects from the Organisational Aspects
(ORG) domain.

e Effectiveness may also be related to the Legal Aspects (LEG) domain, e.g. when there is
legal support for a public health programme (mandatory vaccination or mass screening)
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Pharmaceutical-specific content

From a legal viewpoint, following the European transparency guideline (Transparency Directive
89/105/EEC]1]), countries have the legal obligation to do an assessment within a certain time
period (90/180 days). In these cases, a ‘rapid’ assessment is preferred in order to meet these strict
timelines. Assessments of pharmaceuticals should take their marketing authorisation status into
account (e.g. http://www.ema.europa.eu ), hence the assessment should be performed within the
marketing authorisation status of a pharmaceutical. The assessment should usually not evaluate and
thus support off-label use.

At the moment specific issues about orphan drugs are not considered in the EFF domain.

[1] The Transparency Directive 89/105/EEC is a harmonised legal instrument to guarantee the
transparency of pricing and reimbursement measures. Part of the Transparency Directive is a strict
timeframe of 90 days from receipt of application (90 days for pricing and 90 days for
reimbursement, this in total 180 days).

Methodology

Guidelines for conducting a rapid relative effectiveness
assessment

WP5 of Joint Action 1 has developed guidelines on nine specific methodological issues. The
recommendations provided in these guidelines should be considered when conducting a rapid REA
with the Model for Rapid REA. (In general, these guidelines can also be considered for use for
other technologies, but technology-specific characteristics have to be taken into account.)
Throughout the model text, specific guidelines are referred to when appropriate.

WP5 guidelines on methodological issues for the Model for Rapid REA:

e Endpoints used for REA of pharmaceuticals

e Clinical endpoints

e Composite endpoints

e Surrogate endpoints

e Safety

e Health-related quality of life

e Criteria for the choice of the most appropriate comparator(s)
e Direct and indict comparison

¢ Internal validity of randomised controlled trials
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e Applicability of evidence in the context of a relative effectiveness assessment

WP7 methodological guidelines:

¢ Internal validity of non-randomised studies (NRS) on interventions

e Meta-analysis of diagnostic test accuracy studies

e Methods of health economic evaluations

e Therapeutic medical devices

e Process of information retrieval for systematic reviews and HTAs on clinical effectiveness
e Personalised medicine and co-dependent technologies (methodological reflection paper)

The first step in performing the evaluation of the clinical effectiveness of a technology is specifying
the research question by using the PICO (Population, Intervention; Comparison, Outcome) scheme.
The choice of target population, comparisons and outcomes usually has a strong influence on the
results on clinical effectiveness. How to do a systematic search of clinical effectiveness, safety and
cost-effectiveness is described elsewhere {7}, {8} The clinical effectiveness results are especially
sensitive to flaws in the literature search and study selection when the outcomes of interest are
quantitatively pooled in a meta-analysis. Results may be substantially biased if relevant studies are
not found (e. g. because they are not published or not properly selected).

Screening-specific content

Starting with the publication of Wilson and Jungner in 1968, different lists of criteria have been
developed which state the conditions under which the introduction of a screening programme might
be useful. {9} Many of these criteria directly relate to the clinical effectiveness of the screening test,
diagnostic workup and treatment, and they stress the links between these factors. Therefore,
diagnostic-specific content of the HTA core model is relevant for evaluating screening programmes
as well.

As with all health technologies intended for population-based screening programmes, the most
important determinants of effectiveness are a reduction in disease-specific mortality and morbidity,
and a gain in health-related quality of life. However, screening is a complex intervention with
several intermediate steps leading to patient-relevant endpoints.

The overall effectiveness of a screening programme is determined by a combination of several
factors:

e Prevalence and incidence of a disease

e Natural history of disease and the proportion of subclinical or reversible cases that would
not become clinically relevant (potential for overdiagnosis and overtreatment)

e Participation rate as the number of participants divided by the number of eligible individuals
in the target screening population

e Screening interval
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e Accuracy of the screening test

e Proportion of subjects with positive screening test results which have a diagnostic follow-up
e Test accuracy of the tests used in the diagnostic follow-up

e Impact of the test results on treatment decisions and quality of life

e Effectiveness of the therapies for the cases identified by screening

The evaluation of a screening technology must comprise the whole chain from the screening test:
true and false test results, the possibility of adverse effects incurred by the test, the accuracy and
potential for adverse effects of the subsequent confirmatory diagnostics, the losses to follow up
before providing the therapeutic intervention, and the effectiveness and adverse events of the
therapeutic intervention.{3}

There is limited availability of large randomised controlled trials on a representative asymptomatic
population, which compare a group invited to screening with a group not invited to screening, and
which include a follow-up leading to the analysis of all patient-relevant outcomes. This is especially
challenging when the development of the disease takes a long time, e.g., in the case of cancer.
Therefore, indirect evidence from different study types often has to be utilised to make links.

Additionally, a fall in effectiveness will probably occur during the early stages of a new screening
programme. This is due to a larger number of cases (both early stage and late stage disease) likely
being noticed in the first screening round when compared to later rounds. Thus, it is desirable to
analyse the results of several screening intervals in order to estimate the effectiveness of a screening
programme.

Where to find information?

The persons performing the analysis should consult many different sources of information,
including published and grey literature, journals and trial registries, contacting experts as well as
scanning reference lists of relevant papers.

Databases and search strategies

General medical databases such as
e Medline, Medline in Process,
e Embase
Specialised databases for specific questions such as
e CINAHL,
e PSYCINFO,
e ASSIA, (Applied Social Sciences Index and Abstracts)
e SOCIOLOGICAL ABSTRACTS
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e Social Services Abstracts,
e Social Care on line/Caredata and SocINDEX,
e ERIC
Administrative studies: General science publishers’databases such as
e Emerald Library,
e Science Direct and Ebsco Academic Search Elite,
e Pub Med Central (PMC),
¢ Bio Med Central (BMC),
e ProQuest Health Management
Trial registers such as
e Current Controlled Trials (http://www.controlled-trials.com/)

e Clinical Trials (http://www.clinicaltrials.gov/),

e WHO International Clinical Trials Registries Platform portal

Databases on specific study designs /publication types:

e DARE,
e NHSEED,
e CDSR,

e Cochrane CENTRAL.

e GIN guidelines

Useful other sources

e Hand searching of journals and abstract books, and the so-called ‘grey literature’ can be
performed if information is scarce (Dissertational Abstracts, Scirus - Reports of hospital
studies and doctoral thesis, OAlster).

e Additional information can be collected also by contacting manufacturers and consulting
domestic and foreign experts and agencies (Handbooks).

e Performing an additional SCI-search of the included articles is a valuable complementary
approach. Add information about other sources and links specific to clinical effectiveness.

e Other sources: Conference proceedings (Web of Science Database), national and regional
guidelines, expert opinions, International, national and regional routinely collected statistics
(Health Information Database DRG)
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Diagnostics-specific content

Sources and search strategies for testing accuracy information

Inadequate and inconsistent reporting of diagnostic accuracy studies and their indexing in medical
reference databases make their identification particularly challenging. Unpublished and ongoing
studies of diagnostic accuracy would be valuable, but are not as easily detected as trials. Reviewers
are likely to retrieve thousands of records in order to scan for potentially relevant studies. Routine
use of methodological search terms or search filters is not generally recommended because relevant
records may be lost, with no significant reduction in the number of records that need to be read
{10, 11}. Over 20% of studies included in diagnostic accuracy reviews were not found in
MEDLINE and 6 % were not found through electronic searching {12}.The majority of the studies
that were not found in databases were identified by scanning reference lists of included articles.

More information on diagnostic search filters and information on their performance can be found at:

e NICE’s Information Specialists' Sub-Group’s Search Filter
Resource http://www.york.ac.uk/inst/crd/intertasc/diag.htm

e Scottish Intercollegiate Guideline Network, search
filters http://www.sign.ac.uk/methodology/filters.html

Pharmaceutical-specific content

Source data/database for assessment should normally include all documents:

e Manufacturer’s submission file
e Literature references review
e Available EPARs
o EPARs for main comparators - original studies (if not published)
e Eventually, HT assessments from other HTA agencies

The database for assessment should be complete and comparable from one HTA agency to another
(one of EUnetHTA aims).

What kind of information is required?

Study types, design, outcome measures

It is to be hoped that one is able to identify a systematic review on the topic of interest which is
sufficiently comprehensive, satisfies the requirements on methodological quality, and meets the
research questions. If the report is deemed to be transferable to one's own healthcare system and
local setting, or to the overall goals of a core HTA information collection, then the process may end
at this point. Following the hierarchy of study designs {13}, reviews on efficacy/effectiveness are
generally limited to randomised designs. To assess their generalisability to routine clinical practice,
it might be relevant to distinguish between efficacy (explanatory) and effectiveness (pragmatic)
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RCT. A set of criteria has been suggested to differentiate between these two {14}. In addition,
registry data which reflects clinical routine care is helpful in judging whether study populations,
interventions and outcomes in RCT are comparable to clinical practice. It may be necessary to
broaden the inclusion criteria to incorporate other designs, if data from randomised trials are not
available or are insufficient (e g. because they provide only short-term data or surrogate endpoints).

Key elements of a benefit assessed under routine conditions are that (a) effective interventions
should be directly compared, and (b) studies should include patients who are typical in day-to-day
health care settings {5}. Benefit compared to placebo should have been proven before or parallel to
the direct comparison of active treatments. Although data about the relative benefits under routine
conditions are preferred for a relative effectiveness assessment, they are rarely available at the usual
timing of a rapid assessment (soon after marketing authorisation or start of usage). Where sufficient
good quality head-to-head studies are available, direct comparisons are preferred as the level of
evidence is high. Should substantial indirect evidence be available, then it can act to validate the
direct evidence. When there is limited head-to-head evidence, or more than two treatments are
being considered simultaneously, it may be helpful to use indirect methods (See
guidelineComparator and comparisons - Direct and indirect comparisons).

The assessment of health benefits should primarily consider clinically meaningful endpoints such as
mortality, morbidity, and quality of life (See guideline Endpoints used in REA of pharmaceuticals —
clinical endpoints).Additional intermediate outcomes such as biochemical or physiological markers,
or the proportion of early detected cases, may be useful and necessary in order to understand how
interventions work or how they can be used as quality assurance benchmarks for health care
programmes. Surrogate endpoints act as substitutes for clinically meaningful endpoints and are
expected to predict the effect of a technology (benefit and/or harm). Surrogate endpoints should
only be used if they are adequately validated. The level of evidence, the associated uncertainties and
the limits of using the evidence should be explicitly stated (See guideline Endpoints used in REA of
pharmaceuticals —surrogate endpoints).

A number of effect measures are in use for describing the treatment’s effect. For binary data, it is
common to use relative effect measures such as risk ratio (= relative risk), odds ratio, and relative
risk reduction, or absolute effect measures such as risk difference (= absolute risk reduction). In
order to allow for a comparison across studies these are often converted into ‘number needed to
treat’ (NNT) or ‘events per thousand patients’. Since both relative and absolute effect measures
carry important complementary information, recent approaches such as the GRADE profiler
{www.gradeworkinggroup.org} encourage a presentation of both measures.

Continuous data is often more difficult to summarise. Commonly used effect measures that allow
the summary of treatment effects are ‘standardised mean difference’ or ‘weighted mean difference’.
Unfortunately, both measures are difficult to interpret in a clinical context. A more recent statistic,
the ratio of means, reports the percentage reduction for continuous data such as proteinuria. The
ratio of means allows a meaningful interpretation for clinicians {15} For more details about effect
measures and their calculations, refer to the comprehensive, user-friendly description of common
measures in the Cochrane handbook.

If there are different outcome measures for benefits and harms, it may be difficult to calculate the
net benefit quantitatively. For example, in prostate cancer screening, the benefit might be a
reduction in disease-specific mortality; on the other hand, both biopsy and surgery may cause
sexual dysfunction and incontinence. Therefore, summary measures like the quality-adjusted life
year (QALY) or disability-adjusted life years (DALY, or other multi-criteria models where health
states are weighted according to their desirability, could be used to create a common measure {16}.
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This is a typical example of a situation in which clinical trials should be complemented by decision-
analytic modelling to aid decision-making under uncertainty.{17}

Extrapolation of efficacy into effectiveness data

It may be necessary to extrapolate ‘efficacy’ data to information about ‘effectiveness’. This can
include (Australian Government Department of Health and Ageing 2008):

e Considering the applicability of the trial results to the intended population for treatment
(see Applicability of evidence in the context of a relative effectiveness assessment);

e Extrapolation of the available data to the intended duration of therapy or the time horizon
in which expected health and resource impacts will occur (e.g. lifetime for many chronic
diseases) in case these data are not present;

Transformation of surrogate outcomes into patient-relevant final outcomes of a
technology

This can be done through modelling. The following issues need to be addressed when dealing with
models (the list is by no means exhaustive): For further details see also ECO domain’

1. Model should represents appropriate disease processes and should address the decision
problem adequately

Transparency and clear description of the evidence and the assumptions used in the model
Systematic search for evidence to be included in the model
Transparent description of the methods used for inferring unobserved model data

Transparent description of model calibration and validation

o g ~ w N

Transparent description of methods used to analyse model parameter uncertainty and
robustness (i.e. sensitivity analyses should be performed for examining the assumptions
used for extrapolation)

For further guidance on modelling studies see ‘ISPOR-SMDM Modeling Good Research Practice’
series{18-24}

Diagnostic-specific content

New diagnostic technologies frequently enter into clinical practice without evidence of improved
patient outcomes. Randomised trials of test-and-treatment strategies are not routinely performed,
and they are not required for marketing approval. Accuracy studies are far more frequent, but
relying only on accuracy information when deciding whether to adopt a new diagnostic test is
usually insufficient {25}.
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Study types for the assessment of the effectiveness of diagnostic tests

Randomised controlled trials (RCTSs) are the ideal study design for providing direct evidence of the
effectiveness of a diagnostic technology. However, these studies are rarely available. Furthermore,
they are not always feasible or even necessary in determining the effectiveness of the technology.
When direct trial evidence is not available, there are other study types relevant to the assessment of
effectiveness and that provide evidence about test safety, accuracy, impact on management and the
effectiveness of the treatment. Evidence from these studies can be linked so as to yield an estimate
of the diagnostic technology’s effectiveness (linked evidence). When linking evidence across
studies, it is essential to assess whether the patient spectrum in the studies is similar (Does the test
detect the same disease for which the treatment is effective?).

Direct trial evidence

The diagnostic RCT is the most reliable study design. The point at which patients in the test-
treatment chain are randomised can vary depending on the study question or other constraints. The
most simple design randomises subjects who receive either the new test (strategy) or the routine test
(strategy) {26}. RCTs measure the difference in health outcomes when patients from the same
source population are allocated to different diagnostic pathways. The only difference between
groups arises from the selection of the diagnostic pathway and subsequent treatment decisions.
Other comparative study designs like cohort and case-control studies have greater potential for bias.

Linked evidence

When direct trial evidence on test effectiveness is not available, other study types evaluating one or
more outcomes in the diagnostic pathway need to be considered.

Study type Optimal study design
Safety research All study designs including case series, surveillance registers
Diagnostic accuracy research Cohort studies of diagnostic accuracy

Change-in-patient-management studies | Diagnostic before-after studies and time series

Treatment effectiveness studies Treatment RCTs

Evidence of accuracy can be used to infer effectiveness of the technology in cases where the
spectrum of patients, disease, technologies and other conditions are similar enough in studies of
diagnostic accuracy and treatment effectiveness. The transferability must be reasonably justified.
Sometimes evidence from accuracy studies alone is sufficient to infer effectiveness of the
technology. This happens when the technology is a cheaper, safer or more accurate replacement for
an existing diagnostic strategy.
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Change-in-management, therapeutic-impact, or diagnostic before-after-studies measure how often
treatment is started, stopped or modified — before and after the incorporation of the new diagnostic
technology in the management pathway. This is also compared to the management pathway without
the new diagnostic technology{27}. Physicians participating in change-in-management studies are
provided with test results from a new diagnostic technology, and the researchers then compare their
pre-test management plan to the post-test management plan. The study type is usually applied to
add-on type technologies.

In replacement-type new technologies, we usually assume that the behavioural pattern from test
result to management decisions remains unchanged. Especially if there is a well-established
standard treatment for the condition detected. In other cases, change-in-management studies may be
required to demonstrate that the test results are sufficient to alter the clinician's threshold for
changing management {28}.

Change-in-management studies are required if there are other factors than the test result influencing
the treatment decision, e.g. individual patient characteristics or patient preference. They are also
valuable when the impact of test information is uncertain, in such cases, e.g., when the test is used
to distinguish between multiple differential diagnoses, or when accuracy studies are conducted on
patients with prevalence or severity of disease different than the intended patient population or
usual practice.

When there is a trade-off between benefits and harms, e.g., when a new test is safer and less
invasive, but also less specific, it needs to be assessed against the possible harms of additional false-
positive results. In this case, decision analytic modelling can be used. Decision analysis also

allows comparing, on one hand, effectiveness of the test in populations with a different prevalence
of the disease and, on the other hand, the effectiveness of multiple test-and-treat strategies,utilising
existing tests in clinical practice; in which case it is unfeasible to directly compare all clinical trial
strategies. In fast developing fields, completed clinical trials may not be applicable to current
practice standards. Modelling can help assess the trade-offs of a newer test and could also consider
potential shifts in the disease spectrum. Modelling can explicitly account for uncertainty in key
parameters and assumptions {29}. Decision analysis is an appropriate method for linking evidence
on test accuracy with the evidence on treatment effect, if patient-relevant long-term outcomes
cannot be extracted from trials. The uncertainty of model results due to parameter uncertainty and
model assumptions can be transparently evaluated and reported in sensitivity analyses. However,
high-quality evidence on patient-relevant long term benefits and harms should be assessed in
randomised trials. When trials are conducted,those trials which investigate the effect treatment has
on patients who have positive results on the new test, as well as negative results on the old test, may
be more efficient and more clinically relevant than trials conducted on all patients who are new-test-
positive {30}.

Study types for test accuracy studies

A systematic review and critical appraisal of existing research literature and other data is the basic
method of finding answers to research questions on diagnostic accuracy. Regarding some issues,
e.g., when asking ‘What are the requirements for accuracy in the specific context?’ or ‘What is the
optimal threshold value?’, published research findings may need to be complemented with expert
interviews or own reasoning.

The design of a basic diagnostic accuracy study is the following: A group of patients with the
suspected target disease undergoes the test (strategy) under consideration (index test), and the best
possible test (strategy), to verify the diagnosis (reference standard, gold standard). Positive and
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negative results from both tests are shown in a 2x2 table, or in a variation thereof, depending on the
number of chosen cut-off points.

If there is no appropriate reference test, it is possible to construct a reference diagnosis by using a
predefined rule for a set of other tests, a consensus among experts, or a statistical model based on
actual data {31}. Another possibility is to investigate the probability of disease presence with
multivariable modelling as a function of all diagnostic variables simultaneously {32}. Problems
may arise, for example, from the patient spectrum (patient characteristics, patient selection and
setting), the non-optimal reference standard, incorporation bias (the index test is part of the
reference standard), partial verification (not all patients receive the reference test) or differential
verification (patients receive different reference tests).

If a new technology can replace an existing one, the accuracy of the new test (index test) and the
routine test (comparator test) has to be compared in comparable groups or preferably among the
same patients {33}. This can be done indirectly, by looking at studies where test A has been
compared with a reference standard, and then looking at other studies where test B has been
compared with the same reference standard. It is preferable to look at studies that do the index test,
the comparator test and the reference test on all patients (paired study). If not all patients had
verification with the reference standard test, then it is not possible to calculate the sensitivity and
specificity of the two technologies. However, relative true and false positive rates can still be
estimated, which allows the accuracy of the two tests to be compared against a common reference
standard.

Another option is a randomised controlled trial where patients are randomly allocated to receive
either the new or the existing test, after which all patients undergo the reference standard testing.
Randomised trials are preferred if the new test is too invasive to be done on all patients, or if the
tests interfere with each other {34}. For further options see {26}.

In triage, the new technology is used before the existing technology, and only the patient with a
particular result of the test continues the diagnostic pathway. Triage technologies may be less
accurate than existing ones and are therefore not meant as a replacement. Instead, they are simpler
or cheaper. If the triage technology can reliably rule out the target condition, it can safely reduce the
number of patients who need to be sent further to invasive, cumbersome or expensive testing.

Several designs can be used for comparing the accuracy of the triage pathway to the existing
pathway. In a paired study design, all patient undergo the triage technology, the existing technology
and the reference standard. Limited verification can be used here as well, but is a source of bias.

An add-on technology is positioned after the existing diagnostic technology. This happens when
the new technology is more accurate, but too expensive, invasive or poorly available to be used for
every patient. The use of the new diagnostic technology may then be reserved only for those
patients in whom the existing technologies failed to identify the disease. Add-on technology can
increase the sensitivity of the existing diagnostic pathway, usually at the expense of specificity.
Conversely, add-on technology may be used to limit the number of false positives (increase
specificity) after the existing pathway.

Fully paired or randomised methods are preferred, but not always needed, in researching add-on
tests. Rather, limited designs can be more efficient. Namely, limiting the study to patients who test
negative after the existing diagnostic pathway, with verification by reference standard only those
who test positive on new technology, still allows us to calculate the number of extra true positives
and false positives resulting from the new add-on technology{34}.
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In screening processes, subjects are typically first tested with a triage technology, then with a more
accurate test, and sometimes finally with an add-on technology. The various stages need to be
evaluated both separately and as an entity.

Outcome measures for test accuracy studies

Diagnostic test results are often reported as a numeric quantity on a continuous scale, which is then
divided by a threshold value above which the test is positive and below which it is negative. Results
may then be summarised in a 2x2 table to reflect the agreement between the ‘true’ disease state and
the test result. Sensitivity, specificity and positive and negative predictive values are derived from
these 2x2 tables. For further details, see Chapter 2Systematic Reviews on Clinical Tests in {8}.

Diseaszed Mo diseasze
Testpositive
TP FP
Testnegative
FN TN

Figure 1. 2x2 table

The cells in the table state the number of true-positive, false-positive, true-negative and false-
negative results. Changing the threshold in turn changes these figures, and thus the sensitivities and
specificities as well as other summary measures calculated from the numbers in the 2x2 table.

Screening-specific content

The most reliable evidence on whether screening does more good than harm is provided by well-
conducted long-term RCTs with a study population representative of those eligible for, and invited
to, or informed of, the screening programme. The control group would consist of those who are not
informed of the screening programme. Otherwise, the probability of a cross—over of the control
group to screening group would increase, and this could result in an underestimation of the
screening effect.

