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FOREWORD 
The Belgian Health Care Knowledge Centre is currently in its fifth year of performing 
Health Technology Assessments (HTA). HTA reports frequently contain an economic 
evaluation. In cases where an intervention offers better health outcomes at a higher 
cost than the best alternative intervention for the same condition, an incremental cost-
effectiveness ratio (ICER) is presented. The ICER reflects the additional cost for an 
additional unit of the health effect.  

It remains unclear, however, how Belgian decision makers deal with this kind of 
information. This report is an introduction to the methodological background, the value 
of ICERs and ICER threshold values and the discussion issues related to their use. The 
report also explores current knowledge and use of ICERs by Belgian health care 
decision makers. We highly value and acknowledge the collaboration with the Belgian 
Drug Reimbursement Committee and the Technical Council for Implants and the input 
we received from the participants to the interviews. 

This report is a methodological report comparable to the guidelines for 
pharmacoeconomic evaluations in Belgium (KCE report 78C). Since their publication in 
April 2008, the National Institute for Health and Disability Insurance (NIHDI) 
encourages the pharmaceutical companies to follow these guidelines when submitting a 
pharmacoeconomic evaluation as part of a drug reimbursement request. With this 
current report we hope to inform policy makers and other stakeholders about the use 
and relevance of economic evaluations for health care policy decisions and to improve 
policy makers’ understanding of difficult economic concepts and study results.  
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Executive summary 

BACKGROUND 
Health Technology Assessments (HTA) frequently include a cost-effectiveness analysis 
(CEA). The purpose of a CEA is to inform policy makers about an intervention’s value 
for money. The ‘value for money’-question arises because choices are inevitable when 
resources are limited. However, health care policy makers often find it difficult to 
correctly interpret the results of cost-effectiveness analyses and how to use them in 
decision making. The Board of the Belgian Health Care Knowledge Centre (KCE) 
therefore asked to elucidate the basic concepts of economic evaluation in health care 
and the interpretation of cost-effectiveness ratios in a report aimed at non-health-
economists.  

OBJECTIVES 
The report’s objectives are  

• to introduce the basic concepts in health economic evaluation: cost-
effectiveness analysis (CEA), incremental cost-effectiveness ratio (ICERs) 
and ICER threshold values.  

• to explain the theoretical foundations and relevance of the ICER 
threshold values frequently referred to in health economics. 

• to describe how ICER threshold values are used and could be used in 
health care decision making processes.  

• to give an overview of how other countries deal with ICER threshold 
values. 

• to explore how two Belgian advisory committees currently deal with 
cost-effectiveness issues in decision making processes.  

No prior knowledge about health economic evaluations is required for reading this 
report. 

METHODS 
We performed a narrative review based on an incremental literature search reflecting 
the different perspectives on ICERs and ICER threshold values. The international 
comparison was based on a review starting from the list of pharmacoeconomic 
guidelines published by the International Society for Pharmacoeconomics and Outcomes 
Research. For the field study we conducted two group interviews: one with members of 
the Bureau of the Drug Reimbursement Committee (DRC) and one with members of 
the Technical Council for Implants (TCI). 

ECONOMIC EVALUATION IN HEALTH CARE 
The economic evaluation of health care interventions is the comparative analysis of 
alternative courses of action in terms of both their costs and consequences. The most 
frequently used techniques for economic evaluation in health care are cost-effectiveness 
and cost-utility analyses. The techniques differ in the way outcomes are expressed but 
essentially serve the same objective, i.e. to assess how maximal health outcomes can be 
obtained within a limited budget. A commonly used health outcome measure in cost-
effectiveness analysis is the number of life-years gained (LYG) by an intervention. In 
cost-utility analysis health outcomes are often expressed in terms of the number of 
quality-adjusted life years gained (QALYs), where LYG are ‘weighted’ for a quantified 
measure of health-related quality of life in those LYG. In this report CEA is used as the 
generic term to cover both economic evaluation techniques. 



KCE reports 100C ICERs and ICER threshold values iii 

 

THE INCREMENTAL COST-EFFECTIVENESS RATIO 
The incremental cost-effectiveness ratio (ICER) is the ratio of the estimated difference 
between the costs of two interventions and the estimated difference between the 
outcomes of these two interventions. It represents the estimated additional cost per 
extra unit of health generated by an intervention compared to its most cost-effective 
alternative for the same health condition. It is mainly used to help informed decision 
making about interventions that are both more costly and more effective than their 
comparator. 

A number of methodological issues related to ICERs should be kept in mind. 

• ICERs of different interventions cannot always be meaningfully compared, 
especially if the outcome measures are not identical (e.g. LYG versus 
QALYs gained) and if the methods used to calculate the ICERs differ. 

• The incremental cost and incremental effect estimates are, by definition, 
uncertain and therefore also the ICER is uncertain. For decision makers, 
the level of uncertainty around the ICER estimate is a relevant piece of 
information they may wish to take into account in the decision making 
process.  

• Due to the existence of time preference future costs and benefits should 
be discounted. This means that the value of costs and effects occurring in 
the future is reduced to account for the fact that people value current 
health effects and money more highly than future effects and money. The 
choice of the discount rate for costs relative to the discount rate for 
health outcomes can have an important impact on the value of the ICER 
estimate. The debate on whether health outcomes should be discounted 
at the same rate as costs is still ongoing. 

• ICERs typically include both short term and long term costs and health 
outcomes. This means that taking decisions on the basis of ICERs has 
implications for present as well as future resource use and health. 
Uncertainty about the future always makes the appropriateness of the 
current decision uncertain to some extent. This uncertainty should be 
weighed adequately in the decision making process. 

THE ICER THRESHOLD VALUE 
The ICER as such does not allow policy makers to draw conclusions about an 
intervention’s cost-effectiveness. Such conclusions require a comparison with a 
reference value for the ICER, above which an intervention would not be considered 
cost-effective (because the additional cost for an additional unit of effect is considered 
too high) and below which it would be considered cost-effective. In neo-classical 
welfarist economic theory it can be shown that, under a fixed budget constraint, an 
ICER threshold value can be defined above which interventions do not improve 
efficiency (i.e. maximise total health from available resources) and below which they do 
improve efficiency. The ICER threshold value is the ICER of the last intervention in a 
league table that would still (fully or even partially) be financed from a given fixed 
budget. This ICER threshold value is based on several assumptions. 

• The health care budget is fixed, meaning that it cannot be exceeded. 

• The one and only aim of health care decisions is to maximise health 
benefits, in terms of QALYs or in terms of LYG, within the population.  

• Complete information on the ICERs of all interventions is available. 

• Programmes are perfectly divisible, i.e. they can be reduced to each 
desirable level. 

• Programmes offer constant returns to scale, meaning that an extension of 
a programme causes the same proportional increase in the costs as in the 
effects; i.e. reducing or extending a programme (in the same target 
population) does not influence its ICER. 
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• Health programmes are independent from each other, meaning that 
changes in one programme have no impact on other programmes. 

This ICER threshold value is the result of a health maximisation model that applies to a 
specific context (budget, model of health care organisation and health insurance), at a 
specific moment in time and under specific conditions. Therefore, the ICER threshold 
value is not a static value but changes over time, subject to changes in the budget, the 
interventions funded and the productivity of health care. A fixed budget context 
requires a variable ICER threshold value. A fixed ICER threshold value would require a 
flexible health care budget.  

THEORY VERSUS PRACTICE 
The theoretical assumptions for the ICER threshold value approach are unrealistic. First, 
the theoretical ICER threshold value cannot be identified in practice due to a lack of 
information. Second, even if the ICER threshold value could be identified, it could not 
be applied because certain theoretical conditions are not fulfilled: budgets are not 
necessarily strictly fixed, health maximisation is not the only concern of health policy 
makers, equity concerns always arise when resources have to be allocated, health 
programmes may not show constant returns to scale and programmes may not be 
perfectly divisible. Some of these conditions may be considered more important than 
others. 

In a mixed public-private system, where patients pay co-payments, applying the ICER 
threshold value approach is not value-free: the ICER threshold value suggests which 
interventions are worth implementing but does not help to determine the optimal level 
of reimbursement (how much of the total cost is paid out of the governmental health 
care budget). Inconsiderate use of a single ICER threshold value may then have an 
socially undesirable impact on the level of co-payments of specific patient groups and 
hence the financial accessibility of health care.  

Using an explicit ICER threshold value may induce manipulation towards this ICER 
threshold value in economic evaluations presented to obtain reimbursement of a 
product. This will especially be the case if no standard methodology is required for 
economic evaluation. But even with a standard methodology, manipulation remains 
possible to some extent (e.g. selective use of input data in an economic model or 
‘optimising’ the price of the intervention). Moreover, the ICER threshold value risks 
becoming a legitimization in itself, while decision makers may sometimes wish to give 
more weight to other criteria in their decision than to health maximisation.  

ALTERNATIVES TO ICERS AND ICER THRESHOLD VALUES 
Alternatives to the neo-classical welfarist ICER threshold value have been suggested in 
literature, differing in the extent to which they support the notion of an ICER threshold 
value as a guiding principle for resource allocation. 

• Instead of defining the ICER threshold value as the ICER of the least cost-
effective intervention still financed, the ICER threshold value could be 
defined in terms of the societal willingness to pay (WTP) for a QALY (or 
LYG). Defining the ICER threshold value in this way requires a flexible 
budget, as it implies in principle that every intervention with an ICER 
below the societal WTP for a QALY should be financed. The societal 
WTP approach is appealing because it is explicitly based on the societal 
value of health but the measurement of the maximum societal WTP for a 
generic QALY (or LYG) seems difficult, if not impossible ; it is hard to 
imagine the value of a QALY (or LYG) beyond any concrete context. The 
alternative of re-defining the societal WTP for a QALY on a case-by-case 
basis avoids the measurement problem of societal WTP for a generic 
context-independent QALY but risks to result in untenable budget 
requirements. Looking at decisions in the past is another suggested way 
to identify the societal willingness to pay for a QALY. But empirical ICER 
threshold values or a range of ICER threshold values observed in past 
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decisions should always be interpreted within their budgetary, societal and 
political context. As decisions are rarely -if ever- only inspired by 
economic considerations, past decisions will never give a pure estimate of 
the societal willingness to pay for a QALY (or LYG) but could merely give 
an indication of a range of potentially acceptable values. 

