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Background: Defining relevant outcome measures for clinical trials on medical devices (MD) is complex, as there is a large variety of potentially relevant outcomes. The chosen
outcomes vary widely across clinical trials making the assessment in evidence syntheses very challenging. The objective is to provide an overview on the current common
procedures of health technology assessment (HTA) institutions in defining outcome measures in MD trials.
Methods: In 2012–14, the Web pages of 126 institutions involved in HTA were searched for methodological manuals written in English or German that describe methods for the
predefinition process of outcome measures. Additionally, the institutions were contacted by email. Relevant information was extracted. All process steps were performed
independently by two reviewers.
Results: Twenty-four manuals and ten responses from the email request were included in the analysis. Overall, 88.5 percent of the institutions describe the type of outcomes that
should be considered in detail and 84.6 percent agree that the main focus should be on patient relevant outcomes. Specifically related to MD, information could be obtained in 26
percent of the included manuals and email responses. Eleven percent of the institutions report a particular consideration of MD related outcomes.
Conclusions: This detailed analysis on common procedures of HTA institutions in the context of defining relevant outcome measures for the assessment of MD shows that
standardized procedures for MD from the perspective of HTA institutions are not widespread. This leads to the question if a homogenous approach should be implemented in the
field of HTA on MD.
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As a reaction to several scandals, for example, metal on metal
hip implants and breast implants (1), as well as to the criti-
cism expressed by numerous stakeholders, the European Parlia-
ment opened proceedings on the revision of the current Euro-
pean Union (EU) regulation on medical devices (MD) in 2012.
One clearly demanded change in the European regulation pro-
cess refers to the requirement for high quality clinical trials on
medium and high risk MD (1–4). As a consequence, appro-
priate outcome measures need to be chosen to assess efficacy,
effectiveness, and adverse events of MD and therewith improve
the patient’s safety.

Conducting well-designed clinical trials on MD requires
special consideration related to the scope and the relevant
outcomes to be measured. The process of defining relevant
outcome measures for clinical trials on MD is particularly
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complex, as there is a large variety of existing outcomes that
are potentially relevant. Thus, the chosen outcomes vary greatly
across clinical trials, making the assessment of clinical trials
in evidence syntheses, such as health technology assessment
(HTA) reports or systematic reviews (SR), very challenging.
Also conducting a meta-analysis is often not feasible, due to
the fact that outcome measures collected in the trials are very
inhomogeneous (5;6).

The European Clinical Research Infrastructures Network
(ECRIN) is a European Union (EU)-funded network aiming to
support multinational clinical research and to provide informa-
tion on clinical trial methodology, among others, for MD stud-
ies. HTA institutions have certain procedures to determine out-
come measures that represent the efficacy, the effectiveness, as
well as the safety of the MD in a specific indication. The aim of
this project was to provide an overview of common procedures
of HTA institutions in defining relevant outcome measures in
MD trials to support researchers in the selection process of out-
comes that reflect all important aspects related to the MD.

METHODS
A two-step literature search was carried out to identify rele-
vant information on the process of defining outcome measures
in a MD trial. In the first step, institutions involved in HTA
were identified by searching the member lists of the interna-
tional networks International Network of Agencies for Health
Technology Assessment (INAHTA), the European Network for
Health Technology Assessment (EUnetHTA), and the global
scientific and professional society Health Technology Assess-
ment International (HTAi) in 2012. The Web pages of all identi-
fied institutions involved in HTA were systematically searched
by two researchers for handbooks and manuals containing in-
formation on methods for the predefinition process of outcome
measures for a HTA or SR.

To be considered for analysis, the methodological manual
or handbook should describe the HTA approach which includes
one or more of the following aspects: Information about the
predefinition of the scope, involvement of external groups, lit-
erature search to collect information a priori to the HTA or SR,
publication of the scope a priori to the HTA or SR, a descrip-
tion of the selection process and ranking of outcomes, impor-
tance of patient relevant outcomes, and dealing with surrogates
in the assessment of MD. Moreover, the publication should be
available in English or German. The publication date was not
restricted.