Additionally, a fall in effectiveness will probably occur during the early stages of a new screening
programme. This is due to a larger number of cases (both early stage and late stage disease) likely
being noticed in the first screening round when compared to later rounds. Thus, it is desirable to
analyse the results of several screening intervals in order to estimate the effectiveness of a screening
programme.

Time trend studies which analyse changes in disease frequency (such as incidence, the distribution
of different severity of disease stages and death) can be valuable. However, there are many sources
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of bias, such as changes in ascertainment and diagnostic practice, or other influences on outcomes,
such as advances in treatment or reduction in co-morbidities.

Case-control studies can be useful for comparing different screening policies, but they cannot give a
reliable estimate of the difference between screening and lack of screening because their
confounding factors cannot be controlled {35}.

HTA doers often need to evaluate the evidence regarding the test characteristics like diagnostic
accuracy — either as additional information, or because better evidence is lacking. Methodological
guidance related to diagnostic accuracy studies can be found under diagnostics-specific contents.

Modelling studies are especially useful when comparing many different screening options that vary
with regard to test combinations, screening intervals and treatment options which incorporate
alternative eligible populations. On the other hand, clinical trials can compare only a limited
number of screening options over a short time horizon. When high-quality primary data is available,
decision-analytic modelling can synthesise information from a wide range of sources, and can
extrapolate from surrogate outcomes of trials (e.g. test sensitivity) to patient-relevant outcomes of
the research question (e.g. reduction in cancer incidence). Sensitivity analysis can help to show
areas in which further research is likely to be most useful {29, 36}

Beside the benefits of screening, it is also important to consider the harms caused by overdiagnosis
and overtreatment stemming from screening programs. ‘Overdiagnosis occurs when people without
symptoms are diagnosed with a disease that ultimately will not cause them to experience symptoms
or early death.” {37}

Pharmaceutical-specific content

In the assessment of pharmaceuticals, randomised clinical trials (RCTs) are usually possible and
practically feasible. Therefore, as a general rule, undertaking of RCTs should be considered for
assessing health benefits of pharmaceuticals. Non-randomised intervention studies or observational
studies can be considered in cases where an RCT is not feasible, or where complementary data is
presented to RCTs.

If all of the studies concerning a technology have been performed under strict clinical trial
conditions, no information on the benefit of the technology under routine conditions will be
available —this is often the case just after marketing authorisation. Generally, information on
benefits under routine conditions may be collected in trials utilising a pragmatic approach (a trial
setting that corresponds to usual circumstances of healthcare instead of a strict protocol-driven
setting that is used in trials of an explanatory nature), or in observational studies.

The results of pragmatic trials and country-specific observational studies are usually affected by
local clinical practices. Consequently, the transferability and generalisability of the results may
suffer and should be considered carefully. For more details see section 2.1 of the WP5
guideline Applicability of evidence in the context of a relative effectiveness assessment of
pharmaceuticals.

For diseases that would be fatal within a short period of time without intervention, for example,
several consistent case reports may provide sufficient certainty of results that a particular
intervention prevents this otherwise inevitable course (‘dramatic effect’)."Other specific issues are
early termination of clinical trials and treatment switching
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Tools for critical appraisals

The effect of a technology in studies on clinical effectiveness should be estimated with little error.
Errors are classified traditionally as either systematic or random. Systematic errors or biases
describe the opposite of validity, while the opposite of random error is precision. Unbiased
estimates are considered valid. The validity of a study is composed by its internal validity
(inferences related to the study population) and external validity or generalisability (inferences
related to the target population outside the study).{38}

Sources of bias in a systematic review on clinical effectiveness can arise on three different levels:

e The whole base of evidence, through publication and reporting bias (see below: Analysing
and synthetising evidence. Biases, confounding factors, level of evidence.)

e Onindividual study level
e For individual endpoints in a study

Sources of bias in studies which were designed to evaluate the effectiveness of a technology can be
related to, e.g., differences in patients assigned to intervention and control groups; including
differences in the selection process (selection bias); unbalanced provision of care (performance
bias); the methods of measuring or interpreting the outcomes (detection bias); or imbalances in
patient drop-out (attrition bias {39, 40}. Bias may also result from a manufacturer’s involvement in
a study. It is important to determine if any trials had been funded through industry sponsorship. It is
advisable to compare the results with and without sponsored trials included in the analysis.

A thorough assessment of the methodological quality of the included studies is crucial to any
systematic review. Tools for critical appraisal can comprise different quality aspects of studies or
publications. The ‘risk of bias’ tool provided by the Cochrane Collaboration examines internal
validity (risk of bias) of studies and endpoints, whereas other checklists combine questions for
additionally assessing precision and external validity (see Cochrane Handbook Chapter 8 {7}).
Good reporting of studies is a prerequisite for the assessment of validity. Therefore, guidelines for
reporting have been developed for different study types to improve the reporting quality of studies.
They can be found at www.equator-network.org .

It is recommended to have two assessors. The assessors’ background should be reported, as should
the way in which they resolved disagreements. Results of the quality assessment of the original
studies should be presented in a table, or otherwise graphically. Individual quality items should be
investigated as a potential source of heterogeneity.

Trials

The minimum items that need to be looked at when assessing the potential for bias of individual
studies in randomised controlled trials are as follows: concealed treatment allocation; blinding of
health care provider, patient and outcome assessor to the allocated intervention (experimental or
control); a sufficient rate of follow-up and intention-to-treat analysis. . Depending on the research
question, however, it might be warranted to look at additional features where bias could enter the
study design, or where the results might become distorted. The body of checklists for assessing the
methodological quality of randomised controlled trials is considerable; most of them (e.g.{41}) are
variations of the structure suggested in the User’s Guides to the Medical Literature{42},
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theCONSORT Statement {43-46} or the criteria suggested in the Cochrane Handbook. See also
WP5 guidelines for the Model for Rapid REA on internal validity of randomised controlled trials.

Observational studies

Agreement on methodological criteria for non-randomised trials and observational studies is
considerably less well-developed. However, a methodological HTA report by John Deeks provides
a good overview of available instruments for assessing non-randomised intervention studies
{47}{48-50} Equator web site). More recently, the Cochrane collaboration developed a risk of bias
tool for non-randomised intervention studies ACROBAT-

NRSI (https://sites.google.com/site/riskofbiastool/) and ISPOR Task Forces have also been
creating checklists on the relevance and credibility of observational studies, which can be found at
the ISPOR homepage (www.ispor.org).

Modelling studies

The validity of modelling studies results are highly dependent on the model structure, the model
assumptions, the quality of the data used as model parameter inputs, the model calibration and/or
the model validation. There are several publications with recommendations for good modelling and
reporting practice available {36, 51-53}. The most recent effort has been done by the ISPOR-
SMDM modelling good research practices task force. {18-24}A new checklist for modelling studies
is under development and can be found at the ISPOR homepage (www.ispor.org).

Systematic reviews and meta-analyses

The AMSTAR (“A Measurement Tool to Assess Systematic

Reviews”, http://amstar.ca/About_Amstar.php) is a validated appraisal tool for the evaluation of the
methodological quality of systematic reviews. The PRISMA extension for network meta-analyses
(http://annals.org/article.aspx?articleid=2299856 ) or the ISPOR taskforce tool
(https://www.ispor.org/indirect-treatment-study-use-guideline.pdf) can be used to check the quality
of network meta-analyses.

Diagnostics-specific content

Quality assessment of the effectiveness of diagnostic tests

Direct trial evidence

A diagnostic technology may appear to be effective because of a careless or incomplete pre-test
work-up. This occurs when the technology becomes an alternative to careful examination of patient
history, physical examination, and a set of less invasive or less expensive procedures. Therefore, it
is worthwhile to carefully consider the pre-test examination scheme in the studies.
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Linked evidence

The strengths and limitations of study types other than RCT need to be considered. There are
quality checklists available for studies of effectiveness in MSAC{28}.
Change-in-patient-management studies can be appraised using the same criteria as case series (see
list of criteria MSAC, page 70){28}. Potential bias is common and it is related to the selection of
patients, the objective execution of the diagnostic test, and the measurement of results in all eligible
patients. One of the limitations of these studies is that stated plans in the study setting may differ
from real life situations where the technology is not available. Physicians' subconscious bias may
also occur. Change of management is only relevant when it results in a benefit in patient relevant
outcomes. Otherwise, it can be held only as a surrogate endpoint.

Quality assessment of test accuracy studies

Quality assessment of diagnostic accuracy studies is not as straightforward as assessing
interventions. It is hampered by poor quality of reporting and by the fact that, so far, there has been
less methodological and empirical evidence on the importance of the different potential sources of
bias than for treatment studies. There are many different tools to assess the quality of diagnostic
accuracy studies. The Cochrane Handbookrecommends the QUADAS-2 tool.

Screening-specific content

There are three main sources of bias which are specific to the evaluation of screening:

e People who take part in screening are usually healthier than those who do not (healthy
screener bias.)

e Less aggressive cases of disease have a longer asymptomatic period, and are therefore more
likely to be detected by screening. Consequently, patients detected by a screening
programme tend to have a better prognosis even without therapy (length-time bias).

e Survival falsely appears to be longer after diagnosis via screening — not because the patients
actually live longer, but because the diagnosis had been known earlier, i.e. for a longer
period of time (lead-time bias) {35, 54}. The bias occurs, e.g., when two tests are compared,
one test diagnoses the disease earlier, but there is no effect on the outcome of the disease. (It
may then appear that the test prolonged survival, when in fact it only resulted in earlier
diagnosis.)

e If a high proportion of participants in the control group (no screening) cross over to
screening, the effects of screening will be underestimated.

e Screening may identify abnormalities that will. In fact, never progress, as causing symptoms
or death during a patient's lifetime (e.g. autopsy studies have shown that a high proportion of
elderly men who have died of other causes have been found to have had prostate cancer).
Apart from causing issues of unnecessary treatment and risk of harms, overdiagnosis also
has the effect of inflating survival statistics by contributing disproportionately to early
diagnosis of lethal conditions. {55, 56}. Survival rates (e.g. 5-year survival) are calculated
as the proportion of patients that are alive after a fixed period (e.g. 5 years) following
diagnosis. Overdiagnosis inflates both the numerator and denominator of the survival
statistic.
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Analysing and synthesising evidence

Ideally, systematic reviews on randomised controlled trials (RCTSs) are the basis of knowledge
about an intervention’s effectiveness. The principles on conducting a systematic review are
nowadays widely agreed upon, and most of the methodologies published by different organisations
vary only in details.

Biases, confounding factors, level of evidence

A major problem in assessing health technologies is reporting bias. Effect estimation of the benefit
of a technology can be heavily biased by not publishing all studies and by selective outcomes
reporting. A systematic review showed reporting bias to be a widespread phenomenon {57} which
has to be considered in quantitative (see below Meta-analysis) and narrative analysis of the
evidence. For detailed literature on reporting bias, see also {58}, {59-76}

Having reviewed the methodological quality of individual studies, researchers attempt to capture
the overall quality of the body of evidence. The concept provided by the GRADE Working Group
captures the currently most comprehensive approach to this {13, 77}. Besides looking at the quality
of individual studies, they also include the consistency or heterogeneity of the results of all included
studies, as well as the directness of the comparisons (i.e. how directly does the identified literature
address the questions of the HTA-report - regarding the population, the intervention and
comparators, and the selected endpoints. Furthermore, they comment on any imprecisions found in
the available data (number of total events and width of the confidence interval) and provide an
estimate about the likelihood of reporting bias. Deficiencies in any of these considerations can
lower the methodological quality of the entire body of evidence. On the other hand, in the presence
of strong and plausible associations between intervention and outcome or an obvious dose-response
gradient, it is possible to improve the quality of the overall judgment about the methodological
quality of the evidence.

Qualitative syntheses and evidence tables

A meaningful presentation of the study results is essential for an informative and transparent HTA
report. Moreover, a high degree of reliability and transparency is required for the transfer of HTA
reports from one setting to another. The best guarantee for transparency and reliability are thus
comprehensive and informative evidence tables about the methodology and content of individual
studies . The tables should support judgments of the included studies’ similarities and differences,
and should provide the basis for conclusions in the review.

The majority of HTA organisations produce tabulated evidence summaries that follow the PICO
structure (ideally, with an additional cell for comments on issues not captured by the PICO cells but
which could have an impact on the results). Although the items reported in each cell will always be
driven by the review questions, they should follow some core considerations {78}. A description of
the data extraction process, including the number of reviewers involved, assures objectivity and
reliability of the results.
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Meta-analysis

Studies on the same topic can report their findings in very different ways, which hinders meaningful
comparisons across studies and a fair and appropriate interpretation of the body of evidence.
Reviewers are encouraged to convert (re-calculate) the results to a joint effect measure and attempt
a meta-analysis when the data allows for a summary of the results. However, sufficient clinical
homogeneity of the studies is a prerequisite for a meta-analysis.

Although the nature of the data can prevent pooling for a summary estimate, and result in
researchers only being able to provide a descriptive summary of the data, it can nevertheless be very
helpful to display the results in a forest plot, but omit the summary estimate.

Presenting a measure of precision for the treatment effect estimate (confidence interval) is
necessary for the interpretation of data and must not be omitted. Researchers need to report if the
primary studies lack this essential information.

When there is limited head-to-head evidence, or when more than two treatments are being
considered simultaneously, the use of indirect meta-analytic methods may be helpful. For more
information see the WP5 guideline Comparator and comparisons — Direct and indirect
comparisons. Further exploration of the data: Homogeneity and heterogeneity, sensitivity analysis
and publication bias

Reviewers need to provide statements about clinical homogeneity or heterogeneity of the studies
and about the studies’ results. While homo-/ heterogeneity in clinical data is often a matter of
judgment, there are statistical tests available to help assess the presence of statistical heterogeneity
{79} which, if found, should then be further explored and considered in the discussion. Pre-
specified sensitivity analyses based on clinical or methodological issues allow further exploration of
data stability. Researchers should always consider publication and reporting bias, and explore these
either graphically, using a funnel plot (provided the number of included studies is large enough), or
make a plausible judgment about the likelihood of these biases. If there is information about the
existence of unpublished trials, e.g., from clinical trial registries, there is a statistical tool available
to perform sensitivity analyses. The statistical programme SAMURAI uses information from trial
registries and can help judge whether unpublished studies can heavily bias effect estimation.
(SAMURAI version 1.2.1 http://cran.r-project.org/web/packages/SAMURAI/index.html)

Diagnostics-specific content

Pooling and meta-analysing test accuracy studies

A) No hterogeneity present

A forest plot of sensitivity versus specificity with 95% confidence intervals can be used whenever
the results from two or more comparable studies are included in the review. The forest plot
illustrates the range of results, enables the reader to assess heterogeneity, possible trade-offs
between sensitivity and specificity, and may show a summary estimate where pooling is
appropriate.
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Another option is to plot pairs of sensitivity and 1-specificity from original studies on a ROC plane.
If sensitivity or specificity is constant, or if there is linear relationship between them, it is adequate
to use simple summary measures for sensitivity, specificity or likelihood.

When pooling pairs of sensitivity and specificity, the choice of statistical model depends on the
selected studies. A fixed effect model, for example, assumes the studies to represent a random
sample of one large common study. The differences between study outcomes are considered to be
the result of random error. The model weighs individual studies based on the inverse variance of
accuracy or number of participants. The random effects model, on the other hand, assumes the
differences between studies to be due to real differences between the study populations and
procedures. A more complex mathematical model is used to weight studies. Separate estimates of
mean sensitivity and specificity underestimate test accuracy.

B) Heterogeneity present

When forest plot or heterogeneity testing shows that there is significant heterogeneity in
sensitivities and specificities across studies, it is not appropriate to report pooled values of
sensitivity and specificity as a summary estimate. Instead, further analysis of the detected
heterogeneity is needed, and it starts with examining of threshold effect. The threshold effect can be
seen in a forest plot if there is an inverse relationship between sensitivity and specificity. If this is
not apparent, the results should be plotted to a ROC plane in order to examine the data further.

C) Threshold effect only

If there is symmetry in the SROC curve, DOR is constant regardless of the diagnostic threshold,
and any variability in the paired sensitivity and specificity between different studies is due to
differences in the test threshold. In this case, SROC curve represents the most informative synthesis
of evidence about test accuracy and the pooled DOR is a useful single summary measure.

SROC curve does not provide one summary estimate of sensitivity and specificity, but it does allow
assessment of their interdependence. Summary of the test’s DOR (SDOR) and a comparator test can
be presented with 95% Cis in order to compare differences in diagnostic performance. The area
under SROC curve and its 95% confidence interval provide a global summary of the test’s overall
accuracy. The point on the curve where sensitivity equals specificity, the Q* statistics, can also be
used as a summary measure of the test’s accuracy. These summary measures can also be used to
compare the accuracy of two test strategies. Possible software which can be used for diagnostic
meta-analysis includes Meta-Test, Meta-Disc, Stata and SAS.

D) Heterogeneity that is more than just threshold effect

If the slope b (the estimated regression coefficient) in the SROC model is statistically significant,
the SROC will be asymmetrical and the DOR will change along the threshold. In such cases,
advanced methods for fitting the SROC are used. Advanced methods for pooling are indicated when
heterogeneity in the results can be attributed to known sources of variation (see chapter

above, Assessing heterogeneity). Otherwise, the interpretation of the summary estimate is not
possible {80}.

Advanced models enable incorporation of covariates, e.g. population subgroup, in the meta-
regression analysis. However, poor reporting of primary studies may lead to biased estimates. The
two main advanced statistical models are hierarchical SROC and bivariate meta-regression, which
are mathematically identical (Harbord 2007). Syntax to run these models in SAS, STATA,
WINBUGS, S-PLUS and R is or will be available. Hierarchical SROC (HSROC) produces
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informative summary measures with confidence ellipses {81}, but this model is infrequently used,
probably due to its complex fitting.

The problem of imperfect reference standard in test accuracy studies

If there is an acceptable reference standard test but, for various reasons, not all patients in the study
received it, the researches either impute or adjust for the missing data {31}. The authors of the HTA
analysis should, however, be careful with the results in cases where the fraction of patients verified
with the reference standard is small, or if the patterns of replacing the missing values are not
determined in the study.

The reference standard is sometimes known to be imperfect, i.e., it does not distinguish the diseased
from healthy entirely correctly — then it is possible that the researchers have adjusted the estimates
of accuracy of the index test. {31} These correction methods can be useful if there is evidence from
previous studies about the extent of imperfection in the reference standard, and about the correlation
of the errors between the index test and the reference standard. Another way to deal with the
problem of an imperfect reference standard is conducting a sensitivity analysis to demonstrate the
effect of imperfect reference test to the accuracy of the index test.

Assessing heterogeneity across accuracy studies

Heterogeneity in test accuracy across studies is very common. Any differences found in studies that
address the same research question should be clearly identified and interpreted in the diagnostic
core HTA. Simple methods of pooling sensitivities and specificities are contraindicated if
heterogeneity exists.

Sources of heterogeneity can be:
1. Chance
2. Different test threshold

3. Different study design or method; bias; different reference standard; different versions of the
technology

4. Variation by clinical subgroups in terms of age, severity or stage of disease, prevalence of
the target condition, differential diagnoses, and setting

5. Unexplained heterogeneity

If differences in the results cannot be attributed to these known sources of heterogeneity, then
pooling of results to one summary estimate should not be attempted, because its interpretation will
be impossible {80}.
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Heterogeneity can be tested using the following methods {28}

1. Plot the sensitivity and specificity from each study with their 95% confidence interval in a
table, and/or forest plot to illustrate the range of estimates and identify outliers.

2. If sufficient data is available, plot the paired sensitivity and 1-specificity results for each
study on the ROC plane to detect heterogeneity and to identify outliers. A small number of
studies will limit the power of regression in detecting heterogeneity.

3. Use a chi-square test for heterogeneity (Cochran's Q test) or Fischer's exact test for small
studies to test the hypothesis that there is no statistically significant difference in the
sensitivity and specificity reported.

Assessing threshold effect in test accuracy studis

Paired estimates of sensitivity and 1-specificity in original studies are plotted in a ROC plane and a
regression model is then used to fit the SROC curve {82}. If the SROC curve is symmetrical around
the line where sensitivity equals specificity, the studies share one common DOR, and any variability
is due to differences in the test threshold. In statistical terms, if the slope b (estimated regression
coefficient) is not statistically significant and approaches zero in the model, The SROC will be
symmetrical.

The accuracy of the screening/ diagnostic test can be highly dependent on the competence
(qualifications, training and experience) of the staff/personnel who are using the device and
analysing the test results

Screening-specific content

For diagnostic and treatment interventions in patients already showing symptoms or already ill,
there is a trade-off between benefits and harms of diagnostics and treatment on the individual level.
As screening is usually done on asymptomatic people, there is an additional trade-off on the
population level between, on one hand, healthy people, who will not benefit from screening but can
be harmed by false positive screening results causing a loss in quality of life, or by potential
overdiagnosis and over-treatment, and, on the other hand, people who will benefit by an early
detection of the disease. Decision-analytical modelling is an explicit and quantitative method which
can be used to analyse these trade-offs.

Reporting and interpreting

Besides the benefits, it is also important to consider the harms of an intervention (e.g. side effects or
adverse effects of a treatment, unnecessary treatment due to overdiagnosis, overtreatment caused by
screening programs, etc.). Therefore, systematic evidence assessments in the EFF domain should
include both (1) evidence assessment of patient-relevant outcomes regarding benefits and harms and
(2) a judgment on the benefit-harm balance. Currently, different approaches are used for addressing
the benefit-harm balance. The GRADE methodology uses the evidence on benefits and harms of
those outcomes identified as critical in order to judge the benefit-harm balance in an expert
consensus. {17}
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Balancing benefits and harms contains explicit or implicit value judgments. These should be stated
transparently.

The following steps are required:

e Step 1: Rate the level of the body of evidence as being of high/moderate/low quality (e.g.
the GRADE methodology may be used), and clarify the reasons for up-/down-rating (e.g. in
footnotes).

o

Another option is a clear distinction between the risk of bias (internal validity) and the
aspects of generalisability (i.e. directness, external validity). If all trials concerning a
technology have been performed under ideal conditions, the analysis will have to
make assumptions about the magnitude of effectiveness based on the available
efficacy data. The challenge is then to examine the reasons why the technology works
or does not work in specific circumstances.

For assessing the risk of bias, 2 categories (low and high) are usually used (according
to the Cochrane methodology).

e Step 2: Interpreting the clinical relevance of the findings:

O

Statistical significance is an important criterion which quantifies random error—
numerically small differences can be statistically significant, but clinically
meaningless. One should consider the magnitude (i.e. relevance) of the intervention’s
effect (independent of its statistical significance) and compare with the minimal
clinically important effect size. One approach is to compare the lower 95% confidence
interval of an estimated treatment effect with a ‘maximal clinically unimportant effect
size’. Nevertheless, the limits of hypothesis testing, choosing an arbitrary threshold of
0.05 for decisions should also be kept into mind. Depending on the consequences of
the decision threshold values (alpha-levels) other than 0.05 might be chosen.