• The ICER could be weighed implicitly or explicitly against other elements 
in the decision making process. This approach requires measuring and/or 
objectifying all the elements believed to be relevant for the decision 
making process. The ICER as compared to an ICER threshold value can 
be, in this context, one way to include efficiency considerations into the 
decision making process. The actual weight of each decision element can 
be made explicit or remain implicit. Remaining implicit about the relative 
weights, however, reduces the transparency of the decision making 
process. Defining explicit weights reduces the need for repeated 
discussions about the relative importance of each decision criterion. It will 
prove difficult though to determine the actual weights. Discussions will 
remain necessary because every decision is affected by particular 
circumstances and local conditions. 

• Rather than defining a threshold value for the ICER, a threshold value 
could be defined for the average cost-effectiveness ratio. The average 
GDP per capita could be one, reflecting the citizens’ ‘fair share’ of a 
nation’s wealth. The problem with this approach is that it could lead to a 
situation where the entire GDP (or even more) would have to be 
devoted to health care. 

• The opportunity cost approach abandons the idea of an ICER to guide 
decisions. It argues that the health benefits lost from other interventions 
that have to be abandoned to be able to finance the new intervention 
should be made explicit and directly compared with the new 
intervention’s health benefits. Implementation of this approach on a 
national level may be complicated, especially if budgets are not strictly 
fixed, but might be applicable on a local level, such as in an individual 
hospital. 

• The cost-consequences approach pleads for a disaggregated presentation 
of all economically relevant elements: modelling inputs as well as outputs 
that are ‘hidden’ in the ICER estimate. This allows the decision maker to 
weigh explicitly the economic elements against other elements. 

Each of these approaches looks for ways for making economic considerations explicit in 
the health care decision making process. Rather than being mutually exclusive, they can 
be seen as complementary methods to achieve transparency in decision making. 
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THE ROLE OF ECONOMIC EVALUATIONS IN 
HEALTH CARE DECISION MAKING 

Decision making is a far more complex process than an informed and rational 
assessment of problems, weighing of alternatives and formulation of best solutions. 
Rationality is inherently bounded, decisions are made incrementally and decision making 
processes are political in nature. Decisions are mostly not taken on the basis of 
scientific or technical information alone, but on a mix of information sources. In real 
world decision making, economic evaluations alone are thus not sufficient to inform 
policy makers. Effectiveness and cost-effectiveness are only two of many considerations 
in making policy choices. Neither theory nor empirical evidence supports the 
expectation that ICER threshold values will evolve as the sole decision criterion. CEA 
findings can be used as an input in a deliberative evidence-based decision making 
process that considers the viewpoints and values of multiple stakeholders. 

Nevertheless, efforts are made to ‘rationalise’ health care decision making by offering 
information and knowledge gathered on a methodologically sound basis.  

Knowledge and research evidence can be used in three different ways by decision 
makers: directly, selectively and as an enlightening source. But several barriers and 
facilitators have been identified for informed decision making. Barriers to the use of 
economic evaluations in policy making have been summarized as being related to 
accessibility of research evidence and to acceptability of the research evidence. The 
capacity to understand economic analyses, attitudes to economic evaluations (including 
concerns about the basis of the analyses and their use), the scope of the economic 
research questions and the scope of the policy questions, hamper the use of CEA in 
decision making. 

One branch of research is focusing on knowledge brokering. Four models have been 
identified for the process of ‘knowledge brokering’: an information push model, an 
information pull model, an exchange model and an integrated model. 

Because of the practical difficulties connected to decision making, it would, from a social 
justice and democratic perspective, at least be expected that the decision making 
process is transparent and decision makers become accountable for their decisions.  

THE USE OF ICER THRESHOLD VALUES IN OTHER COUNTRIES 
None of the 10 countries examined in this report uses one single ICER threshold value. 
Currently the UK uses an ICER threshold range of £20 000 to £30 000 per QALY 
gained, but the discussion about the use of ICER threshold values, and their level, is still 
ongoing in the UK. 

Some countries have tried to derive an implicit ICER threshold value from past 
resource allocation decisions: Australia found AU$69 900/QALY, New Zealand found 
NZ$20 000/QALY and Canada found a range of acceptance from costs of dominant 
interventions (i.e. less costly and more effective interventions than their comparator) to 
CAN$80 000/QALY with a range of rejection from CAN$31 000 to 
$CAN137 000/QALY.  

ICER threshold values or ranges proposed by individuals or institutions were found in 
the USA ($50 000/QALY), in the Netherlands (€80 000/QALY) and in Canada 
(CAN$20 000 - $100 000/QALY).   

Even in the sole country having an explicit threshold range (UK), decision making is not 
based on cost-effectiveness considerations alone. Equity is typically seen as an additional 
decision criterion. Recently, relative societal values for health gains according to the 
populations receiving these gains have been measured in the UK in order to be able to 
assign “equity weights” to QALY gains in CEA.  
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In the presence of high ICERs, other assessment elements may become more 
important. In most countries it appears that interventions with a low ICER are more 
likely to become accepted than interventions with a high ICER. Examining this 
relationship for Belgium was outside the scope of this study.  

THE USE OF ICER THRESHOLD VALUES IN BELGIUM 
Although efforts are made to ‘rationalise’ the decision making process and substantiate 
reimbursement requests with scientific evidence, decision making in Belgium remains 
mainly an interactive deliberation process. Clinical effectiveness is the most important 
scientific criterion used in the decision making process of both the Drug 
Reimbursement Committee and the Technical Council for Implants. Cost-effectiveness 
is sometimes considered in the DRC but rarely in the TCI. Budget impact is considered 
more important by both committees than the ICER. 

CONCLUSION 
The ICER has its weaknesses as a measure for evaluating an interventions’ potential to 
increase efficiency in health care. The ICER threshold value against which the ICERs of 
interventions should be compared is unknown and is variable over time. This is not, 
however, an argument against the use of economic considerations in health care 
decision making. Neglecting economic considerations is unethical as spending resources 
on one health programme reduces the resources available for other health 
programmes. 

RECOMMENDATIONS 
• Cost-effectiveness should be a criterion in the decision making process, as 

ignoring economic efficiency is unethical. Dossiers submitted to support 
policy makers should therefore always include an economic evaluation. 

• Economic models should be reported in a transparent way, presenting all 
information used in the model in a way that allows the policy makers to 
verify the assumptions, view the uncertainties and weigh the importance 
of the assumptions and uncertainties for the decision. Transparency and 
control of economic models is crucial to increase their credibility. 

• The results of economic evaluations should be presented in disaggregated 
form. This includes “unpacking” the ICER but also presenting other 
economically relevant outcome parameters that can be derived from the 
economic evaluation but that are not necessarily visible in the ICER 
estimate.  

• Alongside the disaggregated presentation of economically important 
elements, also the ICER should continue to be presented, calculated 
following standard methodological guidelines.  

• Scientific research should continue to be used in the decision making 
processes on the allocation of health care resources. It will allow policy 
makers to back up arguments in favour of or against a particular decision 
by scientific evidence. 

• Decision makers should be more transparent in their decision making 
criteria and the relative importance of the different criteria in each 
decision.  
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GLOSSARY 
Beveridge-type health care system Taxation-funded public health service system (named after 

William Beveridge, 20th century British economist and politician). 
Bismarck-type health care system Health care system where public and private providers are 

reimbursed by compulsory health insurance funds (named after 
Otto von Bismarck, 19th century German chancellor). 

Confidence interval (CI) Statistical concept. Interval likely to include the estimated 
parameter with a given confidence level, for example 95% CI. 
Results are presented as a point estimate surrounded by its 
confidence interval. 

Cost-benefit analysis Type of economic evaluation in which all costs incurred and 
resulting benefits of an intervention are expressed in monetary 
units (e.g. €) and a net monetary gain/loss or cost-benefit ratio is 
computed. 

Cost-consequence analysis A variant of cost-effectiveness analysis in which the components 
of incremental costs and consequences (health outcomes) of 
alternative programmes are computed and listed, without 
aggregation into a cost-effectiveness ratio or cost-utility ratio.  

Cost-effectiveness acceptability 
curve 

Curve representing the probability of an intervention being cost-
effective (Y-axis), given different values for the ICER threshold 
value (X-axis). The curve reflects the uncertainty around the 
ICER estimate.  

Cost-effectiveness analysis Method of comparing alternative treatments in which the costs 
and consequences of the treatments vary. The outcomes of 
alternative treatments are measured in the same non-monetary 
(natural) unit (e.g. life years gained, events avoided, …). 

Cost-minimisation analysis Method of comparing the costs of alternative health 
interventions that are assumed to have an equivalent effect on 
health outcomes. 

Cost-utility analysis Special form of cost-effectiveness analysis in which the costs per 
unit of ‘utility’ are calculated. The term is also frequently used 
for economic evaluations that take the impact of an intervention 
on health-related quality of life into account, irrespective of 
whether the outcome measure can be regarded as a true utility 
measure in its theoretical economic sense. The most commonly 
used outcome measure in cost-utility analyses is the quality-
adjusted life year (QALY). 

Credibility interval Confidence interval around a cost-effectiveness ratio resulting 
from an economic model. In contrast to statistical confidence 
intervals, the values within a credibility interval are not actually 
observed but result from a mathematical model, making 
assumptions about the relationships and distributions of input 
variables. 

Discounting Economic concept to handle time-preference, using a method of 
calculation by which costs and benefits occurring at different 
moments in time can be compared. Discounting converts the 
value of future costs and benefits into their present value to 
account for positive time preferences for benefits (preference 
for current benefits as compared to future benefits) and negative 
time preferences for costs (preference for future costs as 
compared to current costs). 

Economic evaluation Comparative analysis of alternative courses of action in terms of 
both their costs and consequences. 

Effectiveness 
(effectiviteit/doeltreffendheid; 
efficacité réelle/efficacité pratique 

The extent to which health interventions achieve health 
improvements in real-life settings. 

