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Early medical technology 
assessments of medical devices 
and tests

Abstract

Background: Classic medical technol-
ogy assessment (MTA) is typically con-
ducted at the end of the development 
process to assess the overall value of a 
drug, medical device or diagnostic test. 
Recently, researchers and manufacturers 
have recognized that MTA in the early 
phases could help to make better deci-
sions about further development, the 
regulatory and reimbursement strate-
gy, and allocating public support for 
new technologies. The aim of this study 
is to introduce the most commonly used 
methods in early MTAs of emerging 
technologies and examine which meth-
ods have been used in the early MTAs 
of medical devices and tests.

Methods: An explorative literature re-
view.

Results: Classic MTA supports particu-
larly regulators and payers in market 
and reimbursement decisions, while 
early MTA primarily supports decisions 
of manufacturers about investments 
and strategies regarding further devel-

opment as well as decisions by policy-
makers about public support. Important 
methods that can be used in early MTAs 
of medical devices include early health 
economic modelling, the headroom 
method, the Bayesian analytical frame-
work, clinical trial simulation, multi-cri-
teria decision analysis and value of in-
formation analysis. Only a few articles 
have been described early HTAs of de-
vices and tests and most of these have 
used economic modelling, sometimes 
in combination with other methods.

Conclusions: Various methods can 
be applied in performing early MTA. 
While early MTA follows the same steps 
as classic MTA, repeated assessments 
and sensitivity analysis play a more sig-
nifi cant role.

Introduction

Classical medical technology assessment 
(MTA) is focused on the analysis of the costs 
and benefi ts of a technology from various 
perspectives, such as economic, clinical 
or policy perspective 1. The defi nition of MTA 
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is the analysis of the implications of a medi-
cal technology in terms of its safety, efficien-
cy, effectiveness, accessibility and equity, 
with the aim of supporting appropriate use 
of medical technologies by improving input 
to decision-making in policy and practice2. 
These analyses are usually conducted at the 
end of the development process of a medi-
cal technology, typically after large clinical 
trials, when clinical and cost-effectiveness 
data are available 1. The rationale is that 
a full and proper assessment can be made 
only when enough data are available. The 
main goal of classical MTA is to support 
health policymaking about market approval 
or reimbursement of a technology3. Howev-
er, the methods employed in MTA can be used 
in other ways. Some researchers have shown 
that similar methods can be conducted ear-
lier in the development of a technology. 
The relevance of early MTA is that it could 
help to allocate public support effectively. 
Perhaps more importantly, from the indus-
try perspective it can also inform research 
and development decisions to increase the 
chance of later market approval and reim-
bursement 4. Relevant information acquired 
in an early stage can lead to changes that 
will improve the device during the develop-
ment process in order to produce the most 
beneficial medical technology for society1. 
The main difference between classical and 
early MTA is that classical MTA is conducted 
to support decision-making by regulators, 
payers and patients about the overall value 
of a technology, while early MTA helps man-
ufacturers and investors to decide about the 
management of the development, as well 
as their regulatory and reimbursement strat-
egy 1.

Different tools are available to perform 
early MTA studies, including early health 
economic modelling, clinical trial simula-
tion and multi-criteria decision analysis4. 
However, the number of published articles 
on this topic is very limited. The aim of this 
study is to describe the most commonly 
used methods in early MTAs of emerging 
technologies and examine which methods 

have been used in early MTAs of medical de-
vices and tests. 

Materials and methods

Since the research question of the differ-
ence between early MTA studies of medical 
tests and other technologies was too spe-
cific and focused to employ one specific 
searching keyword, an explorative literature 
research was conducted. The following da-
tabases were used: PubMed, The Cochrane 
Library, Embase, and Google Scholar by var-
ious keywords and MESH terms (health tech-
nology assessment, early technology assess-
ment, early health technology assessment, 
medical technology assessment, economic 
evaluation, early stage, emerging technol-
ogy, drugs, medical devices, and medical 
tests). In addition, the reference lists of rel-
evant publications were examined. Since the 
literature base on this topic is very limited 
we did not make any restrictions about the 
year of the publication, but search only for 
articles published in English.