In total, the Web pages of 126 institutions were searched
in November and December 2012. As some HTA institutions
might use unpublished manuals which are not available on their
Web page, all institutions were contacted by email in a second
step in July 2013. After 1 month, a reminder was sent out. In the
email request, we asked for the current methodological manual
and the questions posed were related to the process of predefin-

ing outcome measures in general as well as specifically with re-
spect to MD related research questions when preparing a HTA
or a SR. If the responses given by the institutions fulfilled the
inclusion criteria, we contacted them again to get authorization
for publication.

In July 2014, we updated the search for methodological
manuals or guidelines. If several versions of the same manual
were available, only the most current one was included. Two
reviewers screened the identified publications for relevance ac-
cording to the inclusion criteria independently. If discrepancies
related to the inclusion were apparent, they were resolved by
discussion until consensus was reached. Afterward, the relevant
information was extracted to synthesize the data using stan-
dardized tables prepared a priori distinguishing the process of
defining outcome measures in general and the process of defin-
ing outcome measures especially for MD trials. The data were
extracted by one reviewer and checked by a second reviewer
for quality assurance. Discrepancies were resolved by discus-
sion until consensus was reached, or by means of involving an
independent third reviewer.

RESULTS
The literature search resulted in eighty-seven potentially rel-
evant manuals and an additional forty responses to the email
request (Figure 1). After screening, sixty-five manuals and
twenty-six responses were excluded due to not fulfilling the eli-
gibility criteria. Overall, twenty-two manuals were identified as
relevant for further analysis and fourteen responses of the ad-
ditional email request contained relevant information and were
included for further analysis. The response rate to the email re-
quest was 31.7 percent. After matching the results and includ-
ing only the latest versions of the duplicate manuals, a total
of twenty-four manuals of nineteen HTA institutions were in-
cluded as well as ten responses obtained with an authorization
for publication. In summary, the overview contains information
of twenty-six institutions worldwide. Table 1 gives an overview
of the included institutions, reports, and email requests. The
complete extraction table can be found in the Supplementary
Table 1. Responses to the email requests are cited with letters
in alphabetical order.

Process of Defining the Scope
Overall, four of the twenty-six institutions adopt the method-
ology provided by other agencies: Three institutions refer to
methods described in the Cochrane Handbook [(7), f, h]. Ade-
laide Health Technology Assessment (AHTA) (a) refers to the
series of publications by the National Health and Medical Re-
search Council (NHMRC) and the manual by Goodman HTA
101 (8) is mentioned by the Health Technology Assessment
Section, Ministry of Health Malaysia (MaHTAS) (h). The a
priori definition of the scope is described by twenty-three insti-
tutions [(7;9–29) a, b, d, e, g]. The same amount of institutions

85 INTL. J. OF TECHNOLOGY ASSESSMENT IN HEALTH CARE 33:1, 2017

https://doi.org/10.1017/S0266462317000216 Published online by Cambridge University Press

https://doi.org/10.1017/S0266462317000216


Jacobs et al.

Figure 1. Flowchart.

includes external experts, such as stakeholders, manufacturers,
patient representatives, consumer organizations, or clinical ex-
perts (Table 2).

The step of conducting a literature search to specify the
scope is described in ten handbooks and four email responses
[(7;10;14;17;20–22;25;27;28) a, b, e, g]. Altogether, four HTA
institutions publish the scope of the planned report online on
their Web sites for comments before conducting the HTA/SR
[(10;20;21;27) a].

Analysis of the Definition of Outcomes in General
Of all included institutions, 88.5 percent describe the
type of outcomes that should be considered in detail
(7;10;11;13;14;17–21;23;25–31) a, c, d, j] (Table 3).

Altogether, 84.6 percent of the institutions agree
that the main focus should be on patient relevant out-
comes playing an important role in a given disease
[(7;9–18;20;21;24;26;27;29–31) a, b, d, e, j]. Examples
reported are among others morbidity, mortality, recov-
ery, and pain [(7;10;13;14;16;17;20;24;27;30;31) a, e, j].
Many institutions, namely sixteen of twenty-six institu-
tions (61.5 percent) report on the importance of patient
reported outcomes such as health-related quality of life
[(7;10;11;13;14;16;17;20;21;24;26;30;31) a, e, j]. Regarding
the patient perspective, some recommend to consider patient
satisfaction (7;24), patient preferences (7;10), compliance

and acceptance (7), as well as subjective experience such as
physical functioning (13).