Consider the relevance of outcomes for clinical decision-making (distinguishing
between a critical and an important outcome as done when formulating the question)

Identify knowledge gaps by comparing the research questions (including the
predefined outcome) with the available evidence.

Results of other analyses of the same problem should also be presented and used as a background
for discussing the obtained results, addressing possible differences.

Insufficient evidence

If the current body of evidence (a systematic review or a meta-analysis of randomised trials, or a
technology assessment report) does not provide sufficiently adequate information on the
effectiveness of a technology, new primary research may be warranted in the form of register
research, modelling, performing randomised controlled trials or analysing routine data bases. As
primary research is often beyond the scope of HTA organisations, the lack of evidence of
effectiveness should at least be stated in the discussion.

Issues described in the assessment elements may be answered through primary research if so
needed. Detailed descriptions of clinical trials are beyond the scope of this document; whenever
possible, however, clinical trials must be randomised, and head-to-head comparisons against the
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gold standard therapy should be made. The primary endpoint should be a clinically relevant variable
or, if this is not possible, a validated surrogate variable for a clinically relevant variable.

Relative effectiveness

In order to assess relative effectiveness, according to the definition of the Pharmaceutical Forum, a
synthesis of both effectiveness and safety data has to be conducted. The adverse effects of the
intervention(s) in comparison with the comparator(s) should be presented. These data is presented
in the synthesis document.

A further challenge is to define the place the new intervention should have in any existing treatment
pathway. Input from clinical experts might be of value here.

It is possible to make only a preliminary interpretation of the results based on effectiveness data
only. A global and balanced interpretation of the benefits and harms of a technology also requires
the results of other relevant domains. Evidence about benefits and harms can be combined using
e.g. decision analytic methods {29}.

Analysing applicability of evidence

As RCTs are typically conducted in specific optimised settings, it is relevant to consider the
applicability of results onto the population intended for treatment (AGDH, 2008). For further details
see the guideline Applicability of evidence in the context of a relative effectiveness assessment.
Moreover, if the studies have used surrogate outcomes, transforming them into patient-relevant final
outcomes of treatment could be considered a way of evaluating the applicability of evidence
(AGDH, 2008). For details about when and how surrogate endpoints can be used see the WP5
guideline Endpoints used in REA of pharmaceuticals — surrogate endpoints.

To allow for transfer of data across countries, HTAs need to be sufficiently transparent and must
distinguish between evidence (‘facts’) and judgments (including values and preferences). Value
judgments and preferences (of individuals or of health care systems) have to be labelled as such, as
should the anticipated influence of transferring the result from one health care system to another.
There will be situations wherein only the body of evidence [‘evidence summary’] of an HTA can be
used, while the data needs to be interpreted in the context of the health care system and the
prevailing values. For this reason, reviewers have flagged context-sensitive outcomes (=issues)
when formulating the questions, and have documented the underlying values driving certain
decisions.

Diagnostics-specific content

The pair of sensitivity and specificity is a general measure of test performance. The numbers (0.0-
1.0) per se are not very informative in determining whether the test performs well. Instead, the
intended use of the technology determines the requirements for the test accuracy. If sensitivity is
sufficiently high, a negative test result rules out the disease. High sensitivity is particularly
important if the counter-effect of missing a disease is dangerous. Sufficiently high specificity thus
identifies the disease. High specificity is particularly important if a false positive result can harm the
patient. Positive and negative predictive values are clinically informative measures of a diagnostic
test’s accuracy, but they must be considered in relation to the prevalence of the disease.
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Estimates of summary likelihood ratios can be drawn from the pooled estimates of sensitivity and
specificity. The likelihood ratio is telling of how many times more likely it is for a patient with a
certain test result to have a disease, as opposed to the number of patients with the same test results
but without the disease. A likelihood ratio 1 indicates that the test does not provide any useful
diagnostic information. Positive likelihood ratios of more than 10 and negative likelihood ratios of
less than 0.1 can provide convincing diagnostic information. Some guidelines suggest that positive
likelihood ratios of more than 5, and negative likelihood ratios of less than 0.2 can provide strong
diagnostic evidence. However, the interpretation depends on the context and the prevalence of the
condition. Likelihood ratios for a test usually have to be more than 10 in order to be useful {28},
although this is very seldom the case.

The diagnostic odds ratio shows the association between a dichotomous test result and a diagnosis.
If the diagnostic odds ratio (DOR) is 1, then the test does not provide any useful information. A
DOR size greater than 1 reflects the strength of the test to discriminate between the presence and
absence of disease. A DOR of 100 provides convincing evidence of the presence or absence of a
disease, and corresponds to a positive likelihood ratio of 10 and a negative LR of 0.1. The DOR is
often 50-90, but can be even up to 1000; in a good test, it should be over 80. A DOR of less than 1
indicates that the test identifies more positives among the non-diseased than the diseased. The
diagnostic odds ratio is a useful summary measure for meta-analysis, but it does not provide
information that can be directly applied onto clinical decisions. {28}

Variation in results by cut-off points, prevalence, or any other covariate and characteristics of the
SROC curve, should be explained. The area under SROC curve can be used for comparing the
accuracy of two test strategies. The test whose SROC curve encloses the largest area is the most
accurate.

It is preferable to use additional methods of expressing test accuracy beyond sensitivity and
specificity, e.g., likelihood ratios or diagnostic odds ratios. It may also be illustrative to explain how
many patients will be missed (false negative rate) and how many treated unnecessarily (false
positive rate) using certain cut-off point in a population with certain disease prevalence.
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Assessment elements

D0001 Assessment element card

Issue: What is the expected beneficial effect of the technology on mortality?

Topic: Mortality

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes 1
properties | (3 q)
Medical and Surgical Yes Critical Partial Yes 1
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Complete Yes 1
Screening Technologies Yes Critical Partial Yes 1
(3.0)
Clarification

Common to all used applications

Mortality is the preferred, objective endpoint for assessments of life-threatening conditions.
A distinction is made between overall mortality and disease-specific mortality. Overall
mortality refers to all-cause mortality. It is expressed either as mortality rates (incidence in
given population, at a given time point and usually risk-standardised), or survival (number of
people alive for a given period after an intervention). Disease-specific mortality is a
proportion of the all-cause mortality. Note that, even if a given treatment reduces one type of
death, it could increase the risk of dying from another cause to an equal or greater extent.
Disease-specific mortality is typically presented as rates and as age- and risk-adjusted
measures such as hazard ratio. It is a frequently used endpoint in screening trials, where it
is considered to be subject to bias.

Supplement with relevant data if differences can be expected for specific subgroups.
Specific to Diagnostic Technologies (3.0)

In diagnostic and screening technologies, this issue refers to the expected beneficial effect
of the test-treatment-chain,

Specific to Pharmaceuticals (3.0)

See also Methodological guideline for REA of pharmaceuticals: Clinical endpoints. Available
at http://www.eunethta.eu/eunethta-guidelines

Specific to Screening Technologies (3.0)

In diagnostic and screening technologies this issue refers to the expected beneficial effect of
the test-treatment-chain,

With screening tests, one should consider the effects of lead time bias, length time bias and
selection bias to the mortality.
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Methodology
and sources

Common to all used applications

Several methods are used to adjust mortality rates and survival curves - e.g., relative
survival (observed versus expected survival), which can be quite misleading; and hazard
ratio (derived from a statistical method comparing the median survivals in the two groups).
Note that progression-free survival is not a mortality endpoint; it describes the time from the
beginning of an intervention until a patient shows signs of disease progression.

Absolute mortality (compared to placebo or waiting list) and mortality relative to the
comparator should be considered separately. See also Methodological guideline for REA of
pharmaceuticals: Clinical endpoints available at http://www.eunethta.eu/eunethta-guidelines
Systematic reviews of trials, trials, both placebo-controlled and with active control. In the
absence of head-to-head trials, studies with indirect comparisons (see Methodological
guideline for REA of pharmaceuticals: Direct and indirect comparison, avaliable

at http://www.eunethta.eu/eunethta-guidelines. If these are not available, non-controlled
studies and respective systematic reviews. Health care register data. Modelling studies.

Specific to Pharmaceuticals (3.0)

Submission file, SPC, EPARs

References
Common to all used applications
Hochman 2011, Black 2002
Content
relations Common to all used applications
EO0005, FO001
Sequential
relations
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D0026 Assessment element card

Issue: How does the technology modify the effectiveness of subsequent

interventions?

Topic: Morbidity

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Important Partial Yes 2
properties (3.0)
Medical and Surgical No
Interventions (3.0)
Pharmaceuticals (3.0) No
Screening Technologies | Yes Important Partial Yes 2
(3.0)
Clarification

Common to all used applications

Different tests may detect slightly different subpopulations as test-positive. Results from
further diagnostic testing and the effectiveness of subsequent interventions can be different
in test A positive compared to test B positive. For example, treatment may work differently

in screening-identified cases than in cases that are diagnosed at regular physician's

appointment

Methodology
and sources

Common to all used applications

Trials, observational studies, accuracy studies

References

Content
relations

Sequential
relations
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D0005 Assessment element card

Issue: How does the technology affect symptoms and findings (severity,
frequency) of the disease or health condition?

Topic: Morbidity

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | No
properties (3.0)

Medical and Surgical Yes Critical Partial Yes 2
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 2
Screening Technologies | Yes Critical Partial Yes 3
(3.0)

Clarification

Common to all used applications

Describe the efficacy and effectiveness of the technology on relevant disease outcomes
and other changes in physical and psychological conditions. Outcomes such as function,
quality of life and patient satisfaction are reported in other assessment elements of this
domain. Report changes in severity, frequency and recurrence of symptoms and findings,

both in absolute terms and relative to the comparator.

Supplement with relevant data if differences can be expected for specific subgroups.

See also Methodological guideline for REA of pharmaceuticals: Methodological guideline
for REA of pharmaceuticals: Clinical endpoints available

at http://www.eunethta.eu/eunethta-guidelines

Methodology
and sources

Common to all used applications

Trials, observational studies

Specific to Pharmaceuticals (3.0)

SPC and EPAR

References
Content
relations Common to all used applications
HO0005, E0005
Sequential
relations
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D0032 Assessment element card

Issue: How does the test-treatment intervention modify the magnitude and

frequency of morbidity?

Topic: Morbidity

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes 3
properties (3.0)
Medical and Surgical No
Interventions (3.0)
Pharmaceuticals (3.0) No
Screening Technologies | No
(3.0)
Clarification

Common to all used applications

A more accurate replacement test could improve treatment and effectiveness. A
satisfactory triage test may decrease the number of adverse outcomes from another test.
An add-on test may increase sensitivity so that more patients receive proper treatment

and, with it,improved outcomes.

Methodology
and sources

Common to all used applications

Accuracy and other observational studies, trials, qualitative research

References
Content
relations Common to all used applications
HO005
Sequential
relations
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D0006 Assessment element card

Issue: How does the technology affect progression (or recurrence) of the disease

or health condition?

Topic: Morbidity

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | No
properties (3.0)

Medical and Surgical Yes Critical Partial Yes 3
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 3
Screening Technologies | Yes Critical Partial Yes 4
(3.0)

Clarification

Common to all used applications

Report outcomes such as complete cure, progression-free survival, time-to-event (next
stage of disease, relapse). Furthermore, describe the effect that duration of treatment has
on symptoms, as well as on findings — whether the effects are permanent, short term, long
term, intermittent, undulating. Report the results both in absolute terms and relative to the
comparator. Methodological guideline for REA of pharmaceuticals: Methodological
guideline for REA of pharmaceuticals: Clinical endpoints available

at http://www.eunethta.eu/eunethta-guidelines

Supplement with relevant data if differences can be expected for specific subgroups.

For technologies used for infectious diseases, such as drugs or vaccines consider
acquisition of resistance or external effects, which can influence the spread of the disease
such as herd immunity.

Methodology
and sources

Common to all used applications
Trials, prognostic studies
Specific to Pharmaceuticals (3.0)

SPC and EPAR

References
Content
relations Common to all used applications
EO0005
Sequential
relations
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D0011 Assessment element card

Issue: What is the effect of the technology on patients’ body functions?

Topic: Function

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes |4
properties (3.0)
Medical and Surgical Yes Critical Partial Yes 4
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 4
Screening Technologies | Yes Critical Partial Yes 5
(3.0)
Clarification

Common to all used applications

International classification of function proposes the following categories for body functions:
mental; sensory and pain; voice and speech; cardiac; respiratory and immune functions;
genitourinary and reproductive functions; movement-related functions; and skin functions.
Report the results both in absolute terms and relative to the comparator.

Supplement with relevant data if differences can be expected for specific subgroups.

Specific to Pharmaceuticals (3.0)

See also Methodological guideline for REA of pharmaceuticals: Clinical endpoints.
Available at http://www.eunethta.eu/eunethta-guidelines

Methodology
and sources

Common to all used applications

Trials and observational studies with functioning as an outcome. The instruments for
outcome reporting should be validated

Specific to Pharmaceuticals (3.0)

SPC and EPAR

References
Common to all used applications
ICF, available at http://apps.who.int/classifications/icfbrowser
Content
relations Common to all used applications
HO0005; E0005; FO101
Sequential
relations
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D0014 Assessment element card

Issue: What is the effect of the technology on work ability?

Topic: Function

Application- Application Used | Importance | Transferability | Core | Order
specific Diagnostic Technologies (3.0) | Yes | Critical Partial Yes |5
properties Medical and Surgical Yes Critical Partial Yes |5
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes |5
Screening Technologies (3.0) Yes Critical Partial Yes 6
Clarification

Common to all used applications

Describe the intervention’s effects on sick leave, absenteeism, presenteeism, return-to-
work, retirement and other relevant outcomes describing working ability

Methodology
and sources | Common to all used applications

Trials and other studies with return-to-work or work ability outcomes reported.

References
Common to all used applications
Fit for Work Europe website. Available at: www.fitforworkeurope.eu
European Commission (2007). Together for Health: A Strategic Approach for the EU 2008-
2013. Available at http://ec.europa.eu/health-eu/doc/whitepaper_en.pdf
Content
relations Common to all used applications
HO0005; E0001
Sequential
relations
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D0015 Assessment element card

Issue: What is the effect of the technology on return to previous living conditions?

Topic: Function

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes 6
properties (3.0)
Medical and Surgical Yes Critical Partial Yes 6
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 6
Screening Technologies | Yes Critical Partial Yes 7
(3.0)
Clarification

Common to all used applications

Discharge of the patient to the living conditions in which they lived before admission is one
of the most important treatment goals, particularly for elderly patients. Implications for
family members and caregivers should be considered too.

Methodology
and sources

Common to all used applications

Trials and observational studies using one of the several evaluation tools, such as the
Katz ADL scale, the Lawton IADL scale or the Bristol Activities of Daily Living Scale.

Health care service providers may use ADL evaluations in their practice, using models
such as the Roper-Logan-Tierney model of nursing, and the resident-centred models,
such as the Programme of All-Inclusive Care for the Elderly (PACE).

References
Content
relations Common to all used applications
HO005
Sequential
relations
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D0016 Assessment element card

Issue: How does the use of the technology affect activities of daily living?

Topic: Function

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes 7
properties (3.0)
Medical and Surgical Yes Critical Partial Yes 7
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 7
Screening Technologies | Yes Critical Partial Yes 8
(3.0)
Clarification

Common to all used applications

Activities of Daily Living (ADL) is used in rehabilitation as an umbrella term relating to self-
care, and comprising those activities or tasks that people undertake routinely in their
everyday lives. The activities can be subdivided into personal care, and domestic and

community activities.

Report the results both in absolute terms and relative to the comparator. For further

information see Methodological guideline for REA of pharmaceuticals: 1) Health-related
quality of life and 2) Clinical endpoints, both available at http://www.eunethta.eu/eunethta-

quidelines

Supplement with relevant data if differences can be expected for specific subgroups.

Methodology
and sources

Common to all used applications

Trials and observational studies reporting ADL outcomes

Specific to Pharmaceuticals (3.0)

SPC and EPAR

References
Content
relations Common to all used applications
HO0005
Sequential
relations
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D0012 Assessment element card

Issue: What is the effect of the technology on generic health-related quality of

life?

Topic: Health-related Quality of life

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes 8
properties (3.0)
Medical and Surgical Yes Critical Partial Yes 8
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Complete Yes 8
Screening Technologies | Yes Critical Partial Yes 9
(3.0
Clarification

Common to all used applications

Health-related quality of life (HRQL) is typically measured with self- or interviewer-
administered questionnaires which measure either cross-sectional differences in quality of
life between patients at a point in time (discriminative instruments) or longitudinal changes
in HRQL within patients during a period of time (evaluative instruments). There are two
available basic approaches to quality-of-life measurement: (1) generic instruments that
provide a summary of HRQL, and (2) specific instruments that focus on problems
associated with single disease states, patient groups, or areas of function.Generic
instruments include health profiles and instruments that generate health utilities. Each
approach has its strengths and weaknesses and may be suitable for different
circumstances. See also Methodological guideline for REA of pharmaceuticals: Health-
related quality of lifeavailable at http://www.eunethta.eu/eunethta-guidelines

Supplement with relevant data if differences can be expected for specific subgroups.

Methodology
and sources

Common to all used applications
Trials, observational and qualitative studies
Specific to Pharmaceuticals (3.0)

SPC and EPAR

References
Common to all used applications
EMEA 2005, FDA 2009, Chassany 2002, Terwee 2007, Revicki 2008, Puhan 2006
Content
relations Common to all used applications
HO0005; E0005
Sequential
relations
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D0013 Assessment element card

Issue: What is the effect of the technology on disease-specific quality of life?

Topic: Health-related Quality of life

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes 9
properties (3.0)
Medical and Surgical Yes Critical Partial Yes 9
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 9
Screening Technologies | Yes Critical Partial Yes 10
(3.0)
Clarification

Common to all used applications

Health-related quality of life (HRQL) is typically measured with self- or interviewer-
administered questionnaires which measure either cross-sectional differences in quality of
life between patients at a point in time (discriminative instruments) or longitudinal changes
in HRQL within patients during a period of time (evaluative instruments). There are two
available basic approaches to quality-of-life measurement: (1) generic instruments that
provide a summary of HRQL, and (2) specific instruments that focus on problems
associated with single disease states, patient groups, or areas of function.

Each approach has its strengths and weaknesses and may be suitable for different
circumstances. See also Methodological guideline for REA of pharmaceuticals: Health-
related quality of life available at http://www.eunethta.eu/eunethta-guidelines

Supplement with relevant data if differences can be expected for specific subgroups.

Methodology
and sources

Common to all used applications
Trials, observational and qualitative studies
Specific to Pharmaceuticals (3.0)

SPC and EPAR

References
Common to all used applications
EMEA 2005, FDA 2009, Chassany 2002, Terwee 2007, Revicki 2008, Puhan 2006
Content
relations Common to all used applications
HO0005; E0005
Sequential
relations
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D0030 Assessment element card

Issue: Does the knowledge of the test result affect the patient's non-health-
related quality of life?

Topic: Quality of life

Application- Application Used | Importance | Transferability | Core | Order
specific Diagnostic Technologies (3.0) Yes | Important Partial Yes |10
properties Medical and Surgical No
Interventions (3.0)
Pharmaceuticals (3.0) No
Screening Technologies (3.0) Yes | Important Partial Yes |11
Clarification

Common to all used applications

The test result may alleviate, trigger, or worsen symptoms, as well as improve or worsen
the quality of life, although there is no effectiveness on the primary outcome.

Methodology
and sources

Common to all used applications

Qualitative research, observational studies, trials

References
Content
relations Common to all used applications
H0005, HO006, FO001, FO003
Sequential
relations Common to all used applications

HO006
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D0017 Assessment element card

Issue: Were patients satisfied with the technology?

Topic: Patient satisfaction

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes 11
properties (3.0)
Medical and Surgical Yes Critical Partial Yes 10
Interventions (3.0)
Pharmaceuticals (3.0) Yes Optional None No 10
Screening Technologies | Yes Critical Partial Yes 12
(3.0)
Clarification

Common to all used applications

with the treatment. (‘Was the use of the technology worthwhile?’)

at http://www.eunethta.eu/eunethta-guidelines

Describe patients’ overall perception of the value of the intervention and their satisfaction

Differences in acceptability may predict the overall uptake of the technology and would

impact on the overall effectiveness.If a technology can be used repeatedly it can also be
asked whether the patient would be willing to use this technology again. See
also Methodological guideline for REA of pharmaceuticals: Clinical endpoints available

Methodology
and sources | Common to all used applications

Surveys, qualitative research, observational studies, trials

References
Content
relations Common to all used applications
H0006; FO001, FO011
Sequential
relations Common to all used applications

HO006
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D0024 Assessment element card

Issue: Is there an effective treatment for the condition the test is detecting?

Topic: Test-treatment chain

Application- Application Used | Importance Transferability | Core | Order
specific Diagnostic Technologies Yes Critical Partial Yes |12
properties (3.0)
Medical and Surgical No
Interventions (3.0)
Pharmaceuticals (3.0) No
Screening Technologies Yes Critical Partial Yes 13
(3.0)
Clarification

Common to all used applications

The effectiveness or clinical utility of a test usually requires the existence of an effective
treatment for the target condition, and its availability to the patients.

Methodology
and sources

Common to all used applications

Trials, observational studies

References
Content
relations Common to all used applications
F0001
Sequential
relations
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D1001 Assessment element card

Issue: What is the accuracy of the test against reference standard?

Topic: Test accuracy

Application- Application Used | Importance Transferability | Core | Order
specific Diagnostic Technologies Yes Critical Complete Yes |13
properties (3.0)
Medical and Surgical No
Interventions (3.0)
Pharmaceuticals (3.0) No
Screening Technologies Yes Important Partial Yes 14
(3.0)
Clarification

Common to all used applications

Accuracy in terms of sensitivity and specificity, and other measures such as likelihood
ratios, pre-test probabilities, SDORs, AUC or Q*.

Specific to Screening Technologies (3.0)

In screening programmes one should separately consider the accuracy of the screening
test and the accuracy of subsequent diagnostic tests.

Methodology
and sources

Common to all used applications

Accuracy studies

References

Content
relations

Sequential
relations
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D1002 Assessment element card

Issue: How does the test compare to other optional tests in terms of accuracy

measures?

Topic: Test accuracy

Application- Application Used | Importance | Transferability | Core | Order
specific Diagnostic Technologies (3.0) Yes | Critical Complete Yes |14
properties Medical and Surgical Interventions | No

(3.0)

Pharmaceuticals (3.0) No

Screening Technologies (3.0) Yes Important Partial Yes |15
Clarification

Common to all used applications

Consider also how the technology compares to other development stages of the same
technology.