Results

Differences between classical and early 
medical technology assessments

Classical MTA is usually conducted at the 
end of the development, when data is availa-
ble about efficacy and safety, which are usu-
ally derived from clinical trials. At that stage 
the technology is ready to be introduced 
to the market and the main investments have 
already been made. If the technology does 
not obtain market approval or reimburse-
ment, the manufacturer or the pharmaceu-
tical firm can face serious financial conse-
quences 1. In the last decade, many parties 
have recognized that economic analyses can 
be conducted earlier in the development 
process to obtain optimal future results. This 
would help the industry to produce technol-
ogies which are going to get market approval 
and reimbursement from the national health 
insurers. However the basic steps of classi-
cal and early technology assessment are the 
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same, such as decisions about the design 
of the study, measuring and valuing costs, 
measuring and valuing benefi ts, discount-
ing, sensitivity analysis, which plays a more 
important role in early MTA, and fi nally, ap-
plying a decision rule, e.g. calculating an in-
cremental cost-eff ectiveness ratio (ICER) 5. 
It is diffi  cult to defi ne the cut-off  point be-
tween classical and early MTA, which is be-
fore the technology is introduced to the mar-
ket (Figure 1).

Figure 1 shows how technology can de-
velop over time, starting fi rst as an idea 
or concept, which is converted into a proto-
type that it later studied using steadily more 
rigorous methods. According to Vallejo-Tor-
res et al. the development process of a med-
ical device can be divided into three stages: 
early, mid and late stage8. Since clinical and 
economic data are not yet available in the 
early stage, MTA has to rely on assumptions 
about these parameters8. In the mid stage, 
uncertainty about the eff ects and costs 
still plays a role, but some evidence from 
pre-clinical studies is available. The goal 
is to identify the parameters which have the 

biggest impact on cost-eff ectiveness esti-
mates and reduce uncertainty with clinical 
evidence. In the late stage, all data from 
clinical studies is available and much less 
uncertainty plays role. These studies are al-
ready considered as classical MTA and de-
signed to inform market approval and reim-
bursement decisions.

Economic  evaluations,  or cost-effec-
tiveness  analyses,  represent a frequently 

used component in classical HTAs but can, 
of course, be used in early HTAs. According 
to Hartz and John there are six diff erent ap-
plications of an early economic evaluation. 
These are shown in the fi rst row of Figure 1 
and are listed below4.

• In the case of strategic R&D decision 
making, economic evaluation helps 
the manufacturer to avoid investing 
in potentially unsuccessful products.

• In pre-clinical preliminary market as-
sessments, a prototype of the product 
is already available and the manufac-

Figure 1. Medical technology development
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turer or the investor would like to know 
what the potential target population, 
epidemiological factors, costs and ef-
fects are. For this purpose, they need 
data about the cost-effectiveness of the 
current therapies, because the less ef-
fective the available technologies, the 
more likely the new technology will 
be cost-effective.

• Go/no go decisions need to be made 
at various points in time. Obviously the 
data available needs to be used optimal-
ly and the amount of data will change 
over time. For example, data from mar-
ket assessments must be used properly 
(and perhaps together with an econom-
ic model) to decide whether to continue 
developing the technology.

• Early economic evaluations can also 
help to design future trials. Usually, 
this means the design of a phase III tri-
al, which is performed to determine the 
clinical effectiveness of the medical 
technology. The identification of the 
input parameters that have the most 
impact on cost-effectiveness is a cru-
cial issue. It could contribute to a better 
resource allocation and to decide what 
kind of methods and studies are needed 
during the trial.

• For assessment of future reimburse-
ment and pricing scenarios, economic 
evaluation under different scenarios 
is carried out. These data could be use-
ful for policy makers about the emerg-
ing technology for future planning.