Overall, 42.3 percent of the institutions mention that they
consider all relevant risk and/or safety side effects (7;11;14;16–
18;20;21;26;27;30;31). For example, mortality and morbidity
should be included in the safety assessment that are directly
related to the use of the intervention (7) and emphasis should
be given to relevant adverse events when assessments of harm
are executed (20). Furthermore, some institutions mention to
consider outcomes that are unintended, long-term outcomes, or
outcomes that occur in a follow-up of a trial or an observa-
tional study (13;27). Another aspect stated is that the selection
of outcomes should be feasible to detect differences between
the interventions (11;18). Furthermore, two institutions men-
tion that consequences for the patient’s family and caregivers
are also important (14).

When rating outcomes, seven institutions make a
distinction between primary and secondary outcomes
[(12;14;17;20;31) j]. For instance, when considering safety
outcomes, the Medical Services Advisory Committee (MSAC)
(31) recommends to first consider common safety outcomes
that do not cause significant harm, then rare and/or severe out-
comes on individual occurrences and finally outcomes caused
by misclassifications or misdiagnosis when assessing diagnos-
tic tests. Research questions in HTA on appropriate outcome
measures related to diagnostic assessment is addressed by
four institutions (12;18;19;28). They suggest the following
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Table 1. List of HTA Institutions and Source of Information Included in the Analysis

Institution Manual/ e-mail request Abbreviation

Agency for Quality and Accreditation in Health Care, Croatia The Croatian Guideline for Health Technology Assessment Process and Reporting/
2011) (9)

AAZ

Adelaide Health Technology Assessment, Australia E-mail request/ 2013 (a∗) AHTA
Agency for Health Technology Assessment in Poland, Poland Guidelines for conducting Health Technology Assessment (HTA)/ 2009) (11) AHTAPol
US Agency for Healthcare Research and Quality, USA Methods Guide for Effectiveness and Comparative Effectiveness Reviews/ 2014

(10)
AHRQ

Australian Safety and Efficacy Register of New Interventional Procedures
–Surgical, Australia

E-mail request/ 2013 (b∗) ASERNIP-S

Canadian Agency for Drugs and Technologies in Health, Canada Guidelines for the Economic Evaluation of Health Technologies: Canada/ 2006
(12)

CADTH

Center for Drug Evaluation, China E-mail request/ 2013 (c∗) CDE
Centre for Reviews and Dissemination, part of the NIHR, England CRD’s guidance for undertaking reviews in health care/ 2009 (13) and e-mail

request/ 2013 (d∗)
CRD

Danish Health and Medicines Authority, Denmark (before Danish Centre
for Health Technology Assessment DACEHTA)

Health Technology Assessment Handbook Version 1.0/ 2007 (14) DACEHTA

German Agency of Health Technology Assessment (DAHTA) of the
German Institute of Medical Documentation and Information, Germany

Methodenmanual für „HTA Schnellverfahren“ UND Exemplarisches „Kurz-HTA“:
Die Rolle der quantitativen Ultraschallverfahren zur Ermittlung des Risikos für
osteoporotische Frakturen/ 2003 (15)

DAHTA@DIMDI

Secretaria de Ciência, Tecnologia e Insumos Estratégicos, Departamento
de Ciência e Tecnologia, Brasil

Methodological Guideline: Health Technology Assessment Appraisals/ 2009 (16) DECIT-CGATS

Federal Joint Committee (Gemeinsamer Bundesausschuss), Germany E-mail request/ 2013 (e∗) G-BA
Gesundheit Österreich GmbH, Bundesinstitut für Qualität im
Gesundheitswesen, Austria

Methodenhandbuch für Health Technology Assessment Version 1.2012/ 2012
(17)

GÖG/BIQG

Haute Autorité de Santé, France Rapid Assessment Method for Assessing Medical and Surgical Procedures/ 2007
(30)

HAS

Health Care Improvement Scotland, Scotland Process for the production of Health Technology Assessments (HTAs)/ 2011 (7) HIS
Health Information and Quality Authority, Ireland Guidelines for Evaluating the Clinical Effectiveness of Health Technologies in

Ireland/ 2011 (18); Guidelines for the Economic Evaluation of Health
Technologies in Ireland/ 2010 (19) and e-mail request/ 2013 (f∗)