Efficacy (efficaciteit/werkzaamheid; 
efficacité théorique/efficacité 
expérimentale/efficacité 

The extent to which health interventions achieve health 
improvements under ideal controlled conditions (as for example 
in randomised controlled trials) 
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potentielle) 
Efficiency 
(efficiëntie/doelmatigheid; 
efficience) 

In economic theory defined as the condition in which no 
productive resources are wasted in the manufacture of a certain 
product; i.e. where output is produced at minimum cost or the 
level of output is maximised at a given cost (i.e. cannot be 
increased). In health care, efficiency implies that choices should 
be made so as to derive the maximum total health benefit from 
the available resources. ‘Allocative efficiency’ occurs when the 
outcomes achieved with the available resources match the 
priorities of society. 

Health-related quality of life A multidimensional construct measuring the physical, social and 
emotional aspects that are relevant and important to a patient’s 
well-being. 

Health maximisation Maximisation of relevant health outcomes. In health economics 
often maximisation of the number of LYG or the number of 
QALYs gained. 

Health outcome Result of health intervention for the health of a patient or a 
population. 

ICER threshold value Benchmark for ICERs (incremental cost-effectiveness ratios) to 
assess an intervention’s cost-effectiveness. Interventions with an 
ICER below the ICER threshold value are considered cost-
effective, interventions with an ICER above the ICER threshold 
value are not cost-effective.  

Incremental analysis Analysis of additional costs and additional health outcomes 
associated with different treatments. 

Incremental cost-effectiveness 
ratio (ICER) 

Ratio of additional costs and additional health outcomes 
associated with different treatments: (C2 – C1)/(E2 – E1), where 
C2 and C1 represent the costs of intervention 2 and 1 
respectively and E2 and E1 represent the health outcomes 
(effects) of intervention 2 and 1 respectively. 

League table Table ranking health interventions according to their incremental 
cost-effectiveness ratio with the purpose to guide resource-
allocation decisions.  

Opportunity costs The costs of resources consumed expressed as the value of the 
next best alternative for using these resources. 

Private insurance based health 
care system 

System where health care is funded from premiums paid to 
private insurance companies. 

Quality-adjusted life year Measure for health outcomes that includes both quality and 
quantity of life a patient is expected to have. Quality-adjusted life 
years are calculated by estimating the total life years gained from 
a treatment and weighting each time period within these life 
years gained with a quality-of-life score between 0 (dead) to 1 
(perfect health) that reflects the health-related quality of life in 
that period.  

Sensitivity analysis Technique used in economic evaluation to allow for uncertainty 
by testing whether plausible changes in the values of the main 
variables affect the results of the analysis. 

Societal Willingness to Pay (WTP) Societal willingness to pay refers to the maximum amount 
society is willing to pay for a unit of health gain (e.g. QALY or 
life-year gained). It reflects what society is willing to sacrifice in 
terms of other goods or services for a unit of health gain.  

Uncertainty A state in which the true value of a parameter or the structure 
of a process is unknown. 

Utility A measure of the preference for, or desirability of, a specific 
level of health status or specific health outcomes. 



KCE reports 100 ICER Thresholds 5 

ABBREVIATIONS 
CADTH Canadian Agency for Drugs and Technologies in Health 
CBA Cost-Benefit Analysis 
CEA Cost-Effectiveness Analysis 
CEDAC Canadian Expert Drug Advisory Committee 
CTG/CRM Drug Reimbursement Committee (Commissie Tegemoetkoming 

Geneesmiddelen/Commission de Remboursement des Médicaments) 
(=DRC) (Belgium) 

CUA Cost-Utility Analysis 
CVZ Dutch Health care Insurance Board (College voor zorgverzekeringen) 
DACEHTA Danish Centre for Health Technology Assessment 
DRC Drug Reimbursement Committee (=CTG/CRM) (Belgium) 
FOD/SPF Federal Public Service (Federale Overheidsdienst / Service Public Fédéral) 

(=FPS) (Belgium) 
FPS Federal Public Service (=FOD/SPF) (Belgium) 
GDP Gross Domestic Product 
HPV Human Papillomavirus 
HRQoL Health-Related Quality of Life 
ICER Incremental Cost-Effectiveness Ratio 
KCE Belgian Health Care Knowledge Centre (Federaal Kenniscentrum voor de 

Gezondheidszorg / Centre fédéral d’expertise des soins de santé 
(Belgium) 

MCDA Multi-Criteria Decision Analysis 
MRI Magnetic Resonance Imaging 
NHS National Health Service 
NICE National Institute for Health and Clinical Excellence (UK) 
NIHDI National Institute for Health and Disability Insurance (=RIZIV/INAMI) 

(Belgium) 
PBAC Pharmaceutical Benefits Advisory Committee (Australia) 
PET Positron Emission Tomography 
PHARMAC Pharmaceutical Management Agency (New Zealand) 
QALY Quality-Adjusted Life Year 
RIZIV/INAMI National Institute for Health and Disability Insurance (Rijksinstituut voor 

Ziekte- en Invaliditeitsverzekering/National d’Assurance Maladie-
Invalidité) (=NIHDI) (Belgium) 

TCI Technical Council for Implants (=TRI/CTI) (Belgium) 
TRI/CTI Technical Council for Implants (Technische Raad voor 

Implantaten/Conseil Technique des Implants) (=TCI) (Belgium) 
WTP Willingness-To-Pay 
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1  GENERAL INTRODUCTION 

1.1 BACKGROUND 

One of the research domains of the Belgian Health Care Knowledge Centre (KCE) is 
Health Technology Assessment (HTA). HTA aims to inform health care decision 
makers about the (most likely) clinical, economic, organisational and ethical implications 
of implementing and financing health interventions. In comparison with existing health 
interventions, new interventions may reduce mortality or morbidity, improve health-
related quality of life (HRQoL), deliver similar care for less money or enhance the 
organisation of health care. Unfortunately, although many of these technologies have 
their own intrinsic value, society cannot afford all of them simultaneously. Therefore, 
the assessment of the ‘value for money’ of health interventions is an important part of 
any HTA. It usually takes the form of a cost-effectiveness or cost-utility analysis.  

This report is written at the request of the Board of the Belgian Health Care 
Knowledge Centre (KCE). Some of the KCE HTA-reports present cost-effectiveness 
analyses and incremental cost-effectiveness ratios (ICERs). For people who are not 
trained in health economics it may not be clear, however, what ICERs represent and 
what their contribution can be for health care policy making. Therefore a demand was 
formulated to explain to lay people the concept of ICERs and their potential use in daily 
practice. 

1.2 PROBLEM STATEMENT 

Economic evaluation assesses the relative ‘value for money’ of health interventions.1  

Health interventions are to be interpreted in a broad sense. They include preventive 
health programmes, curative health care, rehabilitation services and palliative care and 
within these health interventions, use of drugs, medical devices, behavioural therapy 
etc.2-4 

The basic goal of economic evaluations is to inform health care policy makers about the 
best way to allocate limited resources in health care in order to maximize health gains. 
They help decision makers to evaluate whether funding a particular (high cost) 
technology is worthwhile. 

A commonly used measure for the assessment of an intervention’s relative value for 
money is the incremental cost-effectiveness ratio (ICER). The ICER represents the 
additional cost per extra unit of ‘effect’ generated by an intervention compared with an 
appropriate comparator. This comparator is an alternative intervention for the same 
condition or no intervention when none is currently available. While costs are normally 
expressed as monetary values (for a given year), effects can be expressed in various 
units, such as life years gained (LYG), quality-adjusted life years (QALY) gained, or 
natural units (e.g. number of infections avoided).2-4   

If an intervention offers better outcomes at a lower cost than its comparator, i.e. it is 
more effective and less costly, it is straightforward to conclude that it offers better 
value for money (see 2.3). More often, however, an intervention offers better outcomes 
at a higher cost. For the evaluation of these cases, economic evaluation can be helpful to 
policymakers, especially when deciding about the reimbursement of health interventions 
because reimbursement has implications for the efficiency of the allocation of the scarce 
health care resources.  

However, it is not so straightforward to give a meaning to ICERs or to use them in a 
decision making context. For example, is €60 000 per QALY gained reasonable to 
decide for reimbursement or is it too high? Where do we draw the line of acceptability? 
Without ways to deal with these questions, economic evaluations and their resulting 
ICERs will be of limited value to health care decision makers.  
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1.3 SCOPE OF THIS REPORT 

This report is written to support non-economically trained people involved in health 
care decision making. Therefore, the aim of this report is primarily didactic and it does 
not pretend to be a fully elaborated scientific (theoretical and methodological) study.  

The central questions in this report are: “When can interventions be considered cost-
effective" and “Is there a threshold for the ICER above which interventions can no longer be 
considered cost-effective?”. 

This report offers information to health care policy makers about economic evaluations 
in health care, their results and their relevance for health care policy. It gives an 
introduction on how the results of economic evaluations should be interpreted, 
whether a threshold value for the ICER can be defined above which an intervention 
cannot be considered cost-effective and how the ICER can be used in health care policy 
decision making. Recommendations are formulated for health care policy makers on 
how to deal with results of economic evaluations within decision making contexts and 
also for researchers on how to make the results of economic evaluations more useful 
for policy makers. 

1.4 OBJECTIVES 

This report describes the basic concepts of cost-effectiveness analysis (CEA), 
incremental cost-effectiveness ratios (ICERs) and ICER threshold values. It aims to 
explain how they are obtained and tries to explore how they are or could be used in 
health care decision making contexts.  

More specifically, the report addresses six questions: 

• What is an ICER and an ICER threshold value and where does it come 
from, i.e. what is its theoretical background? (sections 2.1 to 2.6) 

• What is the external validity of the theoretical assumptions for an ICER 
threshold value? (section 2.7) 

• What are possible alternatives for the ICER threshold value approach? 
(section 2.8) 

• What is the (potential) role of an ICER threshold value in health care 
decision making contexts? (sections 3.1 to 3.4) 

• Are ICER threshold values used in other countries and how are they 
used? (section 3.5) 

• How do specific Belgian advisory councils deal with the issue of ‘value for 
money’ in health care? (section 3.6) 

For interested readers, references for further reading are provided.2-5 

1.5 METHODOLOGY 

Given the objectives of this report, we did not perform a systematic review of the 
literature. We made a narrative review of the literature on ICERs and ICER threshold 
values using an incremental search strategy: starting from relevant references identified 
through an explorative search in Medline, (key-words used were ‘cost-effectiveness’, 
‘ICER’ and ‘threshold’) and applying the snowball principle to identify additional relevant 
references. We considered different viewpoints on CEA and ICERs, trying not to 
exclude or preferentially include any specific perspective. 