• For price determination many types 
of information besides the results 
of an economic evaluation are needed, 
such as consumer willingness-to-pay 
(WTP) and market characteristics. How-
ever early economic evaluation or MTA 
is crucial for deciding if the new technol-
ogy will be profitable in a given country 
or market. It could also help to identi-
fy the level of efficacy or effectiveness 
that needs to be obtained by the new 
technology for a given price 4.                                                                                      

The last row of Figure 1 shows the differ-

ent questions raised by the manufacturer and 
investor in the different stages of the devel-
opment process. These questions can be an-
swered using early MTA studies 9.

In sum, early MTA (including economic 
evaluations) can be applied in different ways 
to plan the future development of a tech-
nology. It therefore has the potential to help 
the manufacture to produce a product that 
is profitable for them, beneficial for the pa-
tient and affordable and cost-effective for 
payers.

Methods used in early medical technology 
assessment

This section contains a non-exhaustive list 
of methods that can be used in early MTA 
studies of medical devices and diagnostic 
tests. This list is based on what was found 
in the literature regarding early MTA in general.

Early health economic modelling

Modelling is a frequently used technique 
in health economic evaluations, since they 
are simplified representations of real-life and 
therefore easy to use 12. They can be used 
in many ways, such as converting efficacy 
to effectiveness or short-term results to long-
term results 13.  Just as modelling is common-
ly used to perform economic evaluations, 
so can modelling be used to facilitate an early 
economic evaluation. Moreover, early model-
ling requires the same inputs as late mod-
els4 and both rely on the same methods 13. 
According to Annemans et al., it can function 
as an input into go/no go and priority setting 
decisions of the manufacturer, since it is able 
to predict the future economic value of the 
emerging technology. Early modelling can 
help to focus on potentially more cost-effec-
tive technologies and it can also serve with 
information for design further development. 
One special problem of early models is that 
a lot of uncertainty plays a role, due to a very 
limited data about the new technology and 
the inputs of the model 13. Therefore, many 
scenarios have to be modelled during an ear-
ly MTA.

The headroom method 
is a relatively simple 
threshold approach 
developed at the 
University of Birmingham 
that estimates the 
maximum amount that 
a technology could 
cost and yet still 
be considered cost-
effective 

Early medical technology assessments
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Headroom method

The headroom method is a relatively sim-
ple threshold approach developed at the 
University of Birmingham that estimates the 
maximum amount that a technology could 
cost and yet still be considered cost-eff ec-
tive 6. According to the developers, “the 
headroom method is an approach to help 
avoid misguidedly investing in those tech-
nologies that will never be cost-eff ective” 6. 
The main question to be answered is “Would 
it be cost-eff ective if it works as well as one 
would hope?” and the user can determine the 
range of prices at which the new technology 
would be cost-eff ective versus the compara-
tor (e.g., current care).

The headroom method has three stages:

1. Strategic considerations, or structuring 
and defi ning the business problem sit-
uation.

2. Defi ning the clinical problem, or defi ning 
all conditions of the current treatment, 
strengths and weaknesses, as specifi -
cally as possible. This information will 
enable calculation of the eff ectiveness 
gap (maximum health gain in quality-ad-
justed life-years, QALYs) (max∆QALY) as-
suming diff erent scenarios (optimistic, 
realistic, pessimistic, etc.).

3. Headroom analysis, where headroom 
is defi ned by calculating the maximum 
incremental cost of the new technology 
versus the comparator by multiplying 
the maximum health gain by the willing-
ness-to-pay to gain one QAL (max ∆Cost 
= WTP threshold*max∆QALY).

The headroom method can help 
to make investment decisions without build-
ing a complex model with a lot of uncertain-
ty. It is a useful tool for investors and man-
ufacturers, because it provides information 
about the possible price in the future and 
the possible profi t6. This tool could be used 
throughout the entire development process, 
since updating the inputs and recalculating 
the headroom will lead to better predictions 

about the potential cost-eff ectiveness.