Methodology
and sources

Common to all used applications

Accuracy studies

References

Content
relations

Sequential
relations
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D1003 Assessment element card

Issue: What is the reference standard and how likely does it classify the target
condition correctly?

Topic: Test accuracy

Application- Application Used Importance Transferability | Core | Order
specific Diagnostic Technologies | Yes Important Partial Yes |15
properties (3.0)
Medical and Surgical No
Interventions (3.0)
Pharmaceuticals (3.0) No
Screening Technologies Yes Important Partial Yes 16
(3.0)
Clarification

Common to all used applications

In addition, consider the situations where there is no proper reference standard.

Methodology
and sources

Common to all used applications

Accuracy studies

References
Common to all used applications
Rutjes AWS, Reitsma JB, Coomarasamy A, Khan KS, Bossuyt PMM. Evaluation of
diagnostic tests when there is no gold standard. A review of methods. Health Technol
Assess 2007;11(50).
Content
relations
Sequential
relations
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D1004 Assessment element card

Issue: What are the requirements for accuracy in the context the technology will

be used?

Topic: Test accuracy

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes |16
properties (3.0)
Medical and Surgical No
Interventions (3.0)
Pharmaceuticals (3.0) No
Screening Technologies Yes Important Partial Yes 17
(3.0)
Clarification

Common to all used applications

Discussion of what could be an estimate for an acceptable number of false negative and
false positive test results in different situations, e.g., in replacement/triage/add-on
situations, and in life-threatening/harmless conditions.

Specific to Screening Technologies (3.0)

With regard to screening programs, one should separately consider the screening test and
the subsequent diagnostic tests.

Methodology
and sources

Common to all used applications

Descriptive ethical literature, expert advice, prevalence data, modelling studies,
calculations

References
Content
relations Common to all used applications
F0017
Sequential
relations

Page 185

© EUnetHTA 2016. The HTA Core Model is a registered trade mark. All use subject to licence.



http://www.htacoremodel.info/
http://www.htacoremodel.info/PoliciesAndTerms.aspx

EUnetHTA JA2 - HTA Core Model 3.0 - www.htacoremodel.info
Clinical Effectiveness (EFF)

D1005 Assessment element card

Issue: What is the optimal threshold value in this context?

Topic: Test accuracy

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes 17
properties (3.0)
Medical and Surgical No
Interventions (3.0)
Pharmaceuticals (3.0) No
Screening Technologies | Yes Important Partial Yes 18
(3.0)
Clarification

Common to all used applications

Sensitivity and specificity vary according to the threshold value. An optimal combination of
sensitivity and specificity defines optimal threshold value. The optimum depends on the
consequences of the test results, e.g., whether it does more harm to overlook a case or to
treat someone unnecessarily.

Specific to Screening Technologies (3.0)

With regard to screening programs, one should separately consider the screening test and
the subsequent diagnostic tests.

Methodology
and sources

Common to all used applications

Screening studies with varying thresholds, accuracy studies with varying thresholds,
modelling studies

References
Content
relations Common to all used applications
F0017
Sequential
relations
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Issue:

D1006 Assessment element card

Does the test reliably rule in or rule out the target condition?

Topic: Test accuracy

Application- Application Used | Importance Transferability | Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes |18
properties (3.0)
Medical and Surgical No
Interventions (3.0)
Pharmaceuticals (3.0) No
Screening Technologies Yes Important Partial Yes 19
(3.0)
Clarification

Common to all used applications

This question is relevant in, e.g., triage situation where the aim of the test is to rule out a
severe condition in order to avoid further testing which may be more harmful to the
patient, and more expensive.

Specific to Screening Technologies (3.0)

When assessing screening programs, one should consider the combination of the
screening test and the subsequent diagnostic tests.

Methodology
and sources

Common to all used applications

Accuracy studies, modelling studies

References
Content
relations Common to all used applications
C0008, FO017
Sequential
relations
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C0006 Assessment element card

Issue: What are the consequences of false positive, false negative and incidental
findings generated by using the technology from the viewpoint of patient safety?

Topic: Patient safety

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes |22
properties (3.0)
Medical and Surgical Yes Critical Partial Yes 11
Interventions (3.0)
Pharmaceuticals (3.0) No
Screening Technologies | Yes Critical Partial Yes 23
(3.0)
Clarification

Common to all used applications

Describe the consequences of false positive, false negative and incidental findings
generated by using the technology.

False negative test results (Type Il error) incorrectly identify sick people as healthy with
the possible consequence of incorrectly rejected or delayed treatment. The volume of
false negative test results can be estimated to be 1- sensitivity of the test.

False positive test results (Type | error) incorrectly identify healthy people as sick with the
possible consequence of overtreatment. The volume of false positive test results can be
estimated to be 1-specificity of the test. Incidental findings in tests carry major risk of
overdiagnosis and overtreatment.

Specific to Screening Technologies (3.0)

In screening programmes, one should separately consider the false negative screening
test results and the subsequent false negative diagnostic test results

Methodology
and sources

Common to all used applications

Research articles, manufacturers' product data sheets, safety monitoring databases

References
Common to all used applications
Welch G et al 2011 {34} from the SAF domain.
Content
relations Common to all used applications

D0028, D0027, DO009; BOOO1, EO001; FO001; G0001, GO100
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Sequential
relations

Common to all used applications

B0O0O1

Other domains

Also in: Safety

D0010 Assessment element card

Issue: How does the technology modify the need for hospitalisation?

Topic: Change-in management

Application- Application Used | Importance | Transferability | Core | Order
specific Diagnostic Technologies (3.0) Yes | Important Partial Yes |26
properties Medical and Surgical Interventions | Yes | Critical Partial Yes |12
(3.0)
Pharmaceuticals (3.0) Yes | Important Partial Yes |11
Screening Technologies (3.0) Yes | Important Partial Yes |27
Clarification

Common to all used applications

In addition, consider changes at different levels of care e.g. ward instead of intensive

care.

Methodology
and sources

Common to all used applications

Trials, observational studies

References
Content
relations Common to all used applications
EO0001; G0O001
Sequential
relations

© EUnetHTA 2016. The HTA Core Model is a registered trade mark. All use subject to licence.

Page 189



http://www.htacoremodel.info/
http://www.htacoremodel.info/PoliciesAndTerms.aspx

EUnetHTA JA2 - HTA Core Model 3.0 - www.htacoremodel.info
Clinical Effectiveness (EFF)

D1007 Assessment element card

Issue: How does test accuracy vary in different settings?

Topic: Test accuracy

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Important Partial Yes 19
properties (3.0)
Medical and Surgical No
Interventions (3.0)
Pharmaceuticals (3.0) No
Screening Technologies | Yes Important Partial Yes 20
(3.0)
Clarification

Common to all used applications

Describe how patient spectrum, disease prevalence, disease severity, and properties of
the technology itself, affect the accuracy of the test. This may have implications on how
frequently a test needs to be repeated, on optimal age range for a screening programme
and on adjustments in different populations.

Methodology
and sources

Common to all used applications

Accuracy studies in different settings, descriptive literature, expert advice

References
Content
relations Common to all used applications
B0004
Sequential
relations Common to all used applications

B0O004
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D0029 Assessment element card

Issue: What are the overall benefits and harms of the technology in health

outcomes?

Topic: Benefit-harm balance

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes |27
properties (3.0)
Medical and Surgical Yes Critical Partial Yes 13
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 12
Screening Technologies | Yes Critical Partial Yes 28
(3.0)
Clarification

Common to all used applications

This question integrates all benefits and harms concerning mortality, morbidity, QoL and
further patient-relevant outcomes, also considering the amount of false positive and false
negative test results. There is no common quantitative summary measure, and a balanced
and meaningful presentation is difficult to reach even qualitatively.

The integration of information across domains into the benefit-harm-balance is essential.
This issue provides input for ETH (FO010) and ECO (E0005) in order to calculate the
incremental effectiveness of the new technology. Information from SAF is needed for this
issue: all harms to the patient are listed in outcomes and units which are comparable to the
outcomes in EFF domain representing benefits.

Specific to Diagnostic Technologies (3.0)

In diagnostic and screening technologies, the problem of overdiagnosis and overtreatment
should be covered, as should the benefits and harms of subsequent diagnostic testing and
treatments in patients with a true positive test result in a prior diagnostic or screening test.

Specific to Pharmaceuticals (3.0)

See Template 7 in the HTA Core Model for Rapid Relative Effectiveness Assessment of
pharmaceuticals at http://meka.thl.fi/htacore/BrowseModel.aspx

Specific to Screening Technologies (3.0)

In diagnostic and screening technologies, the problem of overdiagnosis and overtreatment
should be covered, as well as the benefits and harms of subsequent diagnostic testing and
treatments in patients with a true positive test result in a prior diagnostic or screening test.

Methodology
and sources

Common to all used applications

Trials, observational studies, modelling studies

References
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Content

relations Common to all used applications
A0007, A0011; C0008, C0003, C0004, C0005, CO006, CO007, CO061; EO005; FOO01,
F0011

Sequential

relations Common to all used applications

A0007, A0011, C0O008, C0003, C0004, CO005, CO006, CO0O07, CO061

Issue: What is known about the intra- and inter-observer variation in test

D1008 Assessment element card

interpretation?

Topic: Test accuracy

Application- Application Used | Importance | Transferability | Core | Order
specific Diagnostic Technologies (3.0) Yes | Important Partial Yes |20
properties Medical and Surgical Interventions No

(3.0)

Pharmaceuticals (3.0) No

Screening Technologies (3.0) Yes | Important Partial Yes |21
Clarification

Common to all used applications

This is especially relevant in tests with subjective assessments, such as most imaging

tests.

Methodology
and sources

Common to all used applications
Accuracy studies, trials, observational studies
Specific to Screening Technologies (3.0)

Accuracy studies, trials, observational studies

References

Content
relations

Sequential
relations
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D1019 Assessment element card

Issue: Is there evidence that the replacing test is more specific or safer than the
old one?

Topic: Test accuracy

Application- Application Used | Importance Transferability | Core | Order
specific Diagnostic Technologies | Yes Important Partial Yes |21
properties (3.0)
Medical and Surgical No
Interventions (3.0)
Pharmaceuticals (3.0) No
Screening Technologies Yes Important Partial Yes 22
(3.0)
Clarification

Common to all used applications

If there is effective treatment for a condition, then a new diagnostic technology with
similar sensitivity, but greater safety or specificity, may be seen as improved
effectiveness.

Specific to Screening Technologies (3.0)

With regard to screening programmes, one should separately consider the screening test

and the subsequent diagnostic test.

Methodology
and sources

Common to all used applications

Accuracy studies, trials, observational studies

References
Common to all used applications
Lord SJ et al., 2006 {83}

Content

relations Common to all used applications
C0008, FO001

Sequential

relations Common to all used applications

C0008
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D0020 Assessment element card

Issue: Does use of the test lead to improved detection of the condition?

Topic: Change-in management

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Important Partial Yes 23
properties (3.0)
Medical and Surgical No
Interventions (3.0)
Pharmaceuticals (3.0) No
Screening Technologies | Yes Important Partial Yes 24
(3.0)
Clarification

Common to all used applications

Although the test is reliable, the information it provides does not necessarily affect clinical
decision-making. If it does not sufficiently change the pre-test probability that the added
value of the information may be low; e.g., there may be routine preoperative lab tests that
nobody uses in decision-making. Moreover, the ability of users to make a correct diagnosis
may depend on their knowledge and their ability to interpret the results.

Methodology
and sources

Common to all used applications

Trials, accuracy studies, before-after studies, interrupted time series, change-in-

management studies

References
Common to all used applications
Guyatt GH et. al, 1986 {84}

Content

relations Common to all used applications
G0001

Sequential

relations
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D0021 Assessment element card

Issue: How does use of the test change physicians' management decisions?

Topic: Change-in management

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Important Partial Yes 24
properties (3.0)
Medical and Surgical No
Interventions (3.0)
Pharmaceuticals (3.0) No
Screening Technologies Yes Important Partial Yes 25
(3.0)
Clarification

Common to all used applications

There may be technology-related or non-related factors that might influence the physicians'
perceptions of, ability for, and attitude toward decision-making. Management decisions
subsume both testing and treatment decisions.

Methodology
and sources

Common to all used applications

Change-in-management studies, qualitative research

References
Common to all used applications
Guyatt GH et. al, 1986 {84}
Content
relations Common to all used applications
G0001, G0008, GO009
Sequential
relations

© EUnetHTA 2016. The HTA Core Model is a registered trade mark. All use subject to licence.

Page 195



http://www.htacoremodel.info/
http://www.htacoremodel.info/PoliciesAndTerms.aspx

EUnetHTA JA2 - HTA Core Model 3.0 - www.htacoremodel.info
Clinical Effectiveness (EFF)

D0022 Assessment element card

Issue: Does the test detect other potential health conditions that can impact the
subsequent management decisions?

Topic: Change-in management

Application- Application Used | Importance | Transferability | Core | Order
specific Diagnostic Technologies Yes Important Partial Yes |25
properties (3.0)
Medical and Surgical No
Interventions (3.0)
Pharmaceuticals (3.0) No
Screening Technologies Yes Important Partial Yes 26
(3.0)
Clarification

Common to all used applications

Management decisions subsume both testing and treatment decisions. Notice issue
C0006 which deals also with incidental findings.

Methodology
and sources

Common to all used applications

Trials, accuracy studies

References
Common to all used applications
Guyatt GH et. al, 1986 {84}

Content

relations Common to all used applications
F0003

Sequential

relations

© EUnetHTA 2016. The HTA Core Model is a registered trade mark. All use subject to licence.

Page 196



http://www.htacoremodel.info/
http://www.htacoremodel.info/PoliciesAndTerms.aspx

EUnetHTA JA2 - HTA Core Model 3.0 - www.htacoremodel.info
Clinical Effectiveness (EFF)

References

10.

11.

12.

13.

14.

Haynes B. Can it work? Does it work? Is it worth it? The testing of healthcare interventions
is evolving. BMJ. 1999 Sep 11;319(7211):652-3.

Pharmaceutical Forum. The Working Group on Relative Effectiveness. Core principles on
relative effectiveness. 2008.

Sawaya GF, Guirguis-Blake J, LeFevre M, Harris R, Petitti D. Update on the methods of the
U.S. Preventive Services Task Force: estimating certainty and magnitude of net benefit.
Annals of internal medicine. 2007 Dec 18;147(12):871-5.

Ashcroft R. What is clinical effectiveness? Studies in History and Philosophy of Science
Part C: Studies in History and Philosophy of Biological and Biomedical Sciences.
2002;33(2):219-33.

Sox HC, Greenfield S. Comparative effectiveness research: a report from the Institute of
Medicine. Annals of internal medicine. 2009 Aug 4;151(3):203-5.

Strech D, Tilburt J. Value judgments in the analysis and synthesis of evidence. Journal of
clinical epidemiology. 2008 Jun;61(6):521-4.

Higgins JP, Green S, Collaboration C. Cochrane handbook for systematic reviews of
interventions: Wiley Online Library; 2008.

Centre for Reviews and Dissemination. Systematic reviews: CRD's guidance for
undertaking reviews in health care.: University of York; 2008.

Andermann A, Blancquaert I, Beauchamp S, Dery V. Revisiting Wilson and Jungner in the
genomic age: a review of screening criteria over the past 40 years. Bulletin of the World
Health Organization. 2008 Apr;86(4):317-9.

Leeflang MM, Scholten RJ, Rutjes AW, Reitsma JB, Bossuyt PM. Use of methodological
search filters to identify diagnostic accuracy studies can lead to the omission of relevant
studies. Journal of clinical epidemiology. 2006 Mar;59(3):234-40.

Ritchie G, Glanville J, Lefebvre C. Do published search filters to identify diagnostic test
accuracy studies perform adequately? Health information and libraries journal. 2007
Sep;24(3):188-92.

Whiting P, Westwood M, Burke M, Sterne J, Glanville J. Systematic reviews of test
accuracy should search a range of databases to identify primary studies. Journal of clinical
epidemiology. 2008 Apr;61(4):357-64.

Guyatt G, Gutterman D, Baumann MH, Addrizzo-Harris D, Hylek EM, Phillips B, et al.
Grading strength of recommendations and quality of evidence in clinical guidelines: report
from an american college of chest physicians task force. Chest. 2006 Jan;129(1):174-81.

Gartlehner G, Hansen RA, Nissman D, Lohr KN, Carey TS. Criteria for Distinguishing
Effectiveness From Efficacy Trials in Systematic Reviews. AHRQ Technical reviews and
Summaries. Rockville (MD); 2006.

Page 197
© EUnetHTA 2016. The HTA Core Model is a registered trade mark. All use subject to licence.


http://www.htacoremodel.info/
http://www.htacoremodel.info/PoliciesAndTerms.aspx

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

EUnetHTA JA2 - HTA Core Model 3.0 - www.htacoremodel.info
Clinical Effectiveness (EFF)

Friedrich JO, Adhikari N, Herridge MS, Beyene J. Meta-analysis: low-dose dopamine
increases urine output but does not prevent renal dysfunction or death. Annals of internal
medicine. 2005 Apr 5;142(7):510-24.

Phillips L, Fasolo B, Zafiropoulos N. Benefit-risk methodology project work package 2
report: applicability of current tools and processes for regulatory benefit-risk assessment.:
European Medicines Agency; 2010.

Siebert U. When should decision-analytic modeling be used in the economic evaluation of
health care? [Editorial]. European Journal of Health Economics. 2003;4(3):143-50.

Briggs AH, Weinstein MC, Fenwick EA, Karnon J, Sculpher MJ, Paltiel AD. Model
parameter estimation and uncertainty: a report of the ISPOR-SMDM Modeling Good
Research Practices Task Force--6. Value in health : the journal of the International Society
for Pharmacoeconomics and Outcomes Research. 2012 Sep-Oct;15(6):835-42.

Caro JJ, Briggs AH, Siebert U, Kuntz KM. Modeling good research practices--overview: a
report of the ISPOR-SMDM Modeling Good Research Practices Task Force--1. Value in
health : the journal of the International Society for Pharmacoeconomics and Outcomes
Research. 2012 Sep-Oct;15(6):796-803.

Eddy DM, Hollingworth W, Caro JJ, Tsevat J, McDonald KM, Wong JB. Model
transparency and validation: a report of the ISPOR-SMDM Modeling Good Research
Practices Task Force--7. Value in health : the journal of the International Society for
Pharmacoeconomics and Outcomes Research. 2012 Sep-Oct;15(6):843-50.

Karnon J, Stahl J, Brennan A, Caro JJ, Mar J, Moller J. Modeling using discrete event
simulation: a report of the ISPOR-SMDM Modeling Good Research Practices Task Force--
4. Value in health : the journal of the International Society for Pharmacoeconomics and
Outcomes Research. 2012 Sep-Oct;15(6):821-7.

Pitman R, Fisman D, Zaric GS, Postma M, Kretzschmar M, Edmunds J, et al. Dynamic
transmission modeling: a report of the ISPOR-SMDM Modeling Good Research Practices
Task Force--5. Value in health : the journal of the International Society for
Pharmacoeconomics and Outcomes Research. 2012 Sep-Oct;15(6):828-34.

Roberts M, Russell LB, Paltiel AD, Chambers M, McEwan P, Krahn M. Conceptualizing a
model: a report of the ISPOR-SMDM Modeling Good Research Practices Task Force--2.
Value in health : the journal of the International Society for Pharmacoeconomics and
Outcomes Research. 2012 Sep-Oct;15(6):804-11.

Siebert U, Alagoz O, Bayoumi AM, Jahn B, Owens DK, Cohen DJ, et al. State-transition
modeling: a report of the ISPOR-SMDM Modeling Good Research Practices Task Force--3.
Value in health : the journal of the International Society for Pharmacoeconomics and
Outcomes Research. 2012 Sep-Oct;15(6):812-20.

Tatsioni A, Zarin DA, Aronson N, Samson DJ, Flamm CR, Schmid C, et al. Challenges in
systematic reviews of diagnostic technologies. Annals of internal medicine. 2005 Jun
21;142(12 Pt 2):1048-55.

Lijmer JG, Bossuyt PM. Various randomized designs can be used to evaluate medical tests.
Journal of clinical epidemiology. 2009 Apr;62(4):364-73.

Page 198
© EUnetHTA 2016. The HTA Core Model is a registered trade mark. All use subject to licence.


http://www.htacoremodel.info/
http://www.htacoremodel.info/PoliciesAndTerms.aspx

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

EUnetHTA JA2 - HTA Core Model 3.0 - www.htacoremodel.info
Clinical Effectiveness (EFF)

Guyatt GH, Tugwell PX, Feeny DH, Drummond MF, Haynes RB. The role of before-after
studies of therapeutic impact in the evaluation of diagnostic technologies. Journal of chronic
diseases. 1986;39(4):295-304.

Medical Services Advisory Committee. Guidelines for the assessment of diagnostic
technologies. 2005.

Trikalinos TA, Siebert U, Lau J. Decision-analytic modeling to evaluate benefits and harms
of medical tests: uses and limitations. Medical decision making : an international journal of
the Society for Medical Decision Making. 2009 Sep-Oct;29(5):E22-9.

Bossuyt PM, Lijmer JG, Mol BW. Randomised comparisons of medical tests: sometimes
invalid, not always efficient. Lancet. 2000 Nov 25;356(9244):1844-7.

Rutjes AW, Reitsma JB, Coomarasamy A, Khan KS, Bossuyt PM. Evaluation of diagnostic
tests when there is no gold standard. A review of methods. Health Technol Assess. 2007
Dec;11(50):iii, ix-51.

Moons KG, van Es GA, Michel BC, Buller HR, Habbema JD, Grobbee DE. Redundancy of
single diagnostic test evaluation. Epidemiology. 1999 May;10(3):276-81.

Irwig L, Bossuyt P, Glasziou P, Gatsonis C, Lijmer J. Designing studies to ensure that
estimates of test accuracy are transferable. BMJ. 2002 Mar 16;324(7338):669-71.

Bossuyt PM, Irwig L, Craig J, Glasziou P. Comparative accuracy: assessing new tests
against existing diagnostic pathways. BMJ. 2006 May 6;332(7549):1089-92.

Raffle AE, Gray JM. Screening: evidence and practice: Oxford University Press; 2007.

Karnon J, Goyder E, Tappenden P, McPhie S, Towers I, Brazier J, et al. A review and
critique of modelling in prioritising and designing screening programmes. Health Technol
Assess. 2007 Dec;11(52):iii-iv, ix-xi, 1-145.

Moynihan R, Doust J, Henry D. Preventing overdiagnosis: how to stop harming the healthy.
BMJ. 2012;344:e3502.

Rothman KJ, Greenland S, Lash TL. Modern Epidemiology. 3rd edition ed. Philadelphia:
Wolters Kluwer, Lippincott Williams & Wilkins; 2008.