The methods used for the international comparison of the use of ICER threshold values 
and for the explorative field study in the Belgian decision making context are detailed in 
the relevant sections. 
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1.6 STRUCTURE OF THIS REPORT 

First, we briefly describe the basic concepts of economic evaluation and the theoretical 
foundations for ICER threshold values (question 1). Next, we describe to what extent 
the theoretical assumptions of the ICER threshold value approach are valid (question 2) 
and which alternatives are suggested in literature for ICERs and ICER threshold values 
along with their strengths and weaknesses (question 3).  

In a subsequent chapter, we describe decision making processes and the potential place 
of economic considerations within these (question 4). The application of ICER 
thresholds in other countries is described (question 5) and we conclude the chapter 
with a description of the results of an explorative field study within the Belgian decision 
making context and the place of ICERs and ICER threshold values in two committees 
that advice the Ministry of Social Affairs about the reimbursement of health 
interventions (question 6). The field study explores to what extent CEA and ICERs are 
currently known and used in Belgian health care reimbursement decision making.  

The report concludes with a general discussion on the possible role of economic 
evaluation in health care decision making and the conclusions from this scientific 
overview. Finally, we formulate some recommendations for Belgian health care policy 
makers with respect to the potential use of ICERs and ICER threshold values in policy 
decisions. 
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2 ICERS AND ICER THRESHOLD VALUES  

2.1 GENERAL PRINCIPLES OF ECONOMIC EVALUATION IN 
HEALTH CARE 

Economic evaluation is defined as the comparative analysis of alternative courses of 
action in terms of both their costs and consequences.2 In economic evaluation of health 
care interventions, ‘consequences’ are most often interpreted as ‘health effects’ or 
‘health outcomes’. Both terms will be used interchangeably in this report. 

Only evaluations that compare two or more alternatives and consider both costs and 
consequences are considered full economic evaluations (see Figure 1).2  

Figure 1: Overview of partial and full economic evaluations 
  Are both costs (inputs) and consequences (outputs) of alternatives examined? 
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Adapted from Drummond et al. (2005)2  

Full economic evaluations are classified according to the way in which the health effects 
are expressed. Health effects can be expressed in physical units (cost-effectiveness 
analysis, CEA), in terms of utility values (cost-utility analysis, CUA) or in monetary 
terms (cost-benefit analysis, CBA). A commonly used outcome measure in CEA is the 
‘number of life years gained’ (LYG) by the intervention under study. In CUA, the number 
of quality-adjusted life years gained (QALYs) is often used as an outcome parameter, 
where LYG are ‘weighted’ for a quantified measure of health-related quality of life 
(HRQoL) in those LYG. QALYs are often regarded as just another measure of 
effectiveness rather than as a utility measure in its strict utilitarian sense.6, 7 Therefore 
and for the ease of reading, we use the term cost-effectiveness analysis (CEA) for both 
cost-per-LYG and cost-per-QALY gained analyses throughout this report. CBA, where 
both costs and effects are expressed in monetary terms, is becoming increasingly 
unpopular as a technique for health economic evaluations because of the difficulties 
experienced in valuing health outcomes in monetary terms. a 3 Therefore, we will 
concentrate on CEA in this report. Cost-minimisation analysis is a specific case of CEA 
where the health outcomes of the intervention and its comparator are assumed to be 
equivalent and where the aim then becomes to obtain those outcomes at the lowest 
cost.2-4 

CEA is used to assess efficiency in the production of desirable health outcomes. More 
specifically, it aims to help identify how the highest number of LYG or QALYs can be 
achieved by allocating limited resources between all possible health interventions.2-4  

                                                      
a  In contrast to CEA or CUA, where one specific measure of health effect is chosen for the evaluation (e.g. 

LYG or QALYs), cost-benefit analysis in principle allows the consideration of non-health effects of an 
intervention as well. It is therefore a broader form of economic evaluation than CEA or CUA. I.e. if all 
effects of an intervention could be expressed in monetary units, there is no reason to restrict the analysis 
to health effects only. Consequently, broader comparisons would become possible with CBA, even with 
interventions outside the health care sector. An acceptable monetary valuation of all effects remains, 
however, difficult. 

Partial evaluation 

Full economic evaluation 
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The assumption of CEA in its neo-classical welfarist form is that health care decision 
makers’ primary goal is to maximise health within given budget constraints, making 
abstraction of other potential concerns decision makers may have in real life, such as 
equity, political and macro-economic considerations.  

Its aim is to show how resources can be allocated to meet the goal of health outcomes 
maximisation, where health outcomes are strictly defined in terms of LYG or QALYs 
gained. There is still debate about whether this kind of CEA is useful for decision 
makers, i.e. as an imperfect aid to decision making,2 or whether CEA should try to 
incorporate, in some way or another, the other goals health care policy makers might 
have,8 for instance by weighting the health outcomes of specific populations more 
heavily to reflect social preferences for health outcomes allocation, as in the so-called 
extra-welfarist approach. Although theoretically appealing, there is yet no consensus on 
how other goals besides health maximisation should be incorporated in CEA or what 
other goals should be included.4, 9-11 CEA, as commonly performed in practice now, still 
approaches the resource allocation decision problem from the economic efficiency 
point of view, not explicitly considering other health policy goals such as equity in its 
framework. Therefore, we focus on this basic approach in this chapter. Chapter 3 
elaborates on other possible approaches. 

Key points 

• Economic evaluation is the comparative analysis of alternative courses of 
action in terms of both their costs and consequences. 

• Cost-effectiveness (CEA) and cost-utility analysis (CUA) are the most 
frequently used techniques for economic evaluation in health care. In this 
report CEA is used as the generic term to cover both techniques. 

• CEA aims to inform health policy makers about the best way to allocate 
limited health care resources in order to obtain maximal health 
outcomes in terms of LYG or QALYs gained. 

2.2 THE INCREMENTAL COST-EFFECTIVENESS RATIO (ICER) 

The ICER is the ratio of the difference in costs (C) and the difference in outcomes (E, 
effects) between an intervention and its comparator. Expressed in a formula: 

2 1

2 1

C CICER
E E

−
=

−
 

where C2 (E2) is the cost (effect) of the intervention and C1 (E1) is the cost (effect) of the 
comparator. The costs of the intervention and the comparator include not only the 
costs of a specific drug, device or act but the cost of the entire treatment path followed 
by the patients undergoing the treatment, including the costs of follow-up and 
treatment of potential complications and/or side-effects (lifetime perspective). Also on 
the effect-side, effects are not limited to the immediate effect of a product, device or 
act but both the positive and negative health effects associated with the entire 
treatment path and the potential complications and side-effects. The comparator should 
be a cost-effective alternative intervention for the same condition.b2, 3  

The ICER can be expressed as a cost per LYG or as a cost per QALY gained. It is used 
for making decisions about interventions that are both more costly and more effective 
than their comparator (or less effective but cheaper).  

                                                      
b  Comparing with an intervention that is not cost-effective will eventually lead to an estimate of the ICER 

that is unable to inform policy makers about the best way to allocate scarce resources to obtain the 
highest health benefits (see 2.6.2). It is hence assumed that it is possible to establish the cost-effectiveness 
of the comparators before the comparison is made. In practice, it is often assumed that ‘current practice’ 
is the most appropriate cost-effective comparator. 
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The ICER of an intervention could be compared to a certain ICER threshold value or to 
ICERs of other interventions for other conditions. The lower the ICER, the more 
additional health can be obtained with the same additional value of resource inputs, and 
thus the more cost-effective an intervention is considered.2-4  

Key points 

• The incremental cost-effectiveness ratio (ICER) is the ratio of the 
estimated difference between the costs of two interventions and the 
estimated difference between the outcomes of these two interventions. 

• The ICER represents the estimated additional cost per extra unit of 
health benefit generated by an intervention compared with an 
appropriate comparator. The appropriate comparator is the most cost-
effective alternative for the same health condition. 

• The ICER intends to support informed decision making about 
interventions that are both more costly and more effective than their 
comparator (or inversely less effective but cheaper). 

2.3 THE COST-EFFECTIVENESS PLANE  

The results of a full economic evaluation can be represented graphically on a cost-
effectiveness plane (Figure 2).2  

Figure 2: The cost-effectiveness plane 
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LYG: life years gained, QALY: quality-adjusted life years 

The origin of the plane represents the costs and effects of the comparator, against 
which the costs and effects of the intervention are compared. The values on the axes 
are incremental values. The horizontal axis represents the difference in health effects 
between the intervention and the comparator, expressed as either LYG or QALYs 
gained. The vertical axis represents the cost difference between the intervention and 
the comparator. The comparator is either no intervention (or current situation) or a 
relevant cost-effective alternative intervention for the same condition.  

The cost-effectiveness plane is subdivided in four parts, called quadrants. 

In the second and fourth quadrant it is straightforward which intervention offers the 
highest value for money, i.e. the intervention with the lowest costs and the largest 
health effects. 
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• In the second quadrant, the new treatment is better and cheaper than the 
alternative; in economic literature this new treatment is then called 
‘dominant’.  

• In the fourth quadrant the new treatment is worse and more expensive, it 
is ‘being dominated’.  

The conclusion becomes more difficult if the intervention is situated in the first or the 
third quadrant. 

• In the first quadrant, the intervention is better but also more expensive. 
In this case an ICER can be calculated.  

• In the third quadrant, interventions are cheaper but less effective than 
their comparator. These can in theory be treated in the same way as 
interventions in the first quadrant12, although in practice they are very 
different. Interventions in the third quadrant would save money, at the 
expense of worse health. It is often argued, however, that in real life 
proof of better clinical effectiveness is a necessary (but not sufficient) 
condition for reimbursement.13 In other words, before even considering 
an intervention for reimbursement, policy makers will first look at 
whether the intervention offers better health outcomes. If this is not the 
case, costs or savings are often not even considered.  

• The third quadrant may also represent situations of disinvestment: 
reversing a reimbursement decision might potentially result in large 
savings at the expense of a limited loss in health. Again, in real life these 
considerations are rarely made.  