There are also limitations of the headroom 
method. One important one is that it only 
works when a payer uses an explicit WTP 
threshold, such as the GBP 20 000 and GBP 
30 000 thresholds in the UK. However, most 
countries do not have such an explicit thresh-
old. Secondly, it only focuses on cost-eff ec-
tiveness, when in fact reimbursement deci-
sions may be based on other factors.

The Bayesian analytical framework

Bayesian statistics have been increasingly 
used in health economic evaluations over the 
past years. It is certainly a useful tool for ear-
ly MTAs since it allows evaluations to be per-
formed repeatedly as the knowledge base 
evolves 4. Spiegelhalter et al. defi ne the 
approach as “the explicit quantitative use 
of external evidence in the design, moni-
toring, analysis, interpretation and report-
ing of a health technology assessment.”16. 
It is a mathematical-statistical mechanism 
where a prior assumption about a parameter, 
usually a probability distribution, is modifi ed 
by the new information. The two main ques-
tions that can be answered by the Bayesi-
an approach are “how might new evidence 
change what we currently believe?” and “if 
we continue the study, what is the chance we 
will get a signifi cant result?”16. Spiegelhalter 
and his colleagues have listed several advan-
tages and disadvantages of this approach 
in a thorough review about the Bayesian 
methods. The main advantages are that all 
evidence regarding a specifi c problem can 
be taken into account, that potential biases 
can be explicitly modelled, and the outputs 
can be used as inputs in a later health eco-
nomic model. However, the most important 
disadvantage may be that specifi cation of ex-
pected utilities is diffi  cult and may require 
many assumptions about the use of the new 
technology17.

Since both diagnostic tests and medical de-
vices are fast changing technologies, this ap-
proach could be a very useful tool for assess-
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• Enhancing the estimation 
of likely cost-e� ectiveness in the 
investment decision process, 
and avoiding investments 
in a technology that could never 
be cost-e� ective,

• Helping companies to prioritize 
and make the choice between 
competing possibly cost-e� ective 
ideas or prototypes,

• Identifying in the early stages 
of development those parameters 
that have the largest impact 
on the likely cost-e� ectiveness 
of the product.

According to Vallejo-Torres et al. the 
Bayesian Analytical Framework could help the 
development of new technologies in three ways:

ing their likely cost-eff ectiveness. According 
to Vallejo-Torres et al. the Bayesian Analyti-
cal Framework could help the development 
of new technologies in three ways:

• Enhancing the estimation of likely 
cost-eff ectiveness in the investment 
decision process, and avoiding invest-
ments in a technology that could never 
be cost-eff ective,

• Helping companies to prioritize and make 
the choice between competing possibly 
cost-eff ective ideas or prototypes,

• Identifying in the early stages of devel-
opment those parameters that have the 
largest impact on the likely cost-eff ec-
tiveness of the product.

The suggestion by Vallejo-Torres et al. 
is to start the development process with 
a simple health economic analysis and de-

velop it further every time, when more 
data becomes available. They state that the 
Bayesian approach would be more feasible 
in the mid-stage of medical device develop-
ment and it combines the new, but limited, 
data with the prevailing beliefs at that mo-
ment 8.

Clinical trial simulation

Clinical trial simulation (CTS) is a technique 
which synthesises available knowledge 
about the technology under development 
using mathematical relationships and mod-
els 18. It can estimate diff erent effi  ciency and 
tolerability profi les before clinical data are 
available 18. It makes it possible to explore 
key assumptions before actual studies using 
human subjects and perform virtual studies 
to identify any weaknesses or limitations 
of the proposed study design19,20. It’s use 
can therefore help manufacturers to mini-
mize the duration and costs of technology 
development 21. The aims of CTS are to max-
imise the use of information from previous 
phases of the development and thereby 
improve trial protocols, maximize the prob-
ability of meeting the targets of the trial and 
maximise the results that a trial can yield. 

It can help to improve effi  ciency and also 
supply information that would otherwise not 
be available by other means 4.