Moher D, Pham B, Jones A, Cook DJ, Jadad AR, Moher M, et al. Does quality of reports of
randomised trials affect estimates of intervention efficacy reported in meta-analyses?
Lancet. 1998 Aug 22;352(9128):609-13.

Schulz KF, Chalmers I, Hayes RJ, Altman DG. Empirical evidence of bias. Dimensions of
methodological quality associated with estimates of treatment effects in controlled trials.
JAMA : the journal of the American Medical Association. 1995 Feb 1;273(5):408-12.

van Tulder M, Furlan A, Bombardier C, Bouter L. Updated method guidelines for
systematic reviews in the cochrane collaboration back review group. Spine. 2003 Jun
15;28(12):1290-9.

Guyatt G, Rennie D. Users' guides to the medical literature: a manual for evidence-based
clinical practice.. AMA press Chicago; 2007.

Page 199
© EUnetHTA 2016. The HTA Core Model is a registered trade mark. All use subject to licence.


http://www.htacoremodel.info/
http://www.htacoremodel.info/PoliciesAndTerms.aspx

EUnetHTA JA2 - HTA Core Model 3.0 - www.htacoremodel.info
Clinical Effectiveness (EFF)

43. Altman DG, Schulz KF, Moher D, Egger M, Davidoff F, Elbourne D, et al. The revised
CONSORT statement for reporting randomized trials: explanation and elaboration. Annals
of internal medicine. 2001 Apr 17;134(8):663-94.

44. Moher D, Schulz KF, Altman DG. The CONSORT statement: revised recommendations for
improving the quality of reports of parallel-group randomized trials. Annals of internal
medicine. 2001 Apr 17;134(8):657-62.

45. Rennie D. How to report randomized controlled trials. The CONSORT statement. JAMA :
the journal of the American Medical Association. 1996 Aug 28;276(8):649.

46. Schulz KF, Altman DG, Moher D. CONSORT 2010 statement: updated guidelines for
reporting parallel group randomized trials. Annals of internal medicine. 2010 Jun
1;152(11):726-32.

47. Deeks JJ, Dinnes J, D'Amico R, Sowden AJ, Sakarovitch C, Song F, et al. Evaluating non-
randomised intervention studies. Health Technol Assess. 2003;7(27):iii-x, 1-173.

48. MacMahon S, Collins R. Reliable assessment of the effects of treatment on mortality and
major morbidity, Il: observational studies. Lancet. 2001 Feb 10;357(9254):455-62.

49. Radford MJ, Foody JM. How do observational studies expand the evidence base for
therapy? JAMA : the journal of the American Medical Association. 2001 Sep
12;286(10):1228-30.

50. Stroup DF, Berlin JA, Morton SC, Olkin I, Williamson GD, Rennie D, et al. Meta-analysis
of observational studies in epidemiology: a proposal for reporting. Meta-analysis Of
Observational Studies in Epidemiology (MOOSE) group. JAMA : the journal of the
American Medical Association. 2000 Apr 19;283(15):2008-12.

51. Weinstein MC, O'Brien B, Hornberger J, Jackson J, Johannesson M, McCabe C, et al.
Principles of good practice for decision analytic modeling in health-care evaluation: report
of the ISPOR Task Force on Good Research Practices--Modeling Studies. Value in health :
the journal of the International Society for Pharmacoeconomics and Outcomes Research.
2003 Jan-Feb;6(1):9-17.

52. Philips Z, Bojke L, Sculpher M, Claxton K, Golder S. Good practice guidelines for decision-
analytic modelling in health technology assessment: a review and consolidation of quality
assessment. PharmacoEconomics. 2006;24(4):355-71.

53. Husereau D, Drummond M, Petrou S, Carswell C, Moher D, Greenberg D, et al.
Consolidated Health Economic Evaluation Reporting Standards (CHEERS) statement. The
European journal of health economics : HEPAC : health economics in prevention and care.
2013 Jun;14(3):367-72.

54. Gates TJ. Cancer screening in perspective. American family physician. 2001 Mar
15;63(6):1039-40, 42.

55. Black W, Welch H. Advances in diagnostic imaging and overestimations of disease
prevalence and the benefits of therapy. N Engl J Med 1993;328:1237-43.

Page 200
© EUnetHTA 2016. The HTA Core Model is a registered trade mark. All use subject to licence.


http://www.htacoremodel.info/
http://www.htacoremodel.info/PoliciesAndTerms.aspx

56.

S7.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

EUnetHTA JA2 - HTA Core Model 3.0 - www.htacoremodel.info
Clinical Effectiveness (EFF)

Welch H, Schwartz L, Woloshin S. Are increasing 5-year survival rates evidence of success
against cancer? JAMA : the journal of the American Medical Association. 2000;283:1975-
78.

McGauran N, Wieseler B, Kreis J, Schuler YB, Kolsch H, Kaiser T. Reporting bias in
medical research - a narrative review. Trials. 2010;11:37.

Jureidini JN, McHenry LB, Mansfield PR. Clinical trials and drug promotion: selective
reporting of study 329. The International Journal of Risk and Safety in Medicine.
2008;20(1):73-81.

Song F, Parekh S, Hooper L, Loke YK, Ryder J, Sutton AJ, et al. Dissemination and
publication of research findings: an updated review of related biases. Health Technol
Assess. 2010 Feb;14(8):iii, ix-xi, 1-193.

Rising K, Bacchetti P, Bero L. Reporting bias in drug trials submitted to the Food and Drug
Administration: review of publication and presentation. PL0oS medicine. 2008 Nov
25;5(11):e217; discussion e.

Doshi P, Jones M, Jefferson T. Rethinking credible evidence synthesis. BMJ.
2012;344:d7898.

Chan AW, Hrobjartsson A, Haahr MT, Gotzsche PC, Altman DG. Empirical evidence for
selective reporting of outcomes in randomized trials: comparison of protocols to published
articles. JAMA : the journal of the American Medical Association. 2004 May
26;291(20):2457-65.

Gatzsche PC. Why we need easy access to all data from all clinical trials and how to
accomplish it. Trials. 2011;12(1):249.

Turner EH, Matthews AM, Linardatos E, Tell RA, Rosenthal R. Selective publication of
antidepressant trials and its influence on apparent efficacy. The New England journal of
medicine. 2008 Jan 17;358(3):252-60.

Dickersin K, Min Y. Publication bias: the problem that won't go away. Annals of the New
York Academy of Sciences. 1993 Dec 31;703:135-46; discussion 46-8.

Hopewell S, Loudon K, Clarke MJ, Oxman AD, Dickersin K. Publication bias in clinical
trials due to statistical significance or direction of trial results. The Cochrane database of
systematic reviews. 2009;1(1).

Melander H, Ahlgvist-Rastad J, Meijer G, Beermann B. Evidence b(i)ased medicine--
selective reporting from studies sponsored by pharmaceutical industry: review of studies in
new drug applications. BMJ. 2003 May 31;326(7400):1171-3.

Sismondo S, Doucet M. Publication ethics and the ghost management of medical
publication. Bioethics. 2010 Jul;24(6):273-83.

Vedula SS, Bero L, Scherer RW, Dickersin K. Outcome reporting in industry-sponsored
trials of gabapentin for off-label use. The New England journal of medicine. 2009 Nov
12;361(20):1963-71.

Page 201
© EUnetHTA 2016. The HTA Core Model is a registered trade mark. All use subject to licence.


http://www.htacoremodel.info/
http://www.htacoremodel.info/PoliciesAndTerms.aspx

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

EUnetHTA JA2 - HTA Core Model 3.0 - www.htacoremodel.info
Clinical Effectiveness (EFF)

Jefferson T, Jones MA, Doshi P, Del Mar CB, Heneghan CJ, Hama R, et al. Neuraminidase
inhibitors for preventing and treating influenza in healthy adults and children. The Cochrane
database of systematic reviews. 2012;1:CD008965.

Vedula SS, Li T, Dickersin K. Differences in reporting of analyses in internal company
documents versus published trial reports: comparisons in industry-sponsored trials in off-
label uses of gabapentin. PLoS medicine. 2013;10(1):e1001378.

Chan AW. Bias, spin, and misreporting: time for full access to trial protocols and results.
PLoS medicine. 2008 Nov 25;5(11):e230.

Califf RM, Zarin DA, Kramer JM, Sherman RE, Aberle LH, Tasneem A. Characteristics of
clinical trials registered in ClinicalTrials.gov, 2007-2010. JAMA : the journal of the
American Medical Association. 2012 May 2;307(17):1838-47.

Prayle AP, Hurley MN, Smyth AR. Compliance with mandatory reporting of clinical trial
results on ClinicalTrials.gov: cross sectional study. BMJ. 2012;344:d7373.

Law MR, Kawasumi Y, Morgan SG. Despite law, fewer than one in eight completed studies
of drugs and biologics are reported on time on ClinicalTrials.gov. Health Aff (Millwood).
2011 Dec;30(12):2338-45.

Zarin DA, Tse T, Williams RJ, Califf RM, Ide NC. The ClinicalTrials.gov results database--
update and key issues. The New England journal of medicine. 2011 Mar 3;364(9):852-60.

Atkins D, Best D, Briss PA, Eccles M, Falck-Ytter Y, Flottorp S, et al. Grading quality of
evidence and strength of recommendations. BMJ. 2004 Jun 19;328(7454):1490.

Malmivaara A, Koes BW, Bouter LM, van Tulder MW. Applicability and clinical relevance
of results in randomized controlled trials: the Cochrane review on exercise therapy for low
back pain as an example. Spine. 2006 Jun 1;31(13):1405-9.

Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in meta-
analyses. BMJ. 2003 Sep 6;327(7414):557-60.

Lijmer JG, Bossuyt PM, Heisterkamp SH. Exploring sources of heterogeneity in systematic
reviews of diagnostic tests. Statistics in medicine. 2002 Jun 15;21(11):1525-37.

Reitsma JB, Glas AS, Rutjes AW, Scholten RJ, Bossuyt PM, Zwinderman AH. Bivariate
analysis of sensitivity and specificity produces informative summary measures in diagnostic
reviews. Journal of clinical epidemiology. 2005 Oct;58(10):982-90.

Moses LE, Shapiro D, Littenberg B. Combining independent studies of a diagnostic test into
a summary ROC curve: data-analytic approaches and some additional considerations.
Statistics in medicine. 1993 Jul 30;12(14):1293-316.

Lord SJ, Irwig L, Simes RJ. When is measuring sensitivity and specificity sufficient to
evaluate a diagnostic test, and when do we need randomised trials? Ann.Intern.Med. 2006
Jun 6;144(11):850-855.

Guyatt GH, Tugwell PX, Feeny DH, Haynes RB, Drummond M. A framework for clinical
evaluation of diagnostic technologies. CMAJ 1986 Mar 15;134(6):587-594

Page 202
© EUnetHTA 2016. The HTA Core Model is a registered trade mark. All use subject to licence.


http://www.htacoremodel.info/
http://www.htacoremodel.info/PoliciesAndTerms.aspx

EUnetHTA JA2 - HTA Core Model 3.0 - www.htacoremodel.info
Costs and economic evaluation (ECO)

Costs and economic evaluation (ECO)

Description

What is this domain about?

Economic evaluation has been defined as a comparative analysis of alternative courses of action in
terms of both their costs and consequences {1}. The aim of the Costs and Economic Evaluation
domain (abbreviated as ECO) within HTA is to inform value-for-money judgements about health
technologies with information about costs, health-related outcomes and economic efficiency {2} In
this way, it often utilises evidence from the SAF domain and the EFF domain to make economic
evidence available when allocating resources to emerging, new and existing health technologies

{3}.

In publicly funded healthcare systems, finite resources mean that not all technologies can be
provided in every situation for all who may need or want them. The concept of opportunity cost is
central to this area of health economics: choices have to be made between alternative, effective
health technologies; a decision to fund one technology may mean that others cannot be funded, or
that their use must be restricted {2}. Economic evaluations of health technologies often focus on
efficiency considerations in the production of health, with economic efficiency providing an
indication of how resources should be allocated or utilised for maximizing health-related outcomes
in an economic manner {4}. Although societal objectives other than economic efficiency, such as
equity of access, reduction of inequalities, and deontological considerations can typically be part of
a full HTA report, they are usually not incorporated in economic evaluations and need to be
considered separately by decision-makers (see, e.g., {5}, {6}).

The primary aim of this chapter is to encourage a more transparent and structured way of reporting
evidence related to the costs and economic evaluation of healthcare technologies both in national
(regional) HTA production and in collaborative projects aiming to produce core HTA information.
The chapter identifies good research practices for dealing with aspects of validity and
transferability, including analytic strategies and guidance for considering the appropriateness of
transferring evidence to other settings. This domain does not aim at a global harmonisation of
requirements or methods for economic evaluation. Instead, it highlights the importance of
transparent and structured reporting (both in methods and results) so that the study users can assess
the relevance of the information in their own setting or adapt the information to their own setting
when needed.

Methodological guidelines on the methods for economic evaluation have been developed {92}. The
EUnetHTA guideline “Methods for health economic evaluations - A guideline based on current
practices in Europe” acknowledges the possibility of variations in requirements for economic
evaluations across countries or jurisdictions. This guideline aims to improve the usefulness of
economic evaluations performed within EUnetHTA and move ECO closer towards the possibility
of a common European framework for conducting health economic evaluations. One important,
related objective of the HTA Core Model itself is to encourage the sharing of information between
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the SAF and EFF domains and ECO domain (See section Relations to other domains for more
details).

Table 1 lists the topics and issues included in the ECO domain. The topics and issues are limited to
items that are important for all healthcare settings and are required for other jurisdictions in
assessing the transferability of ECO information into their own setting. This is in line with one of
the main objectives of the HTA Core Model, which is to allow agencies to use core HTA
information produced by other agencies.
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Table 1: Topics and issues in this domain

Topic Issue Assessment
element ID

Resource utilisation What types of resources are used when delivering the assessed | E0001
technology and its comparators (resource-use identification)?

Resource utilisation What amounts of resources are used when delivering the E0002
assessed technology and its comparators (resource-use
measurement)?

Resource utilisation What were the measured and/or estimated costs of the E0009
assessed technology and its comparator(s) (resource-use
valuation)?

Resource utilisation How does the technology modify the need for other technologies | D0023
and use of resources?

Resource utilisation What are the likely budget impacts of implementing the G0007
technologies being compared?

Measurement and What is(are) the measured and/or estimated health-related E0005

estimation of outcome(s) of the assessed technology and its comparator(s)

outcomes (outcome identification, measurement and valuation)?

Examination of costs What are the estimated differences in costs and outcomes E0006

and outcomes between the technology and its comparator(s)?

Characterising What are the uncertainties surrounding the costs and economic | E0010

uncertainty evaluation(s) of the technology and its comparator(s)?

Characterising To what extent can differences in costs, outcomes, or ‘cost- EO0011

heterogeneity effectiveness’ be explained by variations between any
subgroups using the technology and its comparator(s)?

Validity of the model(s) | What methodological assumptions were made in relation to the EO0013
technology and its comparator(s)?

Validity of the model(s) | To what extent can the estimates of costs, outcomes, or E0012

economic evaluation(s) be considered as providing valid
descriptions of the technology and its comparator(s)?
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Why is this domain important?

In recent decades, the share of healthcare costs as a proportion of GDP has risen in many countries,
placing increasing pressure on the finite resources available to fund this expenditure. This growth in
costs has been fuelled in part by the rate of technological development. Increasingly, there is a
conflict between what is technologically possible and what is economically feasible. Ina HTA
evaluating a technology, it is often not sufficient to systematically consider only aspects of safety,
efficacy, clinical effectiveness or ethics; information on costs, cost-effectiveness, or opportunity
costs from economic evaluations, is also needed.

Increasingly health-economic information is requested in more jurisdictions, increasing the burden
on HTA-agencies, study sponsors and researchers. Conducting economic evaluations can be both
time-consuming and demanding, for instance, in terms of the need for multidisciplinary input in the
form of statistical, modelling and clinical expertise. For this reason, it would be advantageous to
spread the workload between organisations and jurisdictions. On the other hand, the
recommendations, methods and data requirements for estimating, for example: baseline risk;
treatment effect; resource utilisation; health-state measures; and costs differ across populations or
healthcare systems (see, e.g., {7} and {8}). Such differences lead to different evidence being used
as inputs in decisions about reimbursement and access for new health technologies. Indeed, having
the same clinical and economic evidence will not necessarily result in the same decision across,
e.g., jurisdictions, because of national and regional differences in decision-making processes and
because of value judgements (see, e.g., {9}).

Information concerning costs and economic evaluation, although important, forms only two of the
many considerations which may be taken into account when allocating resources {6}. The
importance of this domain depends, in large part, on the transparency and validity of both the
information presented and the analysis which produced that information. In particular, the nature of
the evidence used by this domain is of paramount importance when assessing the applicability of
costs and economic evaluation results for potential use in the decision-making process. Ideally, this
domain would therefore also aim to provide information on the credibility of the reported cost and
cost-effectiveness estimates. However, there will remain a more general need to investigate all
potential threats to the applicability of information produced in the ECO domain both within the
ECO domain itself and through the ECO domain’s relations to other domains (see, e.g.,{10} and

{11}).

Relations to other domains

The Costs and Economic Evaluation domain should collaborate with the Clinical Effectiveness
(EFF) and Safety (SAF) domains in order to receive timely and appropriate information on efficacy
or effectiveness, and to ensure that the outcome measures considered appropriate for the economic
evaluation are also included in these domains. However, ECO may also benefit from information
gathered by the Health Problem and Current Use of the Technology (CUR), and Patients and Social
Aspects (SOC) domains in order to specify appropriate populations, interventions, comparisons and
outcomes for the “Costs and economic evaluation” -research questions. In addition, the work
undertaken in the ECO domain is likely to be of importance for organisational considerations, too.
The production of information about the impact of health technologies on the budgets of different
stakeholders should be shared with the Organisational Aspects (ORG) domain in Assessment
Element G0007. A dialogue between research in the ECO and ORG domains should be initiated at
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an early stage, so that ECO-researchers understand the organisational context and can work together
with the ORG researchers to provide relevant information. There is also a possibility of overlapping
work, especially with the CUR and SAF domains, and co-operation is likely necessary even when
drawing up the domain-specific protocol.

Depending on the technology, the Ethical Analysis (ETH) and Patients and Social Aspects (SOC)
domains may provide important information in helping to decide the appropriateness of the type or
perspective of study undertaken within the ECO domain. For instance, the research in ETH,
regarding the benefits and harms of the technology for patients or any other stakeholders (relatives,
other patients, organisations, commercial entities, society, etc.), should be reflected upon, including
any other hidden or unintended consequences of the technology and its applications for the whole
range of stakeholders. In a similar manner, the SOC domain may investigate the value of the
technology in terms of return to employment, e.g., from the viewpoint of the patient; a wage rather
than pension, for instance, may have a substantial impact on an individual or family. SOC
considerations increasingly fall within the scope of some cost estimates and economic evaluations,
if they attempt to encompass wider outcomes.

ECO may also be related to the Legal Aspects (LEG) domain, e.g., when there is a need for legal
provision for a public health programme (such as mandatory vaccination or mass screening).

Methodology

There are three approaches that are typically used in answering the research questions in this
domain. These are (1) review of published economic evidence; (2) critical review of an existing
economic evaluation submitted by, e.g., a market authorisation holder; or (3) de novo economic
evaluation. In this section we briefly describe the process for answering research questions,
including the main processes through which existing information can be utilised by conducting
literature reviews. This is followed by a description of the kind of information that is usually
required, including a description of the study types, study designs, outcome measures, and a brief
overview of some of the tools available when undertaking critical appraisals. It should be noted that
the chapter makes very few recommendations as to the types of approach(es) investigators should
take, as this may often be dictated by national guidance or procedures. As an alternative to
recommending any particular approach, the reader is presented with some commonly-used
approaches when conducting research on costs and economic evaluation.

Process for answering research gquestions

An analysis of costs and economic evaluation normally starts by initially scoping and structuring a
decision problem with accompanying identification of evidence needs. It then proceeds by
searching for existing evidence, as described in the section Gathering information. This can be
followed by qualitative and/or quantitative synthesis of existing evidence. The commonly used
approaches in de novo economic evaluation, i.e. economic evaluation which is tailored towards a
specific decision problem from the beginning of the process, are described in the section Analysing
and synthesizing evidence.
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Gathering information

Where to find information?

The relevant places to find information depend on the type of information being sought. There are
two main purposes for information searching in economic evaluation: review of existing economic
evidence, and review of evidence to populate an economic model.

Review of existing economic evidence

The results of economic evaluations are usually not generalizable, e.g., between different
jurisdictions or time periods. Not only do the methods used in economic evaluations vary across
studies, but also more profound elements of the research questions, comparators, perspectives,
healthcare systems, clinical guidelines, resource use, and time horizon, differ significantly {12}
(See section Transferability of evidence concerning costs and economic evaluation for more
details).

However, even if the generalisability of results of economic evaluation is limited, a systematic
review can, for example, be used to inform the development of a new decision-analytic model or
reveal the most important drivers of previous economic models {13}. Literature reviews may also
yield information, for example, on developing model structures, on potentially useful
methodological choices, and on the reasons for using certain simplifying assumptions.

In cases where de novo analysis will not be conducted, reviews can be used to, e.g. help identify the
most relevant studies in informing a particular decision in a jurisdiction, or to identify a potential
absence of such information {14}. When assessing relevance, the identified studies should be
critically appraised (see sectionTools for critical appraisals) and their transferability assessed

(see Transferability of evidence concerning costs and economic evaluation).

When undertaking reviews of existing economic evidence, their overall purpose should be made
explicit (e.g., whether the purpose is to inform the development of a new model or to inform a
particular decision) {14}.

Meta-analysis of economic evidence

It is theoretically and practically possible to conduct meta-analyses of economic evaluations.
However, their use is not widespread, as the heterogeneity which exists between studies would
often demand major adjustments. Indeed, such adjustments are often not either possible or practical

{14},
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Review of evidence to populate or develop an economic model

Various data sources are usually used in order to populate an economic model with appropriate
structures and parameters. These include, for example, RCTs, observational studies, administrative-
record databases, disease registers, and expert opinion. Typically, systematic literature review can
identify at least the evidence concerning the health effects and transition probabilities of the
technologies under assessment. The methods used in systematic reviews of health effects have been
described in the SAF and EFF domains.

Databases and search strategies

The Sure Info (Summarized Research in Information Retrieval for HTA) resource, from the HTAI
Vortal, summarises the databases and search strategies used when searching for specific aspects of
HTA (in this case ‘costs and economic evaluation”). In addition, the Centre for Reviews and
Dissemination (CRD) has publishedguidance for undertaking systematic reviews of economic
evaluations.