HIQA

Institute of Health Economics, Canada E-mail request/ 2013 (g∗) IHE
Institute for Quality and Efficiency in Health Care, Germany Allgemeine Methoden, Entwurf für Version 4.2 vom 18.06.2014 /2014 (20);

Allgemeine Methoden zur Bewertung von Verhältnissen zwischen Nutzen und
Kosten/ 2009 (21) and e-mail request/ 2013 (h∗)

IQWiG

Belgian Federal Health Care Knowledge Centre, Belgium KCE Process Book/ 2012 (22) KCE
Ludwig Boltzmann Institute, Health Technology Assessment, Austria (Internes) Manual Abläufe und Methoden Teil 2/ 2007 (23); (Externes)

Manual Selbstverständnis und Arbeitsweise Teil 1/ 2007 (24)
LBI

Health Technology Assessment Section, Ministry of Health, Malaysia E-mail request/ 2013 (i∗) MaHTAS
Medical Services Advisory Committee, Australia Funding for new medical technologies and procedures: application and

assessment guidelines/ 2005 (31); Guidelines for the assessment of diagnostic
technologies/ 2005 (25)

MSAC

National Board of Health, Denmark Health Technology Assessment Handbook/ 2007 (14) NBoH
National Institute for Health and Care Excellence, England Guide to the methods of technology appraisal/ 2013 (26); Methods for the

development of NICE public health guidance (third edition)/ 2012 (27);
Diagnostics Assessment Programme manual/ 2011 (28)

NICE

Quality Improvement Scotland, England SIGN 50 – ‘A Guideline developer’s handbook’/ 2011 (29) NHS QIS
Swedish Council on Technology Assessment in Health Care, Sweden E-mail request/ 2013 (j∗) SBU

∗ Responses to the email requests are cited in alphabetical order.

87 INTL. J. OF TECHNOLOGY ASSESSMENT IN HEALTH CARE 33:1, 2017

https://doi.org/10.1017/S0266462317000216 Published online by Cambridge University Press

https://doi.org/10.1017/S0266462317000216


Jacobs et al.

Table 2. HTA Institutions Involve External Groups in the Process of Scope Definition for the HTA

External groups that are included in the process
of defining the scope Institutions and manual/email response

No. of institutions
n= 26 (%)

Stakeholders, specific committees AAZ (9), AHTA (a∗), AHRQ (10), ASERNIP-S (b∗), CADTH (12), DECIT-CGATS (16),
GÖG/BIQG (17), IHE (g∗), IQWiG (20, 21), KCE (22), MaHTAS (i∗), NICE (26, 27, 28)

12 (46.2)

Experts G-BA (e∗), DACEHTA (14), GÖG/BIQG (17), KCE (22), LBI (23), MSAC (25), NBoH (14),
NHS QIS (29), SBU (j∗)

10 (38.5)

Clinical experts, health care professionals AAZ (9), ASERNIP-S (b∗), CADTH (12), CDE (c∗), CRD (13, d∗), HIS (7), IHE (g∗), LBI (23),
NICE (26, 28)

9 (34.6)

Patients representatives AAZ (9) AHRQ (10), CRD (13, d∗), HIS (7), IQWiG (20), NICE (26), SBU (j∗) 7 (26.9)
Manufacturers, technical experts AAZ (9), AHTA (a∗), AHRQ (10), DAHTA@DIMDI (15), IQWiG (20), NICE (26, 28) 6 (23.1)
Methodological experts CRD (13), DAHTA@DIMDI (15), HIS (7), LBI (23) 4 (15.4)

∗ Responses to the email requests are cited in alphabetical order.