Clinical trial simulation is typically done 
by computer simulation, where the re-

Early medical technology assessments
of medical devices and tests
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al-world situation is mapped and then the 
simulation is used to predict and describe 
the situation and investigate the assump-
tions. The simulation should capture all cru-
cial aspects of the real world to help man-
ufacturers draw some conclusions about 
further development design22.

Most of the literature on CTS is about drug 
development, since clinical trials are much 
more important in the regulation and reim-
bursement policies for drugs than they are 
for medical device 18. In drug development, 
CTS can help with dosage optimization, ad-
aptation of a trial design and decisions about 
the optimal sample size and planning of the 
Phase III trial 4. One interesting type of CTS 
is longitudinal stochastic modelling, which 
is a simulation technique that can describe 
individual behaviours. This could be impor-
tant in assessments of medical devices and 
tests, due to learning eff ects and uncertain-
ties about the usage of the device20.

Multi-criteria decision analysis (MCDA)

Multi-criteria decision analysis (MCDA) 
is a method to support decisions between 
two or more discrete alternatives. It helps 
decision-makers in data organization and 
transparent decision making9. It has many 
validated methods, including analytic 
hierarchy process (AHP), conjoint analysis 
and contingent valuation. However, AHP 
is the only one that has been applied in early 
MTAs of medical devices. Further research 
about the usability of other MCDA methods 
in early MTAs would be valuable.

The analytic hierarchy process 
is a descriptive measurement theory which 
derives dominance priorities from a series 
of pairwise comparisons of homogeneous 
or similar elements on the basis of a common 
criterion or attribute, and then scales 
them using a hierarchy structure 23. This 
process make it possible to include patient 
preferences beyond clinical eff ectiveness 
as well as other criteria not included in other 
approaches like economic evaluations. 

Therefore, its relevance for medical devices 
and diagnostic tests is noteworthy, since 
these other factors may play an important 
role in the uptake and cost-eff ectiveness 
of the technology24. Since its results can 
be used as inputs for health economic 
modelling and since it includes patient 
preferences and additional eff ects 
of the medical technology, this method 
could be used by both manufacturers, 
to make go/no go decisions about further 
development, and payers about market 
approval or reimbursement.

Hummel et al. has used AHP to elicit 
expected relative diagnostic eff ectiveness, 
patient comfort and safety data, and 
then converted these relative priorities 
to absolute estimations to compare a new 
diagnostic method for breast cancer (photo-
acoustic mammography, PAM) with the 
current practice (magnetic resonance 
imaging, MRI)24. They then used these data 
as input in a health economic model (Markov 
model). They concluded that AHP can support 
the assessment of an emerging technology 
when clinical evidence is not available. 
However, they also added that the method 
has various methodological challenges, such 
as the best way to convert the relative AHP-
derived priorities to absolute estimations 
and add weights to the additional criteria.

Value of information (VOI) analysis

The underlying principle of value of infor-
mation (VOI) analysis is to compare the costs 
and benefi ts of obtaining additional infor-
mation, or in other words, to assess the val-
ue of investing in further research4.  It can 
answer diff erent questions, such as “Should 
additional information be collected to bet-
ter inform that decision?” 25. The aim of the 
analysis is to calculate the expected val-
ue of perfect information (EVPI), which re-
fl ects the maximum possible payoff  from 
additional research, since making wrong 
decisions has an opportunity cost and ex-
tra information is valuable if it reduces the 
chance of a wrong decision18,26. If the EVPI 
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is higher than the cost of additional re-
search, reducing uncertainty surrounding 
cost-eff ectiveness by performing research 
is benefi cial18,27. EVPI reaches its maximum 
when the uncertainty is the highest about 

whether to continue or terminate the re-
search and development of the new tech-
nology28.