What kind of information is required?
Study types, design, outcome measures

Types of economic evaluation

Five main types of economic evaluation can contribute to HTA: cost-effectiveness analysis (CEA),
cost-utility analysis (CUA), cost-consequences analysis (CCA), cost-benefit analysis (CBA), and
cost-minimisation analysis (CMA). However, it is known that these terms are used in various ways
by different authors and do not always accurately describe the nature of published studies {90}.

Choosing between the different types of economic evaluations for answering a specific question
depends on a combination of at least three considerations: (1) the purpose of the economic
evaluation; (2) the availability of suitable data and (3) any guidelines for economic evaluations that
should be followed in any specific context. The difference between them is based on how health
outcomes are measured and valued and whether they are commensurable or not, it should also be
noted that a combination of more than one type of analysis can be useful {1}.

Cost-effectiveness analysis (CEA) is traditionally associated with the economic concept of
technical efficiency, CEA compares the costs and effects of at least two alternative technologies.
The effects of the different technologies are usually measured using unidimensional final (e.g., life-
years gained) or surrogate outcomes (e.g., progression-free survival), providing information on the
‘greatest effect for a given cost’, or alternatively, one that achieves a ‘given effect at minimum cost’
{15}. One potential disadvantage of CEA is that, because the different disease areas use different
natural units (or metrics) to measure outcomes, the results are not comparable between disease areas
in the same way as they are in cost-utility analysis (CUA). The results of such analysis are generally
expressed in the form of an incremental cost-effectiveness ratio (ICER). An ICER represents the
estimated difference in costs between the comparators divided by the estimated difference in effect
between the comparators. In an example where the effects of the comparators are measured in life
years, the estimated ICER could be reported as the cost per life-year gained. One difficulty is that
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the measure of effectiveness used must be appropriate and common to the treatments being
compared {1}. In addition, CEA, in the form of CUA, is also widely associated with the economic
concept of allocative efficiency, through the production of information which directly relates to the
economic opportunity costs of technologies.

Cost-utility analysis (CUA) is a form of CEA which uses health-related outcomes that share many
of the characteristics of ‘utility’, such as QALY's (Quality-Adjusted Life Year) {15}. The most
common form of CUA can also be referred to as cost-per-QALY analysis. CUA uses health-state-
value scores as a measure of outcome which, conceptually, allows the measurement and comparison
different outcomes with the same metric (e.g., QALY or DALY (Disability-Adjusted Life Year)).
The term ‘cost-utility analysis’ is widely used, but should be used in the knowledge that, here,
‘utility’ refers to a constrained valuation of health-related outcome. The QALY approach is one of
the most used approaches in CEA, involving the incorporation of both health-related quality of life
(HRQoL) and survival information, i.e., CEA with QALY as the measure of effectiveness. See the
section Health-related outcomes for further details.

Cost-consequences analysis (CCA) examines costs and consequences, without the necessity of
focussing on a single consequence, and without combining disparate consequences into a single,
commensurable measure (see, e.g., {15}, {16} and {17}). It has been classified both as a variant of
CEA {90} and as a balance sheet approach to CBA {4}. It can be useful in enhancing transparency
of reports {18} and, despite its known limitations {20}, it can be especially useful when the
outcomes are not adequately measured with e.g. generic HRQoL measures {19}. This approach
may be preferred to CEA or CUA by policy makers when multiple consequences are to be weighed
together simultaneously. In this situation, CUA and CEA can be considered to be inappropriate, as
they may conceal important information through the calculation of a single ratio and, therefore, may
not allow decisions to be made which are in wholly in line with societal values (see, e.g., {21} or

{6}).

Cost-benefit analysis (CBA), in the form of comparative analysis of costs and money-valued
benefits, is currently not very widely used as a type of health-economic evaluation {15}. One main
reason for its limited use are the problems associated with the production of the unbiased and
precise estimates of costs and benefits required for its successful application. The methodology of
economic valuation of such benefits is advancing, but numerous methodological uncertainties and
problems still remain {22}.

Cost-minimisation analysis (CMA) can be performed if the technologies under comparison can be
assumed to have, e.g., the same desired effects (benefits) and undesired effects (risks/harms) {15}.
The appropriateness of conducting CMA has been questioned, mainly due to its assumption(s)
concerning the equivalence of the effects of the technologies being compared {23}. If measured or
hypothesised differences between the technologies in outcomes cannot be adequately distinguished,
then CCA, CEA or CUA with sensitivity analysis could be more useful {24}.

The purpose of economic evaluation is different from the objective of a budget impact analysis
(BIA). Economic evaluations attempt to provide information about the most economically efficient
ways to utilise or allocate available healthcare resources. BIA, on the other hand, estimates the
financial and organisational consequences of adopting a new technology in healthcare without
directly taking health consequences into account. In the HTA Core Model, BIA is to be shared
between the ORG domain and the ECO domain (see the section Relations to other domains for
further details). ISPOR, for instance, has defined good practices for BIA {25}. However, national
differences in the structure and funding of healthcare systems, resource utilisation and costs will
generally limit the transferability of BIA.
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Model-based economic evaluation

Considering that all relevant evidence needed in economic evaluation is rarely available from a
single source, decision-analytic modelling provides a framework for synthesising data from various
sources, taking into account all relevant comparators, adopting sufficiently long time horizons, and
taking uncertainty into account {26}. In the context of economic evaluation, a decision-analytical
model has been defined as a model that “uses mathematical relationships to define a series of
possible consequences that would flow from a set of alternative options being evaluated” {26}.

The use of modelling should be justified, e.g., by the available data being insufficient, and the
limitations of the modelling undertaken should always be made as clear as possible {57}.

Decision-analytic modelling can be conducted using, e.g., decision trees, Markov models (cohort
state-transition models), microsimulation or first-order Monte Carlo -models (individual-based
state-transition models), discrete-event simulations, dynamic transmission models, or combinations
of these (see, e.g., {27} or {28}). For technical details on the use of models for economic
evaluation, a number of general textbooks have been published (for example, {29}, {30} and {31},
{32}). In addition, ISPOR has published a series of articles that relate to the application of
modelling techniques to the healthcare decision-making area. These articles cover the following
topics: conceptualising a model {33}, state-transition models {34}, discrete event simulations {35},
dynamic transmission models {36}, parameter estimation and uncertainty {37}, transparency and
validation {38}.

There are different requirements for modelling in different jurisdictions or healthcare systems. To
be able to evaluate validity and applicability of modelling results to a particular setting, both non-
technical and technical documentation are usually needed. Non-technical documentation provides
an overview of the model and what it does. Full technical documentation, on the other hand, is a
more detailed description of the model, including its structure, components, equations, and possibly
even programming code or modelling files, enabling those with expertise to reproduce the model

{38}.

Models are often used when localising international economic evaluations to a national or
jurisdictional setting. Model parameters would often need to be changed in order to better represent
the population, jurisdiction, or healthcare system. The values of some parameters, e.g., those
relating to prices and baseline risk, typically need to be specific to the decision-making setting. On
the other hand, treatment effect as estimated by the relative risk reduction may be more transferable.
There might also be a need to change the structure of the model, if, e.g., the clinical pathway or
course of the disease differs between jurisdictions {39}. ISPOR has also identified good research
practices for addressing transferability issues in models {39}.

Single-study-based economic evaluation

Health-economic data can be collected alongside a randomised clinical trial, sometimes referred to
as ‘piggyback evaluation’. The advantages of this are the internal validity of trial design and the
collection of data on both resource use and effectiveness. The aims of the underlying trials and the
economic evaluations, however, may differ in significant respects, which can lead to disagreements
concerning the suitability of trial-based economic analyses (time horizon, sample size, etc.) {1}.
Despite its aims generally being somewhat different than model-based economic evaluation, trial-
based economic analyses may provide individual-level analysis of the impact of the technology and
its comparator(s) {29}. This can facilitate useful subgroup analyses as well as potentially provide a
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detailed description of costs and outcomes related to the technology and its comparator(s) (see, e.g.,
{40-42}). It should be kept in mind that modelling may generally still be useful even when
information is available from a trial-based economic evaluation, e.g., in order to estimate final
outcomes from the intermediate outcomes measured in the trial, or to make extrapolations beyond
the trial population or duration. However, the suitability of, e.g., subgroup analyses or modelling
will also depend on the availability of appropriate data or evidence, as well as on the availability of
appropriate statistical or mathematical models in order to estimate differences in costs or outcomes.

Outcomes of economic evaluation

The choice of economic evaluation outcome(s) is associated with the type of economic evaluation
used, i.e., CCA, CEA, CUA, CMA, CBA or a combination of these. Typically, one or more of the
following outcomes or approaches are used when reporting the results of health-economic
evaluations:

e Listing the cost and outcomes of each technology in tabular form ({43}, {44},
{16}) (typically used in CCA)

e Anincremental cost-effectiveness ratio (ICER) {45} (CEA and CUA)
e Anincremental cost-effectiveness plane {45} or efficiency frontier {46} (CEA and CUA)
e The net monetary benefit (NMB) and/or net health benefit (NHB) {47}(CEA and CUA)

The ICER approach is currently the most widely used outcome of economic evaluations. However,
the ICER reduces a large amount of information to a single ratio. Therefore, it is recommended that
not only any ICER estimates are presented, but also the separate components of any ICER
estimates, i.e. the costs, number of life years, HRQoL outcomes, or QALY associated with each
technology, as well as the incremental costs and outcomes with their confidence intervals or
credibility intervals {21, 48}. A credibility interval is a form of ’confidence interval’ around a cost-
effectiveness ratio resulting from an economic model. In contrast to statistical confidence intervals,
credibility intervals are generally the result of a mathematical model, which includes assumptions
about the relationships between, and distributions of, input variables {48}.

Whether a technology can be referred to as ‘cost-effective’ depends on its relation to any extant
“decision-makers’ willingness-to-pay” or “societal willingness-to-pay” for an additional unit of
health outcome (so-called ‘ICER threshold’). If one main aim of a health system is to maximise
health-related outcomes given the resources available, a technology can be considered as being
‘cost-effective’, i.e. improving economic efficiency in health care, if its ICER estimate is lower than
a threshold value (or threshold range). If the estimated ICER is higher than the threshold, the
technology is not considered to be cost-effective and hence allocation of resources to this
technology would be unlikely to increase economic efficiency in health care {49}. It is recognised
that a single ICER threshold value that fits all decisions for all decision-makers does not exist. For
some decision-making authorities, the ICER threshold may vary between technologies or diseases,
depending on the characteristics of the technology or disease that are not necessarily directly
reflected in ICER estimates {6}.

It should also be noted that, if economic efficiency is not a primary concern for the decision-maker,
an ICER threshold value approach may not offer much relevant information. Even if this is the case,
the impact of a technology on the separate ICER components, such as life expectancy, health-
related quality of life and healthcare expenditures (e.g., through Budget Impact Analysis), may be
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of prime importance. Indeed, the relevance of a threshold value approach is usually specific to
particular jurisdictions and may change over time. In addition, there are wide variations in the
extent to which decision processes utilise or implement thresholds, even within jurisdictions and
how other factors are taken into account in these processes alongside cost-effectiveness evidence.
The relevant outcomes from the ECO domain should therefore generally reflect the context in
which the evaluation is likely to be used, as well as the research question(s) posed.

Tools for critical appraisals

Several published guidelines and checklists for critical appraisal of economic evaluations are
available {50}. These guidelines and checklists can be used when reviewing published economic
evidence or economic evaluation submitted by, e.g., a market authorisation holder. They also help
in conducting and reporting de novo economic evaluations. However, it should be kept in mind that
these guidelines and checklists usually cannot separate the quality of reporting from the validity of
the design and conduct of analyses.

Currently, the most contemporary reporting guidance is the CHEERS statement {51}, which
attempts to consolidate and update previously published guidelines (e.g., {52}). In addition, a
checklist developed to assess the quality of decision-analytic models used in economic evaluation is
available {53}.

These guidelines and checklists are typically used for obtaining an overview of the completeness of
reporting and the quality of methodology. However, when undertaking a critical appraisal of
economic evaluations, a more detailed descriptive assessment is often required. Compared to the
use of checklists, a more detailed descriptive approach enables one to assess the implications that
the analyses’ strengths and weaknesses have on the credibility and quality of the results. It should
also be noted that a thorough critical appraisal is not possible without full technical documentation.

Analysing and synthesizing evidence

This section contains a description of commonly-used approaches in de novo economic evaluation,
i.e. economic evaluation which is tailored to informing a specific decision-making problem from
the beginning of the process. Each subsection describing de novo economic evaluation will start
with a General description of the topic and will be followed by Transferability considerations.
When appropriate, links to (indicate) other useful material will be provided under the

subheading Tools. In the section following this one, Reporting and interpreting, a common
reporting structure for analyses of costs and economic evaluation will be provided.
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Study frame for de novo economic evaluation

General: The study frame defines the elements of an economic evaluation which would normally
be included in a ‘base case’ or ‘reference case’, and the recommended methodology associated
with the case. Using a ‘reference case’ for each economic evaluation is a way to attempt to move
towards methodological consistency in undertaking economic evaluations.

Transferability considerations: As reference cases are often defined in local guidelines, their
content may vary substantially between settings, jurisdictions or healthcare systems. Therefore, in
the study frame presented below, the elements usually included in a reference case are listed. For
any particular economic evaluation, a ‘base case’ would entail the assumptions and methodological
choices, as set out in a jurisdiction-specific ‘reference case’ or using the study frame below. A base
case would form a starting point for any subsequent sensitivity analysis.

Tools: National guidelines. Typical aspects defined in a reference case are listed in the table below.
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Table 3. Elements of economic evaluation usually included in a ‘reference case’ or

‘base case’.

Elements in an
economic
evaluation

Clarification

Type of economic
evaluation

The chosen type(s) of economic evaluation (e.g., cost-effectiveness, cost-utility,
cost-benefit, cost-minimisation or cost-consequence -analysis)

Target population and
subgroups

Criteria for defining the patient population and subgroups to which the HTA or
economic evaluation applies.

Technologies under
assessment

Criteria for defining the technologies under assessment.

Comparators

Criteria for defining the comparators that are included in the HTA or, more
specifically, in the Costs and economic evaluation domain.

Resource use and
costs

Criteria for identification, measurement and valuation of resource use and costs.

Health-related

Preferred measure(s) of health effects that are to be used in the analysis or

outcomes analyses (e.g., QALY, LYG).
Preferred source of data for measurement of health-related quality of life, if
applicable.
Source of preference data for valuation of health-related quality of life, if applicable.
Perspective The perspective from which costs and health outcomes are to be assessed.
Time horizon The time frame during which cost and health outcomes are to be assessed.

Discount rate

The rate(s) at which future costs or health outcomes are to be discounted.

Characterising
uncertainty

The preferred types of sensitivity analyses (e.g., one-way sensitivity analyses and
probabilistic sensitivity analyses (PSA)). Adherence to relevant recommendations for
presenting the results of the sensitivity analyses may be applicable.

Page 215

© EUnetHTA 2016. The HTA Core Model is a registered trade mark. All use subject to licence.



http://www.htacoremodel.info/
http://www.htacoremodel.info/PoliciesAndTerms.aspx

EUnetHTA JA2 - HTA Core Model 3.0 - www.htacoremodel.info
Costs and economic evaluation (ECO)

Target population

General: The target population can be defined in terms of patient characteristics (e.g.
demographics, risk factors, life-expectancy and compliance), disease characteristics (e.g.
epidemiology, disease severity and case mix) and setting (e.g. community or hospital). The
characteristics of the target population may affect both the baseline risk of disease and the capacity
to benefit from treatment. Ultimately this can impact both on the estimated treatment effects and
also on the estimated costs of care.

The target population should be chosen so as to represent the characteristics of the patient
population(s) in the jurisdiction(s) or the healthcare setting for which the economic evaluation is
intended. For that reason, the target population in the economic evaluation can be more restrictive
than that described in the scope of the rest of the Core HTA. In addition, there is often a need to
specify the target population in greater detail in this domain. If a more restricted target population
or subgroup is to be used in this domain, it should also be included in the scope of the other
domains in order to avoid it being isolated from the rest of the domains, especially the CUR
domain.

Transferability considerations: Because the characteristics of target populations can vary both
across jurisdictions and within national borders, the characteristics of target populations are one of
the key features that can limit the transferability of economic evaluation. For example, parameters
related to baseline risk typically need to be specific to a population, jurisdiction or healthcare
setting.

Tools: National guidelines.

Pharmaceutical-specific content

Typically, the approved indication of the technology under assessment serves as the basis for
defining the target population for the economic evaluation.

Subgroup

General: The capacity to benefit from treatment or costs of care can differ in subgroups of patients.
The differences in treatment effects are typically caused by differences in their baseline risk of the
condition or event under assessment and/or differences in relative treatment effects (e.g. hazard
ratio or odds ratio of an event).

In general, any subgroup analyses should be pre-specified in order to avoid unwarranted post-hoc-
analysis-driven conclusions (see, e.g., {54}, {55} and the (EFF domain). However, it might not
always be possible to identify all important subgroups in the scoping stage of an HTA {56}. It
should also be noted that it is possible to specify more subgroups for ECO than for EFF and SAF.

Transferability considerations: There might be differences between jurisdictions or healthcare
systems in how subgroups are operationalised in routine clinical practice and in informed decision-
making.

Tools: All the subgroup analyses should be clearly defined and clinically justified. In addition, the
methods for conducting subgroup analyses should be described {56}.
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There is currently a lack of literature concerning the conduction of subgroup analyses in economic
evaluation. However, Sculpher (2008) {56} and Cleemput et al. (2012) {57} provide guidance on
the various forms of subgroups and heterogeneity in cost-effectiveness analyses, and how they
should be identified.

Technology under assessment and its comparators

General: The comparators in economic evaluation can be chosen from a range of alternatives, e.g.,
the alternative(s) most likely to be replaced in clinical practice if the technology under assessment is
adopted or the next best alternative on the efficiency frontier. When defining the technology under
assessment and its comparators, it is also important to state the assumptions being made about
practice patterns. For example, does a model assume perfect compliance with medical guidelines, or
is the model based on observed treatment mixes which might differ quite markedly between
countries.

Transferability considerations: Treatment practices and requirements for selecting comparators
for economic evaluation vary across jurisdictions or healthcare systems. In any application of
economic evaluation it is important to provide a detailed description of the alternatives and justify
their choice, so that study users can assess their transferability to their own setting. What represents
‘current practice’ is likely to vary over time and between countries.

Tools: REA guideline for criteria for the choice of the most appropriate comparator(s), national
guidelines.

Screening-specific content

With regards to screening, it is critical to define the entire screening-programme pathway, i.e.,
screening intervention and diagnosis, surveillance and treatment, following the screening test or its
comparator.

Resource use and costs

General: Costing processes can be usefully divided into three phases: First, the relevant resources
used have to be identified, then the volume or number of units of the resource used has to be
measured and, finally, these volumes need to be valued. Cost items may be classified in numerous
ways, such as the costs of healthcare technologies that are borne by the healthcare sector, other
sectors, and patients and families. Time, productivity or wider-economic costs can also be classified
separately. The inclusion or exclusion of cost items may depend upon the chosen perspective or
analytical approach. An important parallel consideration is, therefore, the choice of the time period
for estimating costs, which may also depend on the ability to robustly estimate future resource use
(see Time horizon for further details).

Costs can be defined to include some or all costs ‘directly’ related to a disease or the use of a
technology. They may include costs borne inside the healthcare sector (e.g., materials, equipment,
personnel and tests — often referred to as direct healthcare costs), as well as outside the healthcare
sector (e.g., patients’ travel time — often referred to as direct non-healthcare costs). A broad
agreement exists, on a theoretical level, that all costs related to the disease or technology in question
should be included in the analysis. However, the way in which this is applied may vary between
jurisdictions or healthcare systems. A particularly debated issue is whether to include the unrelated
future healthcare costs or not, such as healthcare costs of other diseases which people experience
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when they live longer due to treatment. The answer to the question of whether any such related, or
unrelated, future costs should be discounted is associated with the chosen perspective of the
analysis and may depend on national guidelines, if such guidelines exist and are considered to be
applicable to the Core HTA in question.

An example of one class of costs which may or may not be deemed appropriate in economic
evaluations, is what are often referred to as indirect costs. Indirect costs can be defined to include
any costs resulting from patient’s temporary absence from work due to illness, reduced working
capacity due to illness and disability, including reduced productivity while being at work, or lost
productivity due to early death. Lost production can be estimated either by means of, e.g., the
human capital method or the friction cost method. Lost production is often reported separately and
not integrated in the cost estimate used for the calculation of the incremental cost-effectiveness ratio
or ‘cost-utility ratio’. Valuation and inclusion of such ‘indirect costs’ should be made in situations
where it is judged to be relevant. The concept of lost production should not be confused with a
‘transfer payment’-like sickness benefit. Inclusion of transfer payments depends on the perspective
of the analysis; they are a cost to the paying organisation (e.g., government), a gain to the recipient,
but from a societal point of view, not either a cost or a gain, in static economic evaluation.

Physical units or volumes of resources used should be reported separately from the unit costs of
resources to allow other researchers, or decision-makers, to assess how applicable the resource use
estimates are to their own setting. In addition, it may be useful to report direct costs separately from
indirect costs. It is also useful to adjust all costs to a common price level, e.g., to the year of
analysis, using appropriate price inflators or deflators.

Transferability considerations: Costs of technologies are generally not transferable from one
country to another. However, transferability of individual elements of data differs. Table 4 contains
an assessment of transferability for each element. Although the resource utilisation and unit cost
elements are only partially transferable or not transferable at all, they are all essential parts of an
economic assessment. The relevance of economic evaluations cannot be easily judged without
information on these elements. Moreover, data on types and amounts of resources used in one
country are often valuable information for researchers performing an HTA in another country.
Indeed, information on cost-related consequences of treatment from other settings can therefore
often be usefully replaced by, or supplemented with, national data in order to adapt an analysis to a
national context.
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Table 4. Transferability of estimated resources and costs

Data Element Transferability

What types of resources are used

when delivering the assessed Partially transferable. In many cases the types of resources will be
technology and its comparators completely transferable, but this should be tested, if appropriate.

(resource-useidentification)?

What amounts of resources are used

when delivering the assessed Partially transferable. It is well-known that resource utilisation can
technology and its comparators differ between countries when delivering a specific technology, e.qg.,
(resource-usemeasurement)? the average number of hospital days for a specific procedure may

vary considerably. Other types of resource utilisation may vary little
between countries. Transferability for this issue is an empirical
guestion that needs to be addressed carefully.

What were the measured and/or

estimated costs of the assessed Not transferable. Although some types, amounts or unit-cost prices
technology and its comparator(s) are comparable between countries, it cannot generally be assumed
(resource-use valuation)? that the measured and/or estimated costs will be transferable.