Table 3. Description of Outcome Selection Process and Ranking of Outcomes in the Process of HTA

Concise summary of statements on selection process and
ranking of outcomes Institutions

No. of institutions
n= 26 (%)

Consideration to patient relevant and direct health effects
(mortality, morbidity, quality of life)

AAZ (9), AHTA (a∗), AHTAPol (11), AHRQ (10), ASERNIP-S (b∗), CADTH (12), CRD (13, d∗),
DACEHTA (14), DAHTA@DIMDI (15), DECIT-CGATS (16), G-BA (e∗), GÖG/BIQG (17), HAS
(30), HIS (7), HIQA (18), IQWiG (20, 21), LBI (24), MSAC (31), NBoH (14), NHS QIS
(29), NICE (26, 27), SBU (j∗)

22 (84.6)

Consideration of risk and/or safety side effects AHTAPol (11), DECIT-CGATS (16), DACEHTA (14), GÖG/BIQG (17), HAS (30), HIS (7), HIQA
(18), IQWiG (20,21), MSAC (31), NBoH (14), NICE (26, 27)

11 (42.3)

Ranking of outcomes in order of importance and
relevance patients health, primary and secondary
outcomes

CADTH (12), DACEHTA (14), GÖG/BIQG (17), IQWiG (20), MSAC (31), NBoH (14), SBU
(j∗)

7 (26.9)

Consideration of the patient perspectives in addition to
quality of life measurements (e.g. patient preferences,
acceptance)

AHRQ (10), CRD (13), HIS (7), LBI (23, 24) 4 (15.4)

Assessment of a number of different outcomes, also
unintended outcomes, long-term outcomes, follow-up
assessment

CRD (13), NICE (27) 2 (7.7)

Consideration to the intervention’s consequences for the
patient’s family and/or caregivers

DACEHTA (14), NBoH (14) 2 (7.7)

Usage of outcomes that are sensitive to change
measures of effect

AHTAPol (11), HIQA (18) 2 (7.7)

Outcomes should be essential for reasonable
decision-making

AHTAPol (11) 1 (3.8)

Outcome should be objective and directly related to
patient, rather focusing entirely on clinical outcomes

NHS QIS (29) 1 (3.8)

∗ Responses to the email requests are cited in alphabetical order.
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diagnostic outcomes as important: overall accuracy of testing,
impact on management, effects on patient outcomes/health
outcomes, the safety for patients in case of misdiagnosis, and
the determination for an appropriate threshold for a test.

Analysis of the Use of Surrogates
Surrogates are mentioned by fourteen of all twenty-six in-
stitutions [(11–14;17;18;20;22;23;26–28;31) b, j]. Altogether,
eleven institutions have standardized procedures for the as-
sessment of surrogates [(11–13;17;18;20;22;23;26;31) b]. Of
these, four institutions recommend to take surrogates into con-
sideration only when it is foreseeable that no clinical tri-
als with patient relevant significant endpoints are available
(11–13;22;31). When surrogates are taken into account, some
institutions state that there should be a clear biological or
medical rationale between the patient relevant outcome and
the surrogate (17;18;31), and this association should be pre-
sented (11;12;19;26). Furthermore, four institutions suggest
paying attention to the validity and reliability of surrogates
(12;13;18;20).

Analysis of the Definition of Outcomes Specific for Medical Devices
Regarding the definition of outcome measures specifically re-
lated to MD, information could be obtained in 26 percent of
all obtained manuals and email responses. Of these, seven in-
stitutions describe that they assess MD, but that the procedure
is nearly the same as for the assessment procedure of other in-
terventions (b, d, e, f, g, h, i). The Institute for Quality and
Efficiency in Health Care (IQWiG) (h) points out that they do
not assess MD separately, but the surrounding procedure (e.g.,
surgery) in which the MD is used.

Particularly considered outcomes for MD assessment are
device failure, device breaking, device slipping, migrating of
the device, and screw loosening (a). The Australian Safety and
Efficacy Register of New Interventional Procedures –Surgical
(ASERNIP-S) (b) describes that all adverse events related to
the device should be assessed, for example, implantable de-
vice infections or battery replacement, as well as device failure.
The Canadian Agency for Drugs and Technologies in Health
(CADTH) (12) sets the focus on diagnostic devices and recom-
mends to evaluate the impact on test sensitivity and specificity
on follow-up care and health outcomes.

Furthermore, CADTH (12) calls for focusing not solely on
the efficacy of the MD but on the entire episode of care sur-
rounding the use of the MD. In one manual and one email re-
sponse, examples could be found on the predefinition process
of MD related outcome measures [(17) b]. ASERNIP-S (b) de-
scribes an example of a device assessment for renal nerve den-
ervation which reduces blood pressure. As a primary outcome,
the reduction in stroke or other similar patient relevant mea-
sures is mentioned as well as outcomes such as blood pressure
readings.