Originally, the expected cost of making 

Early medical technology assessments
of medical devices and tests

Table 1. Summary of early MTA studies

Table 2. Methodology of early MTA studies
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decisions under uncertainty is equal to the 
EVPI, which is the maximum a decision-mak-
er would be willing to pay to eliminate un-
certainty. This can be derived from the prob-
ability that the decision will be wrong and 
the possible consequences of this wrong de-
cision26. Additionally, partial EVPI can be cal-
culated to focus the further research only 
on those parameters which have the most 
infl uence on the results 28. By estimating the 
partial EVPI we can see which parameters 
contribute to the uncertainty the most26.

Miller has described VOI analysis for drug 
development, but we can also apply his 
fi ndings to other medical technologies 18. 
He concluded that VOI analysis is relevant 
in early MTAs for drugs, since the major cost 
of drug development is spent on obtaining 
additional information about the drug.

Early HTA studies of medical devices 
and tests

Six publications describing early medical 
technology assessments were found in the 
literature. The six articles describe the as-
sessment of eight technologies, four of which 
were diagnostic tests and four of which were 
other types of medical devices. Table 1 sum-
marizes the aims and results of these studies. 
The studies focused on technologies in dif-
ferent medical specialties, the most frequent 
of which was oncology (n=3). In most cases, 
the primary aim of the study was to estimate 
the potential cost-eff ectiveness of the new 
technology. Interestingly, only one of the 
eight studies (tissue engineered urethral tis-
sue) concluded that the technology was not 
likely to be cost-eff ective.

Table 2 provides more details about the 
studies and also shows the methodologies 
that were used. All studies were conducted 
to yield information for use by manufactur-
ers, although some mentioned other users 
as well such as policymakers and investors. 
Most studies used modelling techniques, 
sometimes along with other methods such 
as MCDA or CTS. This combination meant 

that a model served as the core of the study 
and that the other methods provided input 
data for that model. Regarding the applica-
tion (or general purpose) of the study, most 
studies were performed as part of a pre-clin-
ical preliminary market assessment or were 
performed to support a go/no go decision. 
For price determination only the headroom 
method was used, but we can see, that most 
of them were intended to support diff erent 
decisions 14,15,24,29-31.

Differences between medical technologies

The aim of this study was to examine the 
methodology of early MTAs of medical de-
vices and tests that could be used and have 
been used in the past. We can distinguish 
between three kinds of medical technolo-
gies: drugs, medical devices and diagnostic 
tests.

A possible defi nition of diagnostic tests 
is technologies which do not interfere in the 
treatment, but only provide information 
to the clinician about the patient and dis-
ease progression 32. Their value can be meas-
ured by their sensitivity and specifi city, but 
as Fineberg perfectly summarized: “The ul-
timate value of the diagnostic test is that 
diff erence in health outcome resulting from 
the test: In what ways, to what extent, with 
what frequency, in which patients is health 
outcome improved because of this test?”34. 
Most of their impact is indirect and the link 
between the performance of the test and 
health benefi ts of the patient is complex, 
although one should not forget that the 
testing of patients can also have its risks 
or side-eff ects 12,33. For example, in the case 
of a diagnostic test used to establish a di-
agnosis, several parameters have to be con-
sidered, including disease prevalence (prior 
probability), diagnostic accuracy (sensitivi-
ty, specifi city), any direct eff ects of testing, 
and the benefi ts and risks of subsequent 
treatment on the diseased and non-diseased 
groups (both correctly and incorrectly diag-
nosed patients). The direct eff ects of a med-
ical test are the testing-induced emotional, 
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cognitive and behavioural changes and the 
complications of a dangerous test 12.

In that sense, it could be argued that both 
early and classical HTAs of tests are harder 
to perform than other HTAs. Moreover, tests 
can be used in various ways, for a variety 
of disease and purposes. Many so-called 
diagnostic tests are not actually used for 
diagnosis per se, but for disease susceptibil-
ity testing, prognosis, selecting therapies, 
treatment response monitoring, monitoring 
for disease recurrence, etc. This diversity 
can make it hard to define the target con-
dition of the test and the comparator in the 
economic evaluation33.