Tools: For more details on how to handle currency, price date, and conversion see national
guidelines and, e.g., {58} as well as {29}, {19}, {59} and {1}.

Screening-specific content

The economic evaluation of a screening programme differs in a number of respects from that of
other health technologies. In general, the resources ‘committed’ when introducing screening
programmes are substantial, with follow-up and treatment potentially imposing major long-term
burdens on healthcare. This encompasses the costs of the screening procedure itself, in a usually
large number of people, the costs of follow-up procedures in people with a positive screening result,
as well as the costs of organising the programme. Screening is rarely limited to a single screening
test, but may include confirmatory tests and subsequent interventions for those with a positive
result; the evaluation of a screening programme may need to incorporate other health technologies
in the analysis.

When identifying the costs of screening, all the costs associated to the screening programme should
be included. This means, that in addition to the costs of screening test itself, the analysis must also
include costs of the screening organisation, invitations to screening, further examinations as well as
possible treatment costs. In the HTA Core Model, BIA is to be shared between the -ORG domain
and the ECO domain. In addition, travel costs to and from the screening location, depending on the
chosen perspective, may also be taken into account.

In many cases, the screened populations will be otherwise healthy, working-age people. In that case,
the lost time as a consequence of undergoing the screening programme can be considered as lost
productivity and be included as a cost in the economic evaluation, depending on the chosen
perspective.
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Health-related outcomes

General: There are a wide range of health-related outcomes which can usefully be incorporated
into an economic evaluation. The choice of health-related outcomes in an economic evaluation
depends, to a large extent, on the purpose(s) of the information being produced, with different
recommendations existing in different jurisdictions or healthcare systems. For instance, the use of
disease-specific measures is often recommended for comparing technologies which address similar
health problems. In addition, the use of generic health-state-value or composite measures is also
often recommended for comparisons of technologies addressing diverse health problems, as these
measures form a more comparable core set of health indicators. The use of a combination of both
these types of measures and other measures of health outcome has been widely advocated (see, e.g.,
{18}, {60} and {61}). The suitability of using one (or more) health-outcome measure(s) depends on
the type of technology that is being analysed, as well as on the plausibility of it appropriately
describing relevant aspects of health relevant to the study question or decision problem (see, e.g.,
{61} and {60}).

Although many health-related outcomes are dealt with in the EFF domain, there are health
outcomes which are more specific to the ECO domain. Within ECO, some of the terminology used
for health outcomes frequently somewhat differs from that used in the EFF and SAF domains. In
the health-outcomes literature, the terms ‘endpoint' and ‘outcome’ are often used interchangeably.
However, in this domain the term ‘outcome’ will be used as it is more frequently used and
encountered in the health-economic evaluation literature. Further, we will use the term "surrogate
outcome™ instead of the closely-related term, "intermediate endpoint™ and the term "final outcome"
instead of terms such as "true health outcome™ or "actual endpoint”. The term "wider outcome"
will also be used to express the renewed interest in considering some of broader effects of
technologies, such as the impact of technologies on individual wellbeing and social functioning,
innovation, and the impact on other stakeholders, such as family, informal carers, and
pharmaceutical industry (see, e.g., {62}, {63} and {64}). Health outcomes may be measured,
estimated or valued as changes in clinical indicators, number of health-related events (e.g., cases of
diseases or deaths), QALY or any other effects which could be deemed important to, or by,
decision-makers, such as:

e Surrogate outcomes (e.g., mmHg or maximal isometric handgrip strength)
¢ Final outcomes (e.g., deaths prevented or QALY's ‘gained’)

e Wider outcomes (e.g., broader effects on other stakeholders or effects on communities at
large)

There are also are a wide range of ways to estimate or value, for example, health outcomes:
e Measures related to mortality (e.g., ‘life-years gained’ (LYQG))
e Measures of self-rated health (e.g., individuals evaluate their own health status)
e Generic health-status measures (e.g., RAND-36)
e Disease-specific measures (e.g., EORTC QLQ C-30 and UCLA Prostate Cancer Index)
e Health-state-value measures (e.g., EQ-5D, SF-6D, 15D)

e Direct ‘utility’ measures (e.g., Standard Gamble or Time Trade-Off -approaches)
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e Composite measures (e.g., using QALY, DALY, or HYE -approaches)

When conducting economic evaluations, Direct “utility’ measures, Health-state-value
measures andComposite measures are often used as estimates of the value of health-related
outcomes. Hence, the focus of this section will be on these measures. However, this should not be
taken as indicating that measures of self-rated health, generic health-status measures or disease-
specific measures are of little importance to economic evaluation. On the contrary, it is widely
recognised that multiple health outcomes are useful and necessary complements to the composite
measures often used in economic evaluations (see, e.g., {65} and {61}).

Composite measures

One of the most widely-used forms of health outcomes are the composite measures referred to as
QALYs. QALYs refer to a type of outcome measure that takes into account both aspects of quantity
(longevity/mortality) and aspects of quality of life (morbidity, psychological, functional, social, and
other factors) {69}. QALY approaches can be considered as an important set of health outcomes
when technologies affecting a wide range of medical conditions are being compared. Rather than
being just one approach, QALY's can be both ‘preference’ based and, e.g., ‘social-value-of-health’
based {15}. The valuation of health states is generally dependent on the method or methods used to
obtain such ‘utility’ estimates. The valuations for use in QALY approaches can be both through
HRQoL measures and/or through direct elicitation using approaches such as the Standard Gamble
(see Health-state-value measures and Direct ‘utility’ measures for further details).

Transferability considerations: The QALY -approach and similar approaches can be seen as
useful in policy analysis and decision-making processes because they are generic and can
consequently facilitate broad comparisons between technologies and across diseases. In order to
usefully facilitate comparisons across diverse technologies, care should be taken that the same
methodology is being used and applied consistently. It is also important to note that using QALY's
as an outcome measure in economic evaluations has both methodological and practical weaknesses.
Despite QALY currently being the most widely-used health-related outcome in health economic
evaluation it may not always be considered to be the most useful or appropriate measure of
effectiveness (see, e.g., {91} and {92}).

Tools: Further details related to health outcomes can be found from the Clinical

effectiveness domain. Many relevant issues related to HRQoL have also been dealt with in the
guideline which gives general recommendations related to HRQoL that are applicable to Relative
Effectiveness Assessment (REA) of pharmaceuticals (Endpoints used for relative effectiveness
assessment of pharmaceuticals: Health-related quaility of life and utility measures)

Health-state-value measures

Health-related quality of life (HRQoL) refers to aspects of quality of life that are related to health.
Different health-state-value measures can be used to estimate HRQoL and there is no single
measure which has been accepted as a gold standard. Health-state-value measures, also referred to
as indirect ‘utility’ measures, are generic instruments capable of providing single-index scores
suitable for the calculation of QALYSs. These generic instruments include the AQoL (Assessment of
Quality of Life), EQ-5D (EuroQol), 15D, HUI (Health Utilities Index Mark Il/Mark I11), QWB
(Quality-of-Well Being Scale), and SF-6D (based on a selection of questions from the RAND-36 or
SF-36 survey instruments). Single-index HRQoL scoring systems combine the answers from
individual questions into a single index number (usually ranging between 0 and 1, although
negative scores for states do occur, e.g., when using the UK-TTO scoring system of the EQ-5D-3L)
{66}.
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Direct 'utility’ measures

A direct ‘utility’ measure, or direct preference elicitation technique, is one which values health
states without using the intermediary of a descriptive system. The main methods include standard
gamble (SG), time trade-off (TTO) and visual analogue scale (VAS), but related methods include,
e.g., person trade-off (PTO) and discrete choice experiments (DCE). These techniques generally ask
respondents to make choices between two hypothetical situations, or indicate relative value, and
then derive ’utility’ values for health states based on the responses. The choice between these
preference elicitation techniques, the way they are administered, and the context in which they are
used, all have important implications for the validity and reliability of the estimates of ‘preference’
or ‘utility’ elicited {66}.

Screening-specific content

An economic evaluation of a screening programme may be able to take the following into account
in a useful way: the sensitivity and specificity of the screening technology; the number of positive
and negative results (true and false, i.e. positive predictive value PPV and negative predictive value
NPV); and the implications of false-positive and false-negative results. The potential benefits of
screening include a more timely diagnosis, thus allowing more timely treatment with associated
reductions in morbidity or mortality. Some of the potential harms of screening include the false-
positive results which are commonly associated with screening modalities; anxiety associated with
the screening process; the possibility of overdiagnosis (detection of cases that would not have
caused a problem during the remaining lifetime of a person screened) and the associated possibility
of overtreatment. In addition to the above considerations, taking into account both the direct cost of
the screening modality, as well as any potential reductions in costs associated with changes in
morbidity or mortality due to screening, should be considered.

Screening programmes differ fundamentally from the situation where a patient seeks care due to
symptoms, as screening is usually targeted to populations who are mostly healthy. This implies that
these ostensibly ‘healthy’ people may become patients due to the screening results and thus the
effect of screening on their utility may be significant, although data on such effects is fairly limited
{67}. Screening may cause anxiety and concern, especially in the case of false-positive test results.
Hence, another issue to be considered is the incorporation of ‘utilities’ in the analyses. Since
screening targets populations which are asymptomatic with respect to the target condition,
screening programmes profoundly differ from a situation where a patient seeks care due to
symptoms. Otherwise healthy people may receive a feared or stigmatising diagnosis due to their
screening result and thus the effect of screening on their utility may be significant. Economic
evaluations of screening programmes should consider incorporating any potential reduction in
utility associated with a positive screening result as well as the change in utility associated with a
negative result, e.g., increase in utility due to justified relief (or decrease in utility due to unjustified
relief in case of a false-negative screening result). The effects on patients’ utility or HRQoL of
screening results are still not well known, yet some qualitative evidence exists, from cancer
screening studies, that false-positive screening results, including abnormal findings, have a negative
impact on certain psychosocial domains (see, e.g., {67} and {68}).

Furthermore, false-positive and false-negative test results may have impact on peoples’ behaviour,
and this in turn, may change, e.g., the resulting effectiveness of the technology. The investigation of
such issues has been fairly limited thus far, although some implications may exist that false-
negative test results might lead to more risk-taking behaviour (e.g., a person who gets a low
cholesterol reading may choose a less healthy diet). Researchers should consider such possible
effects and try to assess their impact (e.g., how any ICER might change if false negative screens
changes people’s behaviour in a specific direction).
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Screening models are often more complex than models dealing with only diagnostic or curative
technologies, because screening targets the early stages of a disease. This often leads to the need to
model the natural history or pathogenesis of the whole disease, often with very limited empirical
data. Evidence is rarely available directly from RCTs of screening programmes but rather has to be
evaluated from ‘linked’ or ‘chained’ evidence. The generalisability of clinical trial data may be
limited due to the range of choices concerning the preferred screening test, screening interval, the
eligible population and the organisation of the screening programme. There may also be difficulties
in extrapolating benefits from clinical trial data due to the extended time interval between screening
and the development or progression of the condition of interest {67}.

Study perspective

General: The chosen perspective of an economic evaluation is a key element in defining which
costs and consequences are included in the analysis; a second key element is the analytical
perspective used by researchers or analysts {1}. For instance, the choice of perspective affects the
way of handling direct and indirect costs (including, e.g., productivity losses).

The chosen type of perspective often depends on the purpose of the information being produced,
regarding costs and economic evaluation. Welfare-economic theory suggests that economic
evaluation should be conducted from the most comprehensive perspective possible, where all
relevant costs and outcomes of the technologies have to be identified, measured and valued, no
matter onto whom these costs and consequences fall. However, the way in which ‘the societal
perspective’ is defined varies, e.g., between healthcare systems and between pragmatic applications
(see, e.g., {44} and {1}).

Other possible perspectives include those of a specific institution, individual patients, or the target
group for a specific technology. If the purpose is to inform societal resource allocation, it may be
most appropriate to take a societal perspective. For hospital HTA, the perspective of a particular
hospital organisation may be more appropriate. If information from the ECO domain is intended to
improve decision-making within the healthcare sector, an appropriate viewpoint may be, e.g., a
‘healthcare payer’ (either public, private, or both), or a ‘healthcare sector’ perspective (see, e.g., {1}
and {69}), or even a ‘societal perspective’.

Transferability considerations: The perspective of the study is of fundamental importance for its
transferability. Care should be taken that the perspective is appropriate with respect to the purpose
for which the information is produced.

Tools: National guidelines, sensitivity analysis and reasoning concerning the appropriateness for
the decision problem.

Time horizon

General: An important consideration is the choice of the time period, i.e., the choice regarding for
how long costs and effects should be measured or estimated. The length of the time horizon may
depend on the perspective of the economic evaluation, which in some cases may extend to the
expected remaining lifetime of the patients or population under investigation. The modelling of
longer-term costs and effects should take into account their potential importance for the analysis,
the burden of undertaking such analyses, as well as relevant guidelines for economic evaluation. For
certain technologies, such as the use of DDT for the prevention of malaria, the effects of a program
may even require a time horizon that extends beyond the current generation. Although it should be
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noted that the time horizon of a study may be effectively limited by the use of discounting, as future
costs and effects of the technology (see Discount rate for further details) {44}.

Transferability considerations: In order to promote comparability between analyses, the time
horizon of the economic evaluations should extend far enough into the future to capture the main
costs and effects, both intended and unintended, of the assessed technology and its comparators.
However, as the appropriate time horizon often extends beyond the availability of primary or
secondary data, modelling may be the only way to obtain estimates of longer-term costs and effects.
Justification should always be provided for the modelling undertaken, and for the choice of time
horizon. It is usually informative to analyse the data using different time horizons, e.g., a shorter-
term horizon that includes only primary data and a longer-term horizon that also incorporates
modelled data ({51} and {44}).

Tools: National guidelines, sensitivity analysis and reasoning concerning the appropriateness for
the decision problem.

Discount rate

General: Economic theory suggests that costs and outcomes that occur in the future should be
discounted (see, e.g., {1}, {70}, {71} and {72}). Discounting, i.e. calculating the present values of
future costs and consequences, may help in the comparison of health technologies whose costs and
outcomes do not occur at the same time. The decisions to be made are; whether to discount both
costs and effect or not; which discount rate to use; and should both costs and effects be discounted
using the same discount rate?

In the use of many technologies the costs are incurred within a relatively short time period, whereas
the benefits (e.g., life-years gained) may not be accrued for many years. This is in contrast to many
curative technologies, where both the costs and the effects occur within a relatively short time
period. The impact of discounting in economic evaluation is often substantial and this means that
the questions related to discounting need to be carefully examined. By attaching a lower weight to
future health outcomes, preventive health care is likely to appear to be less cost-effective because
such technologies typically involve current costs and future effects.

Transferability considerations: Different perspectives, e.g., healthcare sector, or a more general,
public-sector perspective, may differ in terms of the application of discount rate(s) (see, e.g., {73}).
In addition, there may also be differences in the applicable discount rate(s) between different forms
of economic evaluation, e.g., CBA and CUA {71}, as well as the differences in the recommended
discount rate(s) which exist between country-specific guidelines.

Tools: Decisions regarding discounting should be reported with clear reasoning or justification and,
where relevant, according to available, e.g., country-specific guidelines. The use of thorough
sensitivity analyses concerning variations in discount rates is particularly advisable when a time
horizon of extended duration is used.
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Characterizing uncertainty

General: In economic evaluation, there are numerous sources of uncertainty and these can be
characterised in different ways. In decision-analytic models, uncertainty is commonly classified into
stochastic uncertainty, parameter uncertainty, heterogeneity and structural uncertainty {37}.
However, these terms are used in a variety of ways by different authors. In an attempt to avoid such
confusion, it has been recommended that authors carefully define the terminology that they use
when reporting their results {37}.

Stochastic uncertainty refers to random variability in outcomes between identical patients {37}. It
has also been called first-order uncertainty.

Parameter uncertainty usually refers to uncertainty in the estimation of the parameter(s) of
interest {37}. Parameter uncertainty has also been called second-order uncertainty. Parameter
uncertainty can be usefully investigated via both probabilistic (PSA) and deterministic sensitivity
analyses (DSA).

Heterogeneity relates to variability between patients that can be attributed to characteristics of
those patients {37}. Heterogeneity has also been called variability. Heterogeneity is described using
subgroup analyses (see section Subgroup for more details).

Structural uncertainty refers to uncertainty about the extent to which a model adequately captures
the relevant characteristics of the health condition and technology under evaluation {74}. Structural
uncertainty has also been called model uncertainty. Since models are always simplifications of a
complex reality, testing structural uncertainties is likely to be difficult in some cases. However, it
may be possible to parameterise some of the structural uncertainties into the model, conduct
scenario analysis, or utilise alternative model structures.

In addition, methodological uncertainty is a specific type of uncertainty that relates to
methodological choices that are part of economic evaluation {75}. These include the study
perspective, discount rate(s), time horizon, the way health effects are valued, and so on.
Methodological choices often relate to both the disease and to the research question, but are often
based on local guidelines, and many aspects of methodological uncertainty can be resolved by
making use of a ‘reference case’.

Transferability considerations: In terms of transferability, sensitivity analyses are likely to be
more informative than the base-case analyses per se. It might be particularly informative to conduct
univariate sensitivity analyses to identify parameters which may have substantial impact on the
results of economic evaluations.

The extent to which uncertainty analyses are included in prior economic evaluations is likely to
depend, e.g., on the type of decision that the economic evaluation seeks to support, or on the
requirements defined in national guidelines. From the transferability point of view, it is useful to
undertake a full set of sensitivity analyses so that different researchers or decision-makers are more
easily able to choose the information they require for their work. Since the requirements and
methods of economic evaluation differ across jurisdictions or healthcare systems, it is also useful to
address methodological uncertainties via sensitivity analyses when reporting.

Tools: Deterministic and/or probabilistic sensitivity analyses should be an integral part of an
economic evaluation (see, e.g., {18}, {48}). General guidance on uncertainty estimation has been
published in a number of sources (see, e.g., {74}, {75}, {76} and {77}).
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Other considerations

Transferability of evidence concerning costs and economic evaluation

Many terms have been used to describe the extent to which the results of existing studies are likely
to reflect the results expected in the population of interest in different jurisdictions or healthcare
systems {78}. These terms include generalisability, applicability, relevance and external validity.
However, in the field of economic evaluation, transferability appears to be the most commonly used
term to describe this issue (see, e.g., {39}, {7} and {79}). Also the term generalisability is used

{80}.

According to Barbieri {7} economic evaluations can be considered generalizable, transferable or
non-transferable. Studies are considered generalizable if their results and conclusions can be applied
to a range of jurisdictions or healthcare systems without any adjustments. Studies are transferable if
they can be adapted in order to be applicable in other settings. Finally, some economic evaluations
are so specific to, e.g., a given jurisdiction, that they simply are not able to be transferred to any
other jurisdiction.

There are many potential causes of variation in the results of economic evaluation between
locations. Factors potentially affecting transferability of economic data include {81}:

e Patient characteristics (e.g., demographics, risk factors, life expectancy or ‘utilities’)
e Disease characteristics (e.g., incidence, severity or case-mix)

e Population characteristics (e.g., variations in the health-state values used to form quality
weights for the calculation of QALYS)

e Provider characteristics (e.g., clinical practice or quality of care)
e Healthcare system characteristics (e.g. available treatment options or unit prices
e Methodological characteristics (e.g., study perspective or discount rate).

These factors are discussed in more detail, for example, in the papers by O’Brien {82}, Sculpher et
al. {80} and Goeree et al. ({81} or {79}), and in the Analysing and synthesizing evidence section of
this domain text.

Even though some aspects of economic evaluation can be highly context-specific, there is, for
example, scope for transferring the following elements of information concerning costs and
economic evaluation to other settings:

e The types of resource consequences considered

e Structure of the decision-analytic or other models

e Relative effect measures (e.g., hazard ratio [HRY], risk ratio [RR])
e Available work related to model validation

e Results of literature reviews (i.e., reviews of existing economic evidence and reviews of
other pertinent evidence to populate an economic model)
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Transparency in reporting costs and economic evaluation is critical in allowing the transferability of
economic evaluations performed as part of an HTA which is going to be assessed for different
settings. There are many approaches and applications for assessing the transferability potential of
economic evaluations. These include EUnetHTA’s HTA adaptation toolkit and other approaches
that have been identified and described in the review by Goeree et al. {79}.

Analytic strategies for dealing with aspects of transferability are different for model-based and
single-study-based economic evaluation. These methods have been described in a number of
articles (see, e.g., {83}), and are covered in more detail in Model-based economic

evaluation and Single-study-based economic evaluation sections of this work.

Assumptions

There are many types of assumptions and simplifications that have to be made in the course of
economic evaluation, especially when it is model-based. These include, for example, assumptions
related to the extrapolation of treatment effects, model structure, definition of treatment and disease
processes, and the extent of correlation between individual parameters in the model. In general, the
assumptions made affect the results of economic evaluations and should always be reported in a
transparent way, and clearly justified. It is also important to investigate, e.g., using sensitivity
analysis, the ways in which assumptions affect the results of economic evaluations and how
assumptions may affect the interpretation of results.

In order to increase transferability, all assumptions can be systematically presented, e.g., in a tabular
form, and can include appropriate reasoning and all references to support the assumptions made. If
statements are made concerning the ‘conservative’ nature of assumptions, these statements too
should include appropriate reasoning and all references to support such claims. For example, an
important assumption concerns the modelling of current practice: Does the model under
consideration adhere perfectly to existing medical guidelines, or is the potential impact of non-
adherence to such guidelines also taken into account? Appropriate assumptions may vary greatly
between settings or depend on the research question.

When there are alternative plausible assumptions, sensitivity analyses or scenario analyses should
be undertaken to assess their effects on the results of economic evaluation. See
section Characterising uncertainty for more details.

Model validity

To fully evaluate how the results of a model should be used, model users would need to be able to
know how well the model predicts the outcome(s) of interest. To be able to do this, the model needs
to be reported in a transparent way and validated.

In this context, transparency means that model users can see how the model was built and, here,
validation relates to the methods of evaluating how accurate a model is in making relevant
predictions or abstracting from a complex reality. Five main types of validation have recently been
described: face validity, verification (or internal validity), cross validity, external validity and
predictive validity {38}. In comparative analysis of alternative technologies, one of the key
questions is how well the model predicts health outcomes (external and predictive validity).
Therefore, validation is recommended in cases where it is possible, e.g., using a relevant data set.
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It should be noted that sensitivity analyses can be used to explore how input variation changes the
results of the model. However, sensitivity analyses alone do not evaluate how accurately any
modelling processes used within the economic evaluation model predicts the outcomes of interest.