In the handbook by Gesundheit Österreich GmbH, Bun-
desinstitut für Qualität im Gesundheitswesen (GÖG/BIQG)
(17), two examples on the a priori definition of outcome mea-
sures on MD could be identified. The first example deals
with the assessment of a blood pressure cuff, in which the
outcomes accuracy (mmHg) and the reliability of measure-
ment are determined as relevant. The second example de-
scribes the assessment of chronic obstructive pulmonary dis-
ease (COPD) screening with spirometry. There, the outcomes
are focused on the process of COPD, for example, lung func-
tion, the rate of exacerbation, and mortality are mentioned as
appropriate.

DISCUSSION
Overall, the results of this overview on common procedures of
HTA institutions in defining relevant outcome measures dis-
play that the methodological approaches are largely compara-
ble in the included manuals. These cover standardized proce-
dures, i.e., involving experts and the assessment of all relevant
risk and safety site effects. Regarding the selection of MD out-
comes, information could be ascertained from only nine insti-
tutions. Of these, some institutions provided only minimal in-
formation. This is possibly due to the fact that the procedure
in which the MD is used, is assessed more frequently and not
necessarily the MD alone.

This fact leads to the conclusion that concrete formulations
for the approach of defining appropriate outcome measures on
MD are not existent anywhere and that the approaches are in-
homogeneous among the HTA institutions, so far. This raises
the question if a homogenous approach should be implemented
in the field of HTA on MD. The predefinition process of out-
comes to assess MD is challenging due to the heterogeneity of
the various MD. Moreover, assessing MD cannot actually be
seen separately from the procedure, and it is not easy to ascer-
tain a clear cause–effect relationship (32). Thus, the outcomes
included in the analysis should reflect the whole procedure as a
complex intervention and all different kind of settings the MD
can be used in.

Concerning this aspect, the IDEAL (Idea, Development,
Exploration, Assessment, Long-term follow-up) Collabora-
tion published recommendations regarding structuring the de-
velopment process of a new surgical technique including
MD (33). They demand to consider the influence of sev-
eral interacting components during the operation. Furthermore,
many variations in surgical strategies are feasible, for ex-
ample, minimally invasive or open approaches to insert the
MD, and learning curves have a conspicuous effect on the
outcome.

In addition, the infrastructure, staffing, and local policies
influence the outcome, too. Hence, importance should be given
to the definition of the intervention and the degree of standard-
ization sought for to evaluate the MD (33;34). Support for the
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definition process of relevant outcome measures is provided
by several initiatives, for example the Grading of Recommen-
dations Assessment, Development and Evaluation (GRADE)
working group (35). They developed methods to grade the qual-
ity of evidence that can support the outcome definition and clas-
sify the outcomes in critical and noncritical outcomes.

Furthermore, the EU-funded Core Outcome Measures in
Effectiveness Trials Initiative (COMET) establish core out-
come sets with a focus on minimal requirements for data col-
lection in clinical trials should be mentioned. Core outcome
sets include outcome measures that are consented and defined
as necessary to report in clinical trials (5). COMET is en-
gaged to bring researchers together to develop core outcome
sets related to many procedures and diseases along with corre-
sponding stakeholders, for example, patient representatives and
industry representatives (6). The medical device outcome mea-
sure database provided by ECRIN (www.ecrin.org) offers in-
formation on used outcome measures for a tremendous amount
of MD based on concrete HTA reports (36).

The use of developed core outcome measures in combi-
nation with the information provided by the ECRIN medical
device outcome measure database shall give further support in
the selection of relevant outcome measures (5). There are some
other important EU projects that focus on MD. For example, the
EU project “advancing and strengthening the methodological
tools and practices relating to the application and implemen-
tation of Health Technology Assessment (ADVANCE-HTA)”
develops a more comprehensive taxonomic model for MD cat-
egorization that may have an effect also on the definition of the
outcomes of interest as well as the research designs for MD
trials in the future (37). The EU project EUnetHTA Joint Ac-
tion 2 is developing methodological guidelines, among others
on the evaluation of therapeutic MD (38). Furthermore, a re-
cent study on methods and the preliminary results of three EU
Projects focusing on the differences of the evaluation of MD
was published (39). Challenges in MD assessments as well as
some more information on guideline development for the as-
sessment of therapeutic MD is described.