The value of the ICER is equal to the slope of the line through the origin and the 
intervention’s cost-effectiveness pair (e.g. point A). In the example in Figure 2, the ICER 
is €30 000 per QALY gained (or LYG depending on the units on the horizontal axis) 
compared to its comparator. 

Key points 

• A cost-effectiveness plane visualises the cost difference (Y-axis) and effect 
difference (X-axis) between an intervention and its comparator. 

• If an intervention is more costly and more effective than its comparator 
(or less costly and less effective), the slope of the line through the origin 
and the point corresponding to the incremental cost and effect on the 
plane is equal to the value of the ICER. 

2.4 METHODOLOGICAL ISSUES OF THE ICER 

2.4.1 Comparability of ICERs for different interventions 

Different considerations have to be made when using and comparing ICERs. 

First, ICERs of different interventions can only be compared if their numerator and 
denominator are expressed in the same units. Incremental costs are generally expressed 
in monetary units (for a given country and year) but incremental effects can be 
expressed in different units, for instance as LYG or as QALYs. 

Second, the methodology used for calculating incremental costs and incremental effects 
is important for the comparability of ICERs across interventions. Methodological issues 
may decrease the comparability of ICERs across interventions and their suitability for 
health care decision making. Consistency and transparency of economic evaluations is 
crucial for their credibility and usefulness for health care decision making.  

Therefore, several HTA agencies have elaborated methodological guidelines to help 
those who conduct economic evaluations to calculate ICERs consistently.14-18  

One of the important elements in all these guidelines is the perspective of the economic 
analysis: different perspectives lead to different values for the ICER, due to differences 
in the costs included in the analysis.  
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For example, productivity losses are costs from the societal perspective but not from 
the health care payers’ perspective. Including or excluding these costs may have an 
important impact on the ICER estimate. 

Another important methodological issue relates to the measure for health gains. Both 
LYG and QALYs have their weaknesses as measures for health gains.  

• Using LYG as the sole outcome measure of interventions could create a 
decision bias against interventions that only impact upon quality of life.2  

• QALYs, on the other hand, are often still fraught with measurement 
problems and are often not comparable between studies due to the 
variety in measurement techniques for HRQoL. Different measurement 
techniques give different results (e.g. Griebsch et al.19, Scuffham et al.20, 
Read et al.21, Hornberger et al.22, and Marra et al.23). As there is no ‘gold 
standard’ for measuring HRQoL, it is difficult to determine which 
measurement technique gives the most appropriate results for the 
purposes of the evaluation. As long as different measurement techniques 
for HRQoL are being used in CEAs, ICERs expressed in terms of cost-
per-QALY gained will be difficult to compare across interventions. 

2.4.2 Uncertainty around the ICER 

The calculated incremental costs and effects that are used to determine the ICER are 
both estimates, and estimates are by definition uncertain. The uncertainty of the 
numerator and denominator of the ICER translates into uncertainty around the ICER 
estimate. 

While the degree of uncertainty may differ between estimates, the uncertainty should 
not be ignored.24, 25 Uncertainty may, for example, relate to the expected effectiveness 
of the treatment in a specific patient population, the proportion of patients complying 
with the treatment, the costs associated with the organisation of the treatment in 
routine care, etc... Very often, assumptions have to be made about these parameters, 
assumptions that are translated into data distributions around a central estimate. 

The uncertainty around the ICER estimate can be expressed as a credibility interval, 
comparable to a confidence interval for empirical data, or graphically on the cost-
effectiveness plane as a scatter plot, representing the individual values resulting from 
probabilistic sensitivity analysis (Figure 3).26 

Figure 3: Cost-effectiveness plane and presentation of uncertainty around 
the estimate of the cost-effectiveness ratio 

 
In this example, the Mean ICER is €30 803 (95% credibility interval: 19 433 – 46 747)  
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2.4.3 When do we incur costs and when do we reap the benefits?  

The future is uncertain and this uncertainty has to be dealt with. Costs and outcomes of 
health interventions usually do not occur at the same time. This raises the issue of 
valuing future outcomes and costs and choosing the appropriate time horizon for 
economic evaluations.  

The timing issue is dealt with by means of discounting future costs and outcomes.2, 4, 27, 28 
Through discounting the value of future costs and outcomes is reduced to account for 
the fact that people value future health outcomes and costs less than immediate health 
outcomes and costs. The choice of the relative discount rate for costs compared to 
outcomes is important, as a discount rate that is lower for outcomes than for costs 
leads to relatively lower ICERs for programmes with outcomes in a far-away future as 
compared to a situation where both costs and outcomes would be discounted at the 
same rate.29-31 The debate on whether an equal or differential discount rate should be 
used for costs and health outcomes is ongoing.32-36  

A crucial question is “what is a reasonable time horizon for health economic 
evaluations”, knowing that these evaluations will be used for current decision making. 
By taking decisions now on the basis of economic evaluations with a long time horizon, 
decisions are actually taken about costs and effects occurring now and in the future. 
Uncertainty exists, amongst others, about the emergence of new interventions, the 
future population eligible for a specific treatment and the long-term effectiveness of an 
intervention.37 As a consequence, the expected benefits of an intervention for which 
decisions are taken now might never occur. Some of these uncertainties can be solved 
by further research while others cannot.25, 38  

However, this does not imply that it would be better to take decisions only within a 
short term perspective, as this would preclude the application of preventive 
interventions and could potentially jeopardize future generations.  

Vaccinations are a typical example of interventions with an important upfront cost and 
with outcomes much further in the future, outcomes that can often only be 
demonstrated after actual implementation of a large vaccination programme. In other 
words, the expected ICER might never be realised and maybe resources would have 
been better spent elsewhere.  

Decision makers are forced to make a trade-off between waiting until more evidence 
becomes available and the risks inherent to taking a decision in a situation of 
uncertainty.37, 39-41 Remaining uncertainty can be addressed in extensive sensitivity 
analyses that lead to an uncertainty range around the ICER point estimate.24, 25, 38, 42 

Key points 

• Variability across economic evaluations in terms of outcome measures 
(LYG or QALYs) and methods used to calculate the ICER reduce the 
comparability of ICERs across interventions. 

• The ICER of an intervention is by definition an estimate and therefore 
uncertain. 

• Future costs and benefits should be discounted. The debate on whether 
equal discount rates should be used for costs and health outcomes or 
lower discount rates for outcomes than for costs is still ongoing, but the 
rates used can have an important effect on the ICER estimate and should 
be fully appreciated when comparing ICERs. 

• Future costs and benefits are often uncertain. This uncertainty should be 
adequately considered in the decision making process. 
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2.5 THE ICER THRESHOLD VALUE IN A FIXED BUDGET 
SETTING 

As a stand-alone value the ICER does not offer information about whether an 
intervention is worth its costs. Health care policy makers still have to decide whether 
the value of the ICER is acceptable or not.  

According to neoclassical welfare economic theoryc, an ICER threshold value can be 
defined below which an intervention is cost-effective (increases efficiency) and above 
which it is not.2 This is subject to specific conditions (see 2.5.1). In this paragraph, the 
basis and the meaning of this ICER threshold value and the conditions to which it is 
subject are explained.  

2.5.1 Basic assumptions  

To be able to define the ICER threshold value, the following basic assumptions have to 
be fulfilled:45-47  

• the health care budget is fixedd  

• the health care policy makers’ sole objective is to maximise health given 
this fixed budgete  

• full information exists on the costs and effects of all available health 
interventions,  

• health programmes are perfectly divisible, meaning that it is possible to 
realise only part of a programme  

• health programmes are independent from one another 

• health programmes have constant returns to scale, meaning that reducing 
a programme does not change its ICER.  

A fixed health care budget is in this context not a budget that remains constant over 
time or grows at a constant rate. ‘Fixed budget’ means that the budget cannot be 
increased or overspent within a given year.f  

Perfect divisibility of a health programme would imply that the programme can be 
implemented or downgraded to whatever extent. Basically, this refers to programmes 
without fixed costs (see 2.7.3). 

                                                      
c  The difference between welfarims and extra-welfarism is conceptually and methodologically complex. 

Welfarism asserts that social welfare is a function of individual welfare (approached as utility) obtained 
only from the consumption of goods and services.43 Extra-welfarism argues that the superiority of one 
social state (allocation of resources) over another may also depend on the non-utility aspects of each 
state.43 For example, while in the welfarist approach the aim is to maximise the total number of QALYs, 
extra-welfarism also includes considerations that are not included in the QALY, such as the allocation of 
QALYs across patient groups or severity of illnesses. These additional considerations may justify an 
allocation of resources that is sub-optimal according to the welfarist approach. Relative societal values of 
health gains (QALYs) have recently been studied empirically in the UK.44 This fits with the extra-welfarist 
approach. 

d  A fixed budget is not specifically required for the welfarist approach. Also in a variable budget context the 
welfarist approach can be applied, but then the meaning of the ICER threshold value is different from the 
one presented in this section (see 2.8.1 for the meaning of the welfaristic ICER threshold value in a 
variable budget context).  

e  This refers to the welfarist approach.  
f  In some systems, the health care budget will be strictly fixed, i.e. it cannot be increased and resources 

from other sectors cannot be applied to fill potential gaps. Such a system prevails in countries such as the 
UK and New Zealand although it should be noted that budgets are never completely fixed. In other 
systems, the budget is fixed in principle but can be used in a flexible way. For example, in Belgium the 
health care budget is fixed but due to the prospective financing of some health services (e.g. GP 
consultations) the budget can exceed the pre-defined budget. 
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2.5.2 Identifying the ICER threshold value 

If these assumptions are fulfilled, it is possible to construct an ICER league table, where 
interventions are ranked from lowest to highest ICER. The health-maximising allocation 
of a fixed budget is obtained by financing the interventions with the lowest ICERs first 
and then moving down in the league table until the budget is exhausted.45 The ICER of 
the last intervention still financed from the budget then represents the cost of the 
marginal (i.e. the last) QALY gained (or LYG) from the budget. This ICER then 
represents the threshold value for new ICERs: if a new intervention can produce an 
additional QALY (LYG) at a lower incremental cost (i.e. has a lower ICER) than the last 
intervention already financed from the budget (the ICER threshold value), it is 
economically more efficient to produce that additional QALY (LYG) instead of the 
current marginal QALY (LYG). If the cost of an additional QALY (LYG) from the new 
intervention is higher than the cost of the marginal QALY (LYG) currently funded, it is 
not worth replacing the existing marginal intervention with the new one, as it would 
reduce total health.45 

Therefore, according to the ICER threshold approach,2-4  

• intervention A is not cost-effective if ICERA > ICER threshold value; 

• intervention A is cost-effective if ICERA < ICER threshold value. 