Often the same model structure is used for different jurisdictions or healthcare settings and the
economic evaluation model is merely localised (e.g., by the substitution of parameter values). If the
validity of the model has been investigated, and the results of validation have been transparently
reported, this is often useful to others using or assessing the same model, even when the
requirements for model validation may vary between jurisdictions.

The health effects predicted by the model are often at least partly transferable between populations,
in many instances due to the same underlying biological processes. For that reason, the results of
external and predictive validation (of health effects) may apply from one population to another. In
contrast, practice patterns (which may not always impact greatly on health effects) and unit costs
can vary widely across settings. For that reason, predictive and external validation of model
components related to resource use and costs is problematic. From the point of view of
transferability, issues such as the face validity of the technology and its chosen comparator(s); the
estimated costs and consequences, could be usefully checked with clinical or organisational experts,
e.g., that the model includes all aspects of resource use and costs considered important.

A task force appointed by the ISPOR and SMDM has recommended the best practices for making
models transparent and for validating them {38}.

Biases, confounding factors, level of evidence

The parameters related to EFF and SAF are key inputs used in economic evaluation. For that
reason, the quality of evidence and the validity (or risk of bias) of these estimates should be
explicitly stated. Validity describes the extent to which a result is likely to be ‘true’ and free of bias.
‘Quality of evidence’ is a wider concept that reflects the extent of our confidence that the estimates
of the effect are ‘correct’ {84}. Further details on the assessment of internal validity (or risk of bias)
and rating the quality of the body of evidence are available from the EFF and SAF domains and
from the REA-quideline of internal validity of randomised controlled trials. On the other hand, the
extent to which model parameters need to be appraised is difficult to define a priori, since different
organisations, authorities or jurisdictions may consider the importance of parameters differently.

Identifying future research needs from the evidence

While conducting literature reviews and economic evaluations, evidence gaps are likely to be
identified. To inform policy decisions about future research priorities, formal value-of-information
(VOI) methods can be used when answering questions such as {85}:

e What parameters appear to have the biggest impact on the decision problem?
e Is further research required to support the use of a technology?

e What type of research would be most valuable?

e Which patient subgroups should be included in subsequent research?

e Which comparators and endpoints should be included, and what length of follow up would
be most valuable?
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VOl-analyses use probabilistic sensitivity analyses, and they can be conducted as a part of cost-
effectiveness analyses. The methods have been described in detail elsewhere (see, e.g., {86}, {87}
and {77}). Although the results of VOI analysis are potentially important in decision-making, their
suitability depends on a number of strong assumptions and on the availability of skilled analysts to
undertake the analysis. In addition, institutions that produce HT A-reports are not usually the same
institutions which commission future research. For these reasons, VOI approach may not always be
appropriate.

It should also be kept in mind, that because VOI analyses are based on probabilistic cost-
effectiveness analyses, the same transferability considerations also apply (see Transferability of
evidence concerning costs and economic evaluation for more details).

Reporting and interpreting

This section aims to facilitate transparent and structured reporting of both the methods used to
derive the resultsand the results themselves. The methods used in literature reviews of economic
evaluations, de novo analysis or critical review of de novo analysis should be reported in the
domain’s Methodology section. Similarly, the result cards for each of the assessment elements can
be used when reporting results of literature reviews, de novoanalysis or critical review of de

novo analysis.

When economic evaluation is part of a project aiming to produce Core HTA information, it is
practical to conduct and report the evaluation so that it reflects the characteristics of a specific
jurisdiction(s) or healthcare system(s) (see the section Transferability of evidence concerning costs
and economic evaluation for more details). However, full technical documentation of the model,
including its structure, components, equations, and possibly even programming code or modelling
files, should be made available in the core HTA database. This would facilitate the use of core HTA
information in national analyses and may enable reproduction of the model so that it can be applied
in other settings.

Transparency and structure in reporting ensures that economic evaluations are organised
consistently and presented thoroughly in order to facilitate assessment of both validity and
transferability. Work Package 7 of the EUnetHTA Joint Action 2 will develop guidelines as to how
economic evaluations can be undertaken and presented in a way that makes them useful for as many
European countries as possible. We intend to subsequently update the text here to correspond to
these guidelines.
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Literature review

If a literature review has been undertaken to identify existing economic studies, the methods of the
review should be reported in sufficient detail to enable the review to be reproduced. The methods of
the literature review should be reported in the domain’s Methodology section, e.g., under the
heading ‘Review of existing economic studies’. It is suggested that when reporting methods of a
literature review, the following subheadings should be followed as closely as possible:

e Eligibility criteria
e Literature search

o Including the search strategies for individual databases

e Study selection and data collection

o A copy of the data extraction can be included

e Additional analyses

There is no separate results card within the ECO domain for literature reviews. Instead, the results
related to study selection, and characteristics of included studies should be reported in the domain’s
appendices under the heading ‘Results of review of existing economic studies’. It is suggested that
the following subheadings are used:

e Study selection

o Including a flow chart of included and excluded studies

e Summary of existing economic studies

o Itissuggested that characteristics (e.g., authors, country, type of economic evaluation,
target population, technology, comparators, perspective, time horizon and discount
rate) of the included studies are presented in tabular format, whenever practical

In addition, the detailed results of literature review that relate to identification, measurement and
valuation of resource utilisation (E0001, E0002, E0009), measurement and estimation of outcomes
(E0005), examination of costs and outcomes (E0006), uncertainty (E0010), heterogeneity (E0011)
and validity of models (E0012) should be reported in the associated result cards under the heading
‘Results of review of existing economic studies’.
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De novo analysis and critical review of de novo analysis

When reporting the methods and results of de novo economic evaluation, the recommendations of
the Consolidated Health Economic Evaluation Reporting Standards (CHEERS) Statement could be
followed {51}; the associated checklist is also recommended {88}. In the

domain’s Methodology section, the methods used in the base-case analyses should be described
under the heading ‘De novo analysis’ or ‘Critical review of de novo -analysis’. It is suggested that
following subheadings are used, when applicable:

e Target population(s)

e Subgroup(s)

e Setting and location

e Study perspective(s)

e Comparator(s)

e Time horizon(s)

e Discount rate(s)

e Choice of health outcome(s)

e Measurement of effectiveness

e Measurement and valuation of preference based outcomes
e Estimating resources and costs

e Currency, price date, and conversion rate
e Choice of model

e Assumptions

e Analytic methods

e Summary of all study parameters

The details of methods that relate to sensitivity analysis (and VVOI, if applicable), subgroup analysis
and validation should be reported in the methods section of the relevant results cards (based on
assessment elements E0010, E0011 or E0012, respectively).

The results of any ‘base case’ analysis, sensitivity analysis (and VOI, if applicable), subgroup
analysis and validation are reported in the results cards of this domain.

If economic evaluation submitted by, e.g., a market authorisation holder is critically appraised, each
of the above mentioned sections can be further divided into ‘submitted evidence’ and ‘critique of
the submitted evidence’. In the result cards, ‘critique of the submitted evidence’ can be placed in the
discussion section of the card. If any checklists for critical appraisal of economic evaluations were
used, these can be included in the appendices.
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Comparison of costs and outcomes

Different jurisdictions or healthcare systems have different approaches for conducting and reporting
the results of economic evaluations, e.g., decision-makers might put different weights on gains in
life expectancy or other health-related outcomes. For that reason, it is recommended that the results
should first be presented in as disaggregated a format as possible.

e For costs, it is suggested that the results are presented in a disaggregated format that allows
different viewpoints (e.g., patient, third-party payer, hospital, societal) to be separated.

e For health outcomes, it is suggested that the estimates are expressed in natural units first,
wherever possible, before translating them to alternative units such as QALYS.

e Consideration should also be given to separately presenting costs and outcomes associated
with different stages of the disease.

e Both the discounted results and results without the application of discounting should be
shown.

e For ICER, the alternative-specific-components of numerator (cost of each alternative) and
denominator (outcomes of each alternative) should be shown.

Characterising uncertainty

The reporting of uncertainty analyses should be tailored to inform the decision-making situation the
economic evaluation seeks to support {37}. On the other hand, especially when using the HTA
Core Model, reporting a full set of sensitivity analyses may help in assessing the transferability of
economic evaluations to other settings.

The results of deterministic sensitivity analyses (DSA) can be shown, for example, in tabular form

or using Tornado diagrams. The results of probabilistic sensitivity analyses (PSA) can be presented
using either confidence ellipses and/or scatter plots on cost-effectiveness planes, cost-effectiveness
acceptability curves (CEAC) or using cost-effectiveness acceptability frontiers (CEAF) {29, 89}.

When reporting the results of uncertainty analyses it may be useful to follow the recommendations
of the ISPOR-SMDM Modelling Good Research Practice Task Force {37}. This document also
includes more about the ability for the different approaches to gauge aspects of the uncertainty
surrounding economic evaluation.

Characterising heterogeneity

The results should be given for all subgroups analysed. For ICER estimates, the components of
numerator (cost of each alternative) and denominator (outcomes of each alternative) should be
shown.
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Model validation

The report should describe the process of validation and the types of validation addressed in the
model, in order to help assessment of validity.

It would be valuable if the results of validation included at least the following:
e How well the model predicts health effects

e Whether the model includes all important aspects of resource use and costs considered
important (by, e.g., clinical or organisational experts )

e Estimates of the potential direction or potential magnitude of bias induced (e.g., has
sensitivity analysis been conducted concerning validity-related assumptions)

e An attempt to identify key factors that could compromise the validity of the model (e.g., the
extrapolation technique used, structural assumptions in the model, base-case parameters)
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Assessment elements

E0O001 Assessment element card

Issue: What types of resources are used when delivering the assessed
technology and its comparators (resource-use identification)?

Topic: Resource utilisation

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes 1
properties (3.0)
Medical and Surgical Yes Critical Partial Yes 1
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 1
Screening Technologies | Yes Critical Partial Yes 1
(3.0)
Clarification

Common to all used applications

Report the resource items taken into account for each technology, as well as the sources
of information used when identifying these and the reasons for their inclusion. Providing
the results in tabular form is recommended.

Methodology
and sources

Common to all used applications

Healthcare registers and databases, RCTs with resource utilisation data, reimbursement
databases, micro-level costing studies/ABC-costing studies. Data may be available from
different registers, and sources e.g., on sick leave, sickness allowance, patient
administration systems/ clinical databases, earlier studies, cost diaries.

References
Common to all used applications
Gold et al. {59}; Drummond et al. {1}; CADTH {18}; Kristensen and Sigmund {3}; Cleemput
et al. {57}; Husereau et al. {51}.
Content
relations Common to all used applications

A0011, A0024, A0025; BO00O7, BOOO8, BOO09; D0010, DO014, D0023;

F0012; G0001, GO003, G0004, GO005, GOO06, GOOO7; HOOO3, HOO10

Specific to Screening Technologies (3.0)

G0010
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Sequential
relations Common to all used applications

A0024, A0025; B0007, BOO08, BO0O09; D0010, D0023; GO0OO1

E0002 Assessment element card

Issue: What amounts of resources are used when delivering the assessed
technology and its comparators (resource-use measurement)?

Topic: Resource utilisation

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes |2
properties (3.0)
Medical and Surgical Yes Critical Partial Yes 2
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 2
Screening Technologies Yes Critical Partial Yes 2
(3.0)
Clarification

Common to all used applications

Report the parameters required to estimate overall costs (E0009). Include the appropriate
values, ranges, probability distributions, as well as all references used. Providing the
results in tabular form is recommended.

Report the approach(es) and data source(s) used to measure resource use associated
with the technologies.

Methodology
and sources | Common to all used applications

Healthcare registers and databases, RCTs with resource utilisation data, reimbursement
databases, micro-level costing studies/ABC-costing studies

References
Common to all used applications
Gold et al. {59}; Drummond et al. {1}; CADTH {18}; Kristensen and Sigmund {3},
Cleemput et al. {57}; Husereau et al. {51}.

Content

relations Common to all used applications
E0001

Sequential

relations Common to all used applications
E0001
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E0009 Assessment element card

Issue: What were the measured and/or estimated costs of the assessed

technology and its comparator(s) (resource-use valuation)?

Topic: Resource utilisation

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical Partial Yes 3
properties (3.0)
Medical and Surgical Yes Critical Partial Yes 3
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 3
Screening Technologies | Yes Critical Partial Yes 3
(3.0)
Clarification

Common to all used applications

For each technology report, provide mean values of estimated costs and, where possible,
information concerning distributions surrounding these estimates. Cost estimates from
different viewpoints can be reported here (e.g., patient, hospital, societal). In addition,
reporting disease-stage-specific cost estimates and costs estimated using varied discount
rates. It is recommended to provide the results in tabular form.

Report the approach(es) and data source(s) used to estimate the costs associated with
the technologies.

Methodology
and sources

Common to all used applications

Market prices, companies, hospital accounting or reimbursement systems, as well as
micro level costing studies/ABC-costing studies, or other information on unit costs.

References
Common to all used applications
Gold et al. {59}; Drummond et al. {1}; CADTH {18}; Kristensen and Sigmund {3}; Cleemput
et al. {57}; Husereau et al. {51}.
Content
relations Common to all used applications
E0001, E0002
Sequential
relations Common to all used applications

E0001, EO002
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D0023 Assessment element card

Issue: How does the technology modify the need for other technologies and use
of resources?

Topic: Resource utilisation

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies Yes Critical Partial Yes |4
properties (3.0)
Medical and Surgical Yes Critical Partial Yes 4
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 4
Screening Technologies Yes Critical Partial Yes 4
(3.0
Clarification

Common to all used applications

New (less invasive) interventions may reduce the need for surgical interventions. Some

treatments require ongoing monitoring and healthcare visits, including hospitalisation.

Specific to Screening Technologies (3.0)

Screening tests may cause further diagnostic testing and different treatment due to having
detected the disease at an earlier stage.

Methodology
and sources

Common to all used applications

Trials and pharmaco-economic studies, guidelines on utilisation of resources. Observational

studies, statistics

References
Content
relations Common to all used applications
B0013, E0001, E0002, EO009, FO003, GO001, GO003, G0004, GO0O7
Sequential
relations Common to all used applications
G0001, G0003, G0007
Other Also in: Organisational aspects
domains
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Issue: What

G0007 Assessment element card

are the likely budget impacts of implementing the technologies being
compared?

Topic: Resource utilisation

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical None Yes 5
properties (3.0)
Medical and Surgical Yes Critical None Yes 5
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical None Yes 5
Screening Technologies | Yes Critical None Yes 5
(3.0)
Clarification

Common to all used applications

Whenever a technology is introduced, there will be an impact on health care budgets. It is
possible to undertake a budget impact analysis which attempts to examine the likely impact
of introducing a technology on finances or budgets from e.g. the perspective of different
payers. Different payers include: government-level institutions; regions; municipalities;
employers; insurance companies and patients/participants. The relevant perspective from
which to estimate budget impact may change during different phases of the management
process, and incentives are connected to this issue.

For example: What kind of incentives does the budget impact impose on different actors?
How might this potentially impact on each organisation? What is the estimated net financial
(e.g. annual) cost of introducing the technology? Budget impact analysis provides data to
inform an assessment of the affordability of a technology. It also provides a service
planning tool to inform decisions about taking the technology into use.

Specific to Screening Technologies (3.0)

The relevant ‘payer’ can change during the screening process (e.g. a municipality pays for
the screening test but then a hospital district pays for further investigations). Screening is
usually free of charge for people, but sometimes participants have to pay e.g. a hospital fee
for further investigations. Note that when initiating a new screening programme, initial cost
outlays may be necessary.

Methodology
and sources

Common to all used applications

Literature searches, reports questionnaires and interviews of different actors of the
screening process (monitoring authorities, hospitals, hospital districts, laboratories), as well
as information from manufacturers.

References

Common to all used applications

Kristensen and Sigmund, 2007 {14}; Sullivan et al., 2014 {28}, both from the ORG domain
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Content
relations Common to all used applications
A0011; B0O007, BO009, B0012; D0023; FO012
Sequential
relations
Other Also in: Organisational aspects
domains
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EO005 Assessment element card

Issue: What is (are) the measured and/or estimated health-related outcome(s) of
the assessed technology and its comparator(s) (outcome identification,

measurement and valuation)?

Topic: Measurement and estimation of outcomes

Application- Application Used | Importance | Transferability | Core | Order
specific Diagnostic Technologies (3.0) | Yes | Critical Partial Yes |6
properties Medical and Surgical Yes Critical Partial Yes 6
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 6
Screening Technologies (3.0) | Yes Critical Partial Yes 6
Clarification

Common to all used applications

For each technology, report mean values of estimated effects and, where possible,
information concerning distributions surrounding these estimates. It is suggested that
estimates are expressed in natural units first, whenever possible, before expressing
outcomes in alternative forms such as QALYSs.

Report the approach(es) and data source(s) used to estimate the health-related outcomes
associated with the technologies, in a way which makes the identification of relevant
health-related outcomes transparent. The measurement or estimation of health-related
outcomes should reflect the information available from the SAF domain and the EFF
domain, or should be otherwise justified. The valuation of health-related outcomes should
also be reported in a transparent manner.

Methodology
and sources

Common to all used applications

An estimation of the incremental or other effects can be based on information provided in
the EFF domain (e.g., mortality data) or on information from the SAF domain (e.g.,
morbidity data related to adverse events). Additional information collection may be needed
(e.g. on health-related quality of life indices). The incremental effectiveness may result
from an economic model, where inputs from the EFF domain are used.

References
Common to all used applications
Gold et al. {59}; Drummond et al. {1}; CADTH {18}; Kristensen and Sigmund {3}; Cleemput
et al. {57}; Husereau et al. {51}; Williams {60}; Johannesson et al. {61}.
Content
relations Common to all used applications
A0004, A0005, A0006, A0009; C0008, C0002, CO004, C0O006; D0001, DO0O03, DO0OS,
D0006, D0007, D0011, D0012, D0013,D0029; FO0003, F0010, FO011; HO100
Sequential
relations
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EO0006 Assessment element card

Issue: What are the estimated differences in costs and outcomes between the

technology and its comparator(s)?

Topic: Examination of costs and outcomes

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Critical None Yes 7
properties (3.0)
Medical and Surgical Yes Critical None Yes 7
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 7
Screening Technologies | Yes Critical None Yes 7
(3.0)
Clarification

Common to all used applications

For each technology, report mean values of estimated costs and effects together. There
are numerous ways of highlighting or comparing the differences in the costs and effects of
the technologies under assessment.

Methodology
and sources

Common to all used applications

Typically, one or more of the following outcomes or approaches are used when reporting
the results of health-economic evaluations:

Listing the cost and outcomes of each technology in tabular form
An incremental cost-effectiveness ratio (ICER)

An incremental cost-effectiveness plane or efficiency frontier
The net monetary benefit (NMB) and/or net health benefit (NHB)

Report the approach(es) and data source(s) used to estimate the of costs, outcomes, or
economic evaluation(s) associated with the technologies.

Relevant sources of data and evidence are specified in the relevant issues under the SAF,
EFF and ECO domains (bringing together the information collected in assessment
elements EO009 and E0005). For example, ICER estimates from a de novo economic
model could be reported, synthesising inputs from SAF, EFF and ECO.

References
Common to all used applications
Gold et al. {59}; Drummond et al. {1}; CADTH {18}, Kristensen and Sigmund {3}, Cleemput
et al. {57}; Husereau et al. {51}; Briggs et al. {26}; Glick et al. {29}; Johannesson et al. {61}.
Content
relations Common to all used applications

E0001, EO002, EO005, EO009
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Sequential
relations Common to all used applications

E0001, EO002, E0005, EO009
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E0010 Assessment element card

Issue: What are the uncertainties surrounding the costs and economic

evaluation(s) of the technology and its comparator(s)?

Topic: Characterising uncertainty

Application- Application Used Importance Transferability | Core | Order
specific Diagnostic Technologies | Yes Important Partial Yes |8
properties (3.0)
Medical and Surgical Yes Important Partial Yes 8
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 8
Screening Technologies | Yes Important Partial Yes 8
(3.0
Clarification

Common to all used applications

Report the effects of uncertainty should be separately for structural, methodological and
parameter uncertainty, whenever possible. The methods used in the sensitivity analysis
should be reported in detail here.

Methodology
and sources

Common to all used applications

For example:
o Deterministic sensitivity analysis in tabular form or using a Tornado diagram
¢ Probabilistic sensitivity analysis, e.g., in the form of a CEAC

o Value-of-information analysis

Relevant sources of evidence are specified under relevant issues under SAF and EFF
domains, as well as from within the ECO domain.

References
Common to all used applications
Gold et al. {59}; Drummond et al. {1}; CADTH {18}; Kristensen and Sigmund {3};
Cleemput et al. {57}; Husereau et al. {51}; Bojke et al. {74}; NICE {69}, Briggs et al. {26}.
Content
relations Common to all used applications
EO0006
Sequential
relations Common to all used applications

EO0006
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EO0011 Assessment element card

Issue: To what extent can differences in costs, outcomes, or ‘cost-effectiveness’
be explained by variations between any subgroups using the technology and its

comparator(s)?

Topic: Characterising heterogeneity

Application- Application Used Importance Transferability Core | Order
specific Diagnostic Technologies | Yes Important Partial Yes |9
properties (3.0)
Medical and Surgical Yes Important Partial Yes 9
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 9
Screening Technologies | Yes Important Partial Yes 9
(3.0)
Clarification

Common to all used applications

If applicable, describe differences in costs, outcomes, or cost-effectiveness that can be
explained, e.g., by variations between (pre-defined) subgroups of patients with different
baseline characteristics or other observed variability in effects. Providing the results in
tabular form is recommended, but graphical representation using, e.g., ‘Forest’ plots may
also be useful.

The methods used in any sub-group analysis should be reported in detail here.

Methodology
and sources

Common to all used applications

Relevant sources of evidence are specified under relevant issues in SAF and EFF
domains, as well as from within the ECO domain.

References
Common to all used applications
Gold et al. {59}; Drummond et al. {1}; CADTH {18}; Kristensen and Sigmund {3},
Cleemput et al. {57}; Husereau et al. {51}; Sculpher et al. {56}; Cleemput et al. {57}
Content
relations Common to all used applications
C0005, E0006, HO012
Sequential
relations Common to all used applications

E0006
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E0013 Assessment element card

Issue: What methodological assumptions were made in relation to the technology

and its comparator(s)?

Topic: Validity of the model(s)

Application- Application Used | Importance | Transferability | Core | Order
specific Diagnostic Technologies Yes | Critical Partial Yes |10
properties (3.0)
Medical and Surgical Yes Critical Partial Yes 10
Interventions (3.0)
Pharmaceuticals (3.0) Yes Critical Partial Yes 10
Screening Technologies Yes Critical Partial Yes 10
(3.0)
Clarification

Common to all used applications

Report the following aspects of the research, with appropriate justification:

Perspective(s) of the analysis or analyses
Time horizon(s)
Discount rate(s) used

be considere