All information provided on the developed tools and in
the guidelines for adequate MD assessment help to increase
the value and quality of research, as it is defined in the cur-
rent Lancet REWARD statement (http://www.thelancet.com/
campaigns/efficiency). As a consequence thereof, the quality
of trials as well as of HTA reports will increase, and therewith,
its impact on making rational decisions in health care is more
likely to increase (32).

This review has some limitations. First, there is a language
bias because we included only English and German manuals,
even though most HTA institutions around the world do not use
those languages as the common language of work. This was due
to the lack of financial resources for professional translations.
When we encountered a Web site that did not offer an English
version, we tried to find methodological manuals, but despite

much effort, sometimes we were unable to identify method-
ological manuals.

Second, the comparison of the manuals might be partially
inconsistent because of the different terminology used. We,
therefore, focused not only on specific terms when searching
the manuals but rather on full sections in the manuals in the
extraction process. Afterward, we classified the statements ac-
cording to the items we searched for. Third, the comparison of
the manuals and the email responses is potentially unbalanced,
as the level of detail regarding the information provided in the
email request is not as high as in manuals.

In addition, it is possible that not all institutions involved
in HTA were considered, as only the members of the inter-
national HTA networks INAHTA, EUnetHTA, and the society
HTAi were included in the analysis. Networks like the Health
Technology Assessment Network of the Americas (RedETSA)
or the relatively new collaboration of HTA institutions in Asia
called HTAsiaLink were not considered. Beyond that, several
small institutions are eventually not covered in this analysis.
Moreover, the member lists of the HTA international networks
which were searched in 2012 and updated in 2014 might have
changed and, thus, the member status as well as the status of
the institutions might have changed.

For instance, DACEHTA and NBoH merged in the same
year we performed our first search to the National Board of
Health. In this case, the information of both institutions were
extracted separately to increase transparency. In addition, the
Danish Health Authority stopped making HTA reports in the
year 2012, but we decided to include the manual from DACE-
HTA/ NBoH as it contains relevant information. One further
potential source of bias is that the literature search focused on
methodological manuals on the assessment and preparation of
HTA and SR. Some institutions may have more detailed re-
ports, for example on the use of surrogates and scientific jour-
nals related to specific types of outcome measures which are
not included in this analysis. Despite the mentioned limitations,
this analysis presents the status-quo and potential gaps in the
field of outcome measures in MD trials and evidence synthe-
ses. Along with this analysis, improvements in the procedures
of defining appropriate outcome measures related to MD can
be pursued.

CONCLUSION
This is the first detailed analysis of common procedures that
HTA institutions perform in the context of defining relevant
outcome measures for the assessment of MD. Concerning the
definition of outcomes in general, we found out that many insti-
tutions set the main focus on patient relevant outcomes playing
an important role in a given disease, such as morbidity, mortal-
ity, recovery, and pain. Furthermore, many institutions report
on the importance of health-related quality of life.

INTL. J. OF TECHNOLOGY ASSESSMENT IN HEALTH CARE 33:1, 2017 90

https://doi.org/10.1017/S0266462317000216 Published online by Cambridge University Press

http://www.ecrin.org
http://www.thelancet.com/campaigns/efficiency
https://doi.org/10.1017/S0266462317000216


Relevant outcome measures in medical device assessments

Overall our search revealed that standardized procedures
for MD from the perspective of HTA institutions are not
widespread. The a priori definition of relevant outcome mea-
sures for MD assessment is particularly complex, as there is
a large variety of existing outcomes that are potentially rel-
evant as well as the fact that often the MD cannot be seen
separately from the procedure. This leads to the question if a
homogenous approach should be implemented in the field of
HTA on MD. It should be considered that the initial evidence
is obtained by researchers conducting primary studies. They
should be supported and enhanced to plan clinical trials on
MD by using appropriate sources as, for example, the IDEAL
recommendations, core outcome measures databases, and the
ECRIN outcome measure database. The databases and the pre-
sented overview on the procedures of HTA institutions shall
support researchers in planning well-designed trials on MD
as well as in improving the existing procedures in HTAs and
SRs.
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