An example: consider three health interventions in an exemplary health system. The 
incremental costs and effects of these interventions, each time relative to their relevant 
comparator are presented in Table 1. Each intervention treats a different disease. 
Intervention A offers a treatment to 10 patients, intervention B to 15 patients and C to 
8 patients. Based on the incremental costs and effects an ICER can be calculated for 
each intervention. The ICERs are then ranked from low to high (league table). The 
higher the ICER, the less cost-effective an intervention is considered. Finally, the budget 
impact of the interventions in the current year is indicated. With a given budget of 
€1 100 000, for instance, health interventions A, B and part of C can be financed. In the 
threshold approach, financing part of a programme is an option, as explained in section 
2.5.1. In real life, however, this might not always be the case. We elaborate on this in 
section 2.7.3. 

Consider now a new intervention D with an incremental cost of €800 000 and a budget 
impact of €700 000. For a decision about the reimbursement of the intervention within 
the limits of a fixed budget, D’s ICER has to be compared with C’s ICER. If D’s ICER is 
lower than 20 000€/QALY, say 18 000€/QALY it is worthwhile to implement part of D 
(up to the point where €100 000 is spent on D) and spend less resources on (disinvest 
in) intervention C.g  

Table 1: Resource allocation based on ICERs in the ideal world 

∆C ∆E ∆C/∆E

Total 
incremental 

effectiveness

Total 
incremental 

cost

Budget 
impact in 

current year
A 100.000 10 10.000 100 1.000.000 200.000
B 200.000 12 16.667 180 3.000.000 800.000
C 100.000 5 20.000 40 800.000 150.000  

For every new intervention that is considered to be financed by the same fixed budget, 
the ICER of that intervention should be compared with the ICER of the last intervention 
in the league table still financed.48 If the ICER of the new intervention is higher than the 
ICER of the last financed intervention (the threshold value), the new programme should 
not be accepted. If its ICER is lower than the threshold value, financing of this new 
intervention would increase the total number of QALYs gained and hence a health 
maximising decision rule would demand the inclusion of the new health programme. 

                                                      
g  Note that under these conditions it is not cost-effective to finance the entire programme, as the ICER of 

D is still higher than the ICER of B. Financing the entire programme would require disinvestment in B, but 
given the lower ICER of B this would not be efficient. 
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The decision implies a reduction in the budget spent on the intervention with the 
highest ICER. If not, under a fixed budget, the new intervention cannot be paid for.  

2.5.3 Characteristics of the ICER threshold value in a fixed budget setting 

The ICER threshold value has the following characteristics: 

1. The threshold changes as the composition of the health programmes funded 
changes. Because the threshold value is equal to the ICER of the last 
programme selected before the budget is exhausted, the threshold changes 
each time a new programme is included in the package of funded 
programmes.47, 48 In the previous example, the new ICER threshold value 
becomes 18 000€/QALY, being the ICER of D, the marginally financed 
programme.  

2. The ICER threshold value depends on the available budget. The higher the 
budget, ceteris paribus, the higher the threshold will be.49, 50   

3. The ICER threshold value depends on the productivity in the health care sector. 
If the productivity increases, meaning that more LYG or more QALYs can be 
generated with the same amount of resources, and the budget does not change, 
the threshold value will decrease. 

These characteristics suggest that the ICER threshold value is not a static value but 
changes over time due to changes in budgets, innovations, productivity, etc.48 In 
addition, they imply that the ICER threshold value from one country is not necessarily 
applicable to other countries, as other countries have other budgets, other practices, 
other productivity, other health programmes already financed etc.46  

Other reasons explain why ICER threshold values are not easily transferable between 
countries: the standard methodology used for calculating ICERs may differ, financing 
systems may differ, budgets may be more or less fixed etc.  

2.5.4 Interpretation of the ICER threshold value in a fixed budget setting 

The theoretical ICER threshold value as presented above does not take into account 
societal willingness to pay for a QALY or for a LYG and it is neither an absolute 
criterion for evaluating the cost-effectiveness of health interventions in real life.34, 48 
Rather, it is the result of an economic theoretical model for maximising health gains 
from a given fixed budget that applies to a specific context, at a specific moment in time 
and under specific conditions.  

The ICER threshold value represents the highest amount of money for a QALY (or 
LYG) society still can pay at a specific moment in time, given its fixed health care budget 
and its health maximising goal. With every new intervention that enters the package of 
reimbursed interventions, the ICER threshold value has to be revisited. Therefore, the 
ICER threshold value cannot be interpreted as a value that stands for a long time. It will 
only apply for as long as the comparisons with new potential candidates for financing do 
not lead to the inclusion of new interventions in the funded package. 
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Key points 

The ICER threshold value is a theoretical construct for maximising health 
within the constraints of a fixed budget.  

This theoretical ICER threshold value assumes: 

• A fixed health care budget, defined as a budget that cannot be exceeded. 

• The one and only aim of health care decisions is to maximise health 
benefits in terms of QALYs or in terms of LYG.  

• Complete information on the ICERs of all interventions is available. 

• Perfect divisibility of health programmes. 

• Constant returns to scale; i.e. reducing or extending a programme (in the 
same target population) does not influence its ICER. 

• Health programmes are independent from each other. 

The ICER threshold value is the ICER of the last intervention in a league 
table that is still (fully or even partially) financed from the fixed budget.  

The ICER threshold value is not a static value but changes over time, subject 
to changes in the budget, the interventions funded and the productivity of 
health care.  

2.6 METHODOLOGICAL ISSUES OF THE ICER THRESHOLD 
VALUE 

2.6.1 Uncertainty around the ICER and the ICER threshold value 

As discussed in paragraph 2.4.2 an ICER is an estimate and the exact value is uncertain. 
This implies that in comparisons with an ICER threshold value, the only possible 
conclusion is that there is a probability that the ICER falls below the threshold value. 
This probability can be quantified based on the results of probabilistic sensitivity 
analyses.  

The probabilistic sensitivity analysis calculates a distribution around the ICER. The cost-
effectiveness acceptability curve then reflects the proportion of the distribution of the 
ICER below the threshold value for all possible ICER threshold values.51 Graphically, it 
would be the proportion of dots from Figure 3 falling below the ICER threshold value; 
i.e. to the right of the line through the origin with a slope equal to the ICER threshold 
value. By varying the ICER threshold value, the proportion of dots falling below the 
ICER threshold line also varies. As the proportion of dots falling below the ICER 
threshold line corresponds to the probability that the intervention is considered cost-
effective for the pre-defined ICER threshold value, the probability that an intervention is 
considered cost-effective changes if the ICER threshold changes. The graphical 
presentation of this probability is called a ‘cost-effectiveness acceptability curve’ and is 
shown in Figure 4.2, 3  
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Figure 4: Cost-effectiveness acceptability curve 
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However, not only the ICER of interventions is uncertain, also the ICER threshold value 
-being the ICER of the last intervention financed from the budget- is subject to 
uncertainty. Therefore, the ICER threshold value will not be a single value but rather 
again a variable with a distribution.47 For practical use, the ICER threshold value could 
be defined as a range with limits defined by the upper- and lower limits of the 95% 
confidence or credibility interval around the ICER of the marginally funded health 
programme.h The cost-effectiveness acceptability curve, however, does not account for 
the uncertainty around the ICER threshold value.47 

Given the uncertainty about the precise value of the ICER threshold and its definition in 
terms of an interval, the kind of conclusions drawn from these curves can no longer be 
that “there is a probability of Y% that the ICER is below the threshold value” but rather 
that “the probability that the ICER falls below the ICER threshold value is between X% 
and Z%.” The range for the probabilities is defined by the applied range for the ICER 
threshold value.  

In conclusion, the uncertainty around the ICER threshold value adds to the uncertainty 
around the ICER estimate, thereby increasing the uncertainty about an intervention’s 
cost-effectiveness.  

2.6.2 Comparison with an appropriate comparator  

The theoretical ICER threshold value can only be defined if for each intervention in the 
league table the ICER is calculated relative to a cost-effective comparator or relative to 
doing nothing.3 If the comparator is an alternative intervention (and hence not ‘doing 
nothing’) it should be an intervention that is currently financed because it is considered 
worthwhile given the fixed budget constraint and the health maximisation objective.i In 
other words, the league table approach assumes that all health interventions currently 
financed from the healthcare budget fit within the health maximisation rationale and are 
financed only because they are cost-effective. Hence, if a new intervention emerges as 
an alternative to an existing and already funded intervention, the existing intervention is 
an appropriate comparator.  

                                                      
h  In case of economic modelling, the term “credibility interval” is used rather than “confidence interval” to 

make the distinction between variability in directly observed values versus variability in values resulting 
from an economic model. 

i  Comparison with an appropriate alternative treatment is recommended in most guidelines for economic 
evaluation. The WHO’s “Guidelines on generalized cost-effectiveness analysis”, however, recommend the 
evaluation of an intervention’s cost-effectiveness relative to “doing nothing” (i.e. relative to the natural 
history of disease) as a standard approach.52 The WHO has a very specific mandate and has therefore 
specific reasons for electing this approach. For a full discussion on the generalized cost-effectiveness 
analysis, see WHO (2003).53 
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If there is no alternative that is already funded for the new intervention, it should be 
compared with ‘doing nothing’, because this means that no cost-effective comparator is 
yet available for this new intervention.  

If interventions that are not cost-effective are currently funded, CEA using these 
interventions as comparator might lead to ICERs that look attractive compared to the 
ICER threshold value. However, as the comparator should not have been funded in the 
first place according to the economic efficiency argument, application of the ICER 
threshold value rule for the new intervention would not lead to maximal health 
outcomes. The approach hence imposes the strong requirement of being able to 
establish the cost-effectiveness of the comparator before proceeding to the cost-
effectiveness analysis. 