The methodology of assessing the val-
ue of drugs is quite well defined. In stark 
contrast, it is not always clear how much 
evidence of effectiveness is needed in the 
case of medical devices and tests 36. Dou-
ble-blind randomized controlled trials are 
part of the development process of pharma-
ceuticals and the data obtained from those 
studies serve as an input for MTAs. In the 
case of diagnostic tests, and also some 
medical devices, it can be more difficult 
to design such a study, and MTAs of these 
technologies are not always supported 
by RCT data 32. Some RCTs of tests may re-
quire larger sample sizes and well-defined 
protocols that link testing, results and treat-
ment decisions, since we need to evaluate 
all the effects and future consequences33.

Taken together, there are essentially no 
overall differences in the methodology 
of early MTA of different technologies. How-
ever, upon closer inspection, one could im-
agine that there are nevertheless some fac-
tors that could lead to differences in the ways 
to perform early MTA. For example, since 
there are differences in the requirements 
for approval and reimbursement, one could 
expect differences in the choice of method-
ology and the way in which a methodology 
is applied. In that way, rational goal-directed 
approaches can well lead to different choic-
es.

Discussion

The aim of this study was to introduce the 
most commonly used methods in early MTAs 
of medical devices and tests. Various meth-
ods have been described in the literature for 
use in early MTA of drug and devices. We de-
scribed six methods: early health economic 
modelling, headroom method, Bayesian an-
alytical framework, clinical trial simulation, 
multi-criteria decision analysis and value 
of information analysis. The methods exam-
ined here can all help to make better decisions 
about whether and how to further develop 
medical technologies. They are not only rele-
vant to drugs but also to medical devices and 
tests. Of these methods, one could argue that 
the methods are complementary since their 
purposes are not identical. For example, ear-
ly health economic modelling can be viewed 
as an engine which can use the results from 
other methods (e.g., the analytic hierarchy 
process) to perform various calculations be-
yond just cost-effectiveness analyses. In fact, 
a model would be able to support clinical trial 
simulations or value of information analyses. 
Viewed in that way, it is not necessary to see 
the different methods as isolated options 
but rather as a set of tools that can be used 
together to perform early HTA. Each of the 
methods has its strengths and weaknesses. 
For example, the headroom method is a quick 
and easy model, which helps to make invest-
ment decisions without building a complex 
model. However it only works when explicit 
WTP thresholds are used by the payer.

A literature search only identified six publi-
cations describing early MTA studies of med-
ical devices and tests. They described the 
assessments of eight technologies (four di-
agnostic tests and four other types of med-
ical devices). Published studies have so far 
not utilised all of the available methodolo-
gies. While early MTA follows the same steps 
as classical MTA, repeated assessments and 
sensitivity analysis play a more significant 
role.

Early medical technology assessments
of medical devices and tests
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The limited number of studies can be ex-
plained by the fact that early MTAs are rarely 
published because they primarily support in-
ternal decisions by a company13. This means 
that a literature review will always have its 
limitations and that additional research will 
have to involve interviews with the diff er-
ent stakeholders to explore what methods 
they use in the early stages of technology 
development. Only then will it be possi-
ble to see what is done now and to explore 
what improvements can be made. In the case 
of medical devices and diagnostic tests there 
are special features which may determine 
the methodology of early MTA, such as the 
learning curve phenomenon or their some-
times indirect impact on patient recovery. 
While more research on the diff erences be-
tween medical devices and tests would also 
be valuable, one could argue that the diversi-
ty amongst both devices and tests is so great 
that a comparison between the early MTA 
of devices versus that of tests is only a partial 
solution. Instead, it may be possible that the 
most appropriate early MTA approach might 
vary from technology to technology, amongst 
both devices and tests.

In conclusion, the concept of early MTA rep-
resents a new way to evaluate technologies 
that should receive more attention in the fu-
ture. Early MTA can help to reduce the time 
and investments required in developing new 
technology but also help to develop more ef-
fective and cost-eff ectiveness medical tech-
nologies.
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