2.6.3 Measurement units in nominator and denominator 

Because of the clear difference between measures of ‘health gain’ (e.g. LYG or QALYs), 
any threshold value should be considered taking explicitly into account the currency 
used in the numerator and outcome parameter used in the denominator. Although, this 
remark may seem obvious, it has been observed that often ‘round’ numbers are 
preferred, which are easily copied without paying much attention to the units 
accompanying the number and applied threshold values do not seem to change over 
time despite changing economic environment and inflation.42, 54-56  

Key points 

• The ICER threshold value is the result of a health maximisation model 
that applies to a specific context (fixed budget, country), at a specific 
moment in time and under specific conditions.  

• The ICER threshold value is subject to uncertainty and variability. 
Therefore, the ICER threshold value is not a single value but a range of 
values. This is important for the kind of conclusions that can be drawn 
from cost-effectiveness analyses. 

• The league table approach used to define the ICER threshold value 
assumes that each intervention’s ICER is calculated compared to a cost-
effective alternative or to doing nothing if no cost-effective alternative 
exists. 

• The units in which the costs and health effects are expressed are 
important for the interpretation of the ICER threshold value: an ICER 
threshold value of €30 000/QALY is different from an ICER threshold 
value of £30 000/LYG.  

2.7 HOW WELL ARE THE THEORETICAL ASSUMPTIONS FOR 
THE ICER THRESHOLD VALUE FULFILLED IN REAL LIFE? 

As explained previously in 2.5.1, the ICER threshold value can be defined as the ICER of 
the last intervention still financed from a fixed budget, but only if a series of basic 
assumptions are fulfilled.45, 57 

The conditions for the appropriate identification of the ICER threshold value are highly 
theoretical and seldom met in practice.50 The extent to which the conditions are met 
depends partly on the characteristics of the health care reimbursement system. 

Globally, three main reimbursement models can be identified: the Beveridge model 
(national health provider paid directly from taxes), the Bismarck model (comprehensive 
social security based system but mainly paid from contributions of employees) and the 
private health insurance model.58-60  

A Beveridge system is characterised by a centrally organised National Health Service 
(NHS), where health care is provided mainly by public providers.59 Examples of such 
systems are found in the UK, Italy and Spain. In Beveridge systems the state is the 
central actor.  
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The Ministry of Health prepares the annual health care budget which is considered to 
be fixed for that year. Health care is primarily financed from public resources obtained 
through general taxation. As such, the health care budget competes with other spending 
priorities as a consequence of which the health care budget cannot easily be exceeded.j 
Beveridge systems are, overall, characterised by many public providers and relatively 
few private providers.60  

A Bismarck system, as prevailing in Belgium, France and Germany, is a social security 
based system where social insurance is comprehensive and mandatory.59 Resources 
available for social security spending come from social security contributions, mainly 
from salaried employees. There is generally a strong influence of stakeholders. For 
instance, reimbursement of health care procedures is often negotiated between health 
care providers, insurers and government. There is a mixture of private and public 
providers and the health care budget is considered somewhat more flexible.60 

In a private insurance system, health care is paid out of premiums paid to private 
insurance companies. The obvious example of this system is the US, where this system 
is combined with a few limited social care fallback systems such as Medicare and 
Medicaid. 

2.7.1 Fixed budget 

The ICER threshold value approach as described in 2.5.2 is applicable in situations 
where the health care budget is strictly fixed (while other conditions also apply, see 
2.5.1).  

A fixed health care budget requires a variable ICER threshold value. Under a fixed 
budget constraint, an ICER threshold value (with an appropriate range around it 
representing uncertainty) against which other ICERs should be compared to maximise 
health outcomes can be defined at a specific moment in time. But the ICER threshold 
value cannot be fixed over time in a fixed budget situation, It has to be revised every 
time a positive reimbursement decision about a new intervention is taken.48, 61 

A flexible health care budget does allow the use of a fixed ICER threshold value to a 
certain extent. The budget will then have to expand every time a new intervention with 
a lower ICER than the threshold ICER value becomes available.62-64 k  However, the 
meaning and hence the interpretation of the ICER threshold value would in that case be 
completely different (see 2.8.1). It is then no longer the health-maximising threshold 
criterion for a fixed budget. 

As explained previously the health care budget is more fixed in an NHS (Beveridge) 
system than in a social security (Bismarck) system. In the UK, for instance, the budget of 
the NHS is mainly exogenously determined by Parliament.61  

It is a fixed budget that should cover most or all health care expenditures of the 
citizens.l As a consequence, the cost of an intervention is equal to the resources needed 
from the health care budget.  

                                                      
j  In practice, the health care budget of a given year can be exceeded in a Beveridge system, for example if 

in a specific year more prescription drugs are used than initially expected. This will, however, be more 
difficult than in a Bismarck system where budgets are more often negotiated.  

k  Expansion of the budget every time the ICER of an intervention is lower than the ICER threshold value is 
not tenable in any system, be it a fixed or flexible budget system. Hence, regular adaptation of the ICER 
threshold value will always be necessary. In systems with more flexible budgets, the revision of the ICER 
threshold value might be less frequent than in systems with less flexible budgets (e.g. once a year or every 
two years, in the context of an evaluation of the health care package funded from public resources and 
their budgetary consequences). But, the constant revision of the ICER threshold value still requires the 
satisfaction of the basic (and problematic) assumptions of the ‘conventional’ ICER threshold value 
approach: perfect divisibility of health programmes, constant returns to scale and making abstraction of 
equity considerations across patient populations in case of unweighted QALYs (or LYG). It could be 
argued that perfect divisibility of programmes and constant returns to scale are less important conditions 
for the ICER threshold value approach, but this only applies to systems with flexible budgets. 

l  In practice, the health care budget of a given year can be exceeded in a Beveridge system, for example if 
in a specific year more prescription drugs are used than initially expected, but this will be more difficult 
than in a Bismarck system where budgets are much more negotiated.  
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In a social security system, where patients often pay individual co-payments for the 
services they consume, the total cost of an intervention is not equal to its total budget 
impact for the public health care payer. In the case of Belgium, the NIHDI as well as the 
‘Federal Public Service (FPS) Health, Food Chain Safety and Environment’ pay for (part 
of) the health care services. Together they are the Belgian public (governmental) payers 
for health care. According to the Belgian pharmacoeconomic guidelines costs are 
calculated from the perspective of the health care payer, i.e. the patient plus the public 
payer.18 It includes the impact on the governmental health care budget as well as on the 
patient’s health care expenditures. This is a reasonable perspective if the objective of 
the economic evaluation is to allocate the health care budget efficiently, but it implies 
that the health care ‘budget’ is less fixed as it includes a patient’s co-payment 
component. Calculating costs from either the government or the patient’s perspective 
alone would not make sense.  

Why not? If costs would be calculated from the government’s perspective only, 
interventions with limited reimbursement (i.e. with a limited impact on the health care 
budget) will generally be more cost-effective than fully reimbursed interventions. The 
lower the reimbursement is, the lower the ICER will be. As a consequence, if costs are 
calculated from the government’s perspective only, interventions with a low 
reimbursement rate will lead in the ICER league table. However, basing reimbursement 
decisions on such a league table has ethical consequences, as interventions that would 
require a higher reimbursement, e.g. because they would otherwise have a huge impact 
on patient’s income, would not be reimbursed according to the ICER threshold value 
approach. Hence, taking the government’s perspective only for the calculation of costs 
in the ICER is not useful for resource allocation decisions in a system with patient co-
payments. 

However, taking the broader perspective of both patient and government as health care 
payers is also problematic for the application of the ICER threshold value approach for 
maximising health benefits from a given fixed budget. When the health care payers’ 
perspective is taken, the threshold value shows how the health care payers’ collective 
budget should be allocated to obtain maximal health. Who pays, the patient or the 
government, is considered irrelevant for the approach. In other words, the approach 
does not determine the optimal level of reimbursement. This means that the ICER 
threshold value approach gives no indication about how to allocate the government’s 
health care budget in order to obtain maximal health benefits. From a distributive 
justice point of view, however, the level of reimbursement might not be irrelevant. 
Suppose two interventions cost the same from the health care payers’ perspective but 
the new intervention, that society wants to see reimbursed at 100% for whatever 
reason, replaces another intervention that is currently reimbursed at 10%. Then either 
the reimbursement of the new intervention requires disinvestment in more other 
interventions or the budget has to be adapted, or the decision to reimburse the new 
intervention at 100% should be revised. But again, we either move away from the ‘fixed 
budget’ condition or we take decisions with specific ethical consequences. 

In conclusion, in a system with patient co-payments, the health care budget is not as 
fixed as in a NHS system. This reasoning can be expanded to all economic evaluations 
performed from a societal perspective. From a societal point of view, it is hard to see 
what the fixed health care budget would be.47 The rationale for taking a societal 
perspective in economic evaluation is that one should strive for an efficient allocation of 
resources across all sectors, not only within the health sector. Allocation of the budget 
between sectors is one element of efficient resource use within a society. The ICER 
threshold value does not, however, help to define the appropriate budget for the health 
sector.  

Thus, the first condition for the ICER threshold value approach is not met in a social 
security based system or in a system where ICERs are calculated from a societal 
perspective. 
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2.7.2 Complete information on costs and effects of all health interventions 

The determination of the ICER threshold value requires, among others, full information 
on the costs and consequences of all health programmes. However, no single health 
care system, whether NHS, social security or private insurance based, has full 
information. As a consequence, the real ICER of the marginal intervention covered by 
the budget is unknown.4, 61, 64, 65 The health care policy maker may hence be continuously 
searching for an ICER threshold value rather than setting one.61  

There are two ways for dealing with this problem of incomplete information. The first is 
to make a rough estimate of the value of the threshold.47 However, because very little 
empirical evidence exists on the value of the ICER threshold, this approach is not 
evidence-based and will potentially -if the estimate is wrong- not lead to maximal health 
from a given budget. If the estimated ICER threshold is higher than the ‘real’ threshold 
value in its theoretical sense, i.e. higher than the ICER of the least cost-effective 
programme still funded, too many technologies will get a positive recommendation.48 To 
fund these technologies, funds could have been diverted from other healthcare services 
which provided better value for money.66 As a result, maximal health gains are not 
reached for the given budget. When the threshold value is underestimated, some 
interventions (i.e. those with an ICER between the threshold value that is too low and 
the real threshold value) that offer value for money are denied to society. The health 
budget is under-utilised and less health is gained from the available budget than could 
have been gained. 

A second way for dealing with incomplete information is to define the threshold as the 
ICER of the intervention that is most likely to be displaced by the new one.48 In practice 
this would mean that the decision maker should first consider where the resources for 
funding the new intervention should come from; i.e. the disinvestments that will have to 
be made to finance the new intervention. Ideally, this should be the intervention with 
the highest ICER. The intervention with the highest ICER is, economically, the least 
efficient and therefore the first candidate for disinvestment. If this intervention cannot 
be identified, the ICER of the intervention in which the disinvestment can be done 
should be used as the ICER threshold value against which the ICER of the new 
intervention is compared. Only if the ICER of the new intervention is lower than the 
ICER of the intervention that is being replaced, funding the intervention increases 
efficiency in health care. If, in practice, the ICER of the intervention that will be replaced 
is at that time unknown, it should be calculated. Otherwise the decision might be wrong 
from an efficiency point of view.  

To illustrate this with an example, suppose a new intervention emerges for the 
treatment of Alzheimer disease and suppose that for the implementation of this 
intervention resources will be taken away from a treatment for chronic low back pain. 
The ICER threshold value against which the ICER of the Alzheimer intervention should 
be compared is then the ICER of the chronic low back pain treatment. This approach is 
useful only if the decision maker takes the a priori position that financing of the 
Alzheimer disease treatment should come from disinvestments in the chronic low back 
pain intervention. If afterwards another decision with respect to disinvestment is taken, 
the threshold was wrong and the investment decision should be re-considered in the 
light of the ICER of the intervention that will actually be displaced. In a real-life decision 
making context, however, this exercise would rarely be made. Decisions about the 
reimbursement of health interventions are mainly made on a case by case basis.67  
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2.7.3 Perfect divisibility and constant returns to scale 

The condition of perfect divisibility and constant returns to scale is highly theoretical 
and never fulfilled in real life.46, 47, 68  

Perfect divisibility means that health care programmes can be ‘bought’ or downgraded 
to whatever extent. This might not be the case, however, especially when a health 
programme requires high investment costs (e.g. an additional MRI or PET scanner, the 
building of additional premises).69 For example, to provide a diagnostic work-up 
involving PET to one patient, the full investment of a PET scanner has to be made. The 
cost per patient decreases as more patients are included in the diagnostic work-up 
programme and there will be an optimal occupation rate for the PET scanner that will 
minimise the cost per patient and hence the ICER. The programme involving PET is 
therefore not perfectly divisible without changing the ICER of the programme. While 
the ICER threshold approach assumes that all activities that are worth doing can be 
done in each and every volume, it is unlikely that this is the case in real life for all 
interventions. m 47 The example given might be an extreme case, but nevertheless 
illustrates the issue. Many health interventions do not require huge investments, for 
example drug treatments. The critique with respect to the absence of perfect divisibility 
of scale is not relevant for these interventions. However, even in these cases it is 
unlikely that the implementation of only part of a health programme will not affect the 
ICER of that programme. This relates to the second assumption of constant returns to 
scale. 

Constant returns to scale means that the costs and health benefits of a health 
programme are reduced (increased) proportionally to the reduction (increment) of the 
extent of the programme.47 Consequently, the ICER is assumed to remain constant 
when a health programme is reduced or increased. This assumption does not hold in 
cases where the fixed costs of a programme are high or where the incremental 
effectiveness does not change proportionally with the number of patients treated. The 
higher the fixed costs, the less proportional the decrease in total cost with a decrease 
in the number of patients treated and hence the higher the ICER becomes (if 
effectiveness is not affected, see earlier example of the PET scan). A reduction in the 
number of patients treated might not proportionally decrease the effectiveness of the 
programme. For example, a school vaccination programme for HPV will be more 
effective in reducing the incidence of HPV than opportunistic vaccination because the 
effect of the vaccination exceeds the direct effect on the individual.71 As a consequence, 
the ICER of vaccination will decrease if more children are vaccinated because the 
effectiveness increases more than proportionally with the costs if the number of 
vaccinated children increases.  

Moreover, the ICERs may differ between sub-groups of patients.46 While the overall 
ICER of a health programme may be unfavourable according to the threshold approach, 
it might well be the case that the ICER of the same programme is below the threshold 
value for a specific sub-group of patients, e.g. because the programme is more effective 
for specified sub-populations. In that case, it would be efficient to allocate resources to 
this specific sub-group but it would not be efficient to implement the entire health 
programme. Inability to make this distinction may lead to inefficient resource allocation.n  

                                                      
m  Mathematical solutions have been developed to address the problem of assumed constant returns to 

scale and divisibility.70 The practical applicability of the techniques is yet limited because of the high data 
requirements. The data needed are often not available. 

n  Commercial companies may try to close an ‘all or nothing’ deal to cover the entire population although 
the intervention is only cost-effective for a specific sub-group.72 The requested price is a weighted 
average of the prices that would render the intervention cost-effective in the different sub-groups. In the 
sub-group where the intervention is most effective, the price can be relatively high if the intervention is 
to remain under the threshold value. In sub-groups where the intervention is less effective, the price will 
have to be lower to remain under the threshold value. At the ‘average’ price, the intervention will be 
cost-effective (below the threshold value) for some sub-groups but not for others. ‘All or nothing’ deals 
hence lead to sub-optimal resource allocation, as in principle the intervention should only be reimbursed 
for the sub-group in which the intervention is cost-effective at that price. Claxton et al. (2007) therefore 
argue that such deals should be rejected. They argue that the price should not be higher than the price 
that renders the intervention cost-effective in the sub-group with the highest ICER that is still considered 
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2.7.4 Health programmes are independent from one another 

The assumption that health programmes are independent from one another does not 
hold in real life. In economic evaluation, a health intervention is never looked at in 
isolation. For example, the costs associated with the implantation of a device (e.g. a 
coronary stent) exceeds the pure cost of the device, as patients will have to go to 
hospital, undergo diagnostic procedures before the decision to implant the device is 
taken, may have to follow an additional medication treatment after the intervention etc. 
Hence, the ICER of the device cannot be reduced to the pure costs and effects of the 
device but also depends on the costs and effects of the diagnostic procedures, the drug 
treatment etc.  

For the application of the ICER threshold value approach this might be problematic. 
Suppose in the previous example that the drug treatment (not preceded by the device 
implant) is not reimbursed because its ICER is higher than the ICER threshold value. If 
the ICER of the intervention with the device, but including the drug treatment, is lower 
than the ICER threshold value, what should the decision be? According to the ICER 
threshold value approach, the device should be reimbursed. The intervention with the 
device is only cost-effective, however, because it is followed by the drug treatment. 
Therefore, the reimbursement of the device cannot be decided without reconsideration 
of the reimbursement of the drug treatment.  

This conclusion has implications for health care systems characterised by separate 
budgets for different sub-sectors in the health care sector, e.g. for pharmaceuticals, for 
devices and implants, for physician fees, etc. This is the case in many countries, including 
Belgium. When pursuing efficient resource allocation in the health care sector it is 
impossible to stay within the rationale of separate budgets. As demonstrated before, 
due to dependencies between interventions that are paid for out of different health care 
sub-budgets, it does not make sense to look at the interventions separately and 
consider only the impact on one particular sub-budget. Economic evaluation from the 
perspective of one of the sub-budgets only would not give an accurate idea of the real 
impact of the interventions on the health care costs and effects and would hence not be 
useful for the evaluation of allocative efficiency in health care. 

2.7.5 Health maximisation as the sole goal of health policy makers 

The ‘economic efficiency in production’-argument for the use of ICER threshold values, 
or health maximisation (in terms of QALYs or LYG) as the primary aim of health care 
decision making, might not adequately reflect the reasons for decisions about resource 
allocation in health care in real life. This applies to both NHS and social security-based 
health care systems. There is a large body of literature on distributional concerns in 
resource allocation based on CEA. They essentially provide an argument for an extra-
welfarist approach, where resource allocation decisions take the relative societal value 
of health gains for different population groups into account.9-11, 20, 44, 57, 65, 74-92 Much of the 
discussion is related to the health outcome measures used in economic evaluation. 
QALYs, for instance, as other outcome measures, typically ignore societal preferences 
for distributional aspects, such as preferences related to the number of people receiving 
treatment (more patients receiving QALYs versus fewer patients) and preferences 
related to the personal characteristics of the individuals receiving treatment (level of 
severity of the condition).44, 76  

In a NHS system where the budget is mainly fixed, health maximisation will of course 
not be pursued at whatever cost in terms of equity. Society has preferences with 
respect to the allocation of health gains, that have to be taken into account in the health 
care decision making process.44  

                                                                                                                                              
acceptable.72 Other authors have argued that appropriation of the social surplus of an innovation to 
producers is central to the dynamic efficiency in health care (i.e. to ensure continuing efficient R&D 
investments) and is therefore justified.73 
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The same applies to a social security system, be it that the ICER threshold value 
approach would in this system not only impact on health inequality but also on income 
inequality. It is generally acknowledged that decision makers take other aspects into 
account besides the ICER of an intervention, to decide whether or not the intervention 
is worth its cost. Because these factors differ across interventions, a single threshold 
value for the ICER below which an intervention is considered value for money, is not 
consistent with how society chooses to make decisions (see also chapter 3).  

If it would be possible, however, to include these additional considerations in the ICER, 
e.g. by weighting the QALYs of populations the society wants to protect more heavily, 
the ICER threshold value approach might still be applicable.75 The ICER threshold value 
would in this case be defined in terms of a cost-per-weighted QALY. The objective is no 
longer ‘health outcome maximisation’ but ‘weighted health outcome maximisation’. This 
weighted QALY approach has three potential drawbacks. First, a prerequisite for this 
approach is transparency of the composition of the weights for QALYs: which criteria 
are determinant, what value is assigned to each determinant and how are these values 
combined to obtain a unique weight? Obviously, this is not an easy requirement.  

A second potential problem of including additional decision criteria in the cost-
effectiveness ratio is the selection of the appropriate cost-effective comparator. If 
decisions are not purely inspired by a pursuit of maximal health, it might happen that 
interventions that are not cost-effective according to the theoretical ICER threshold 
value approach (without QALY weighting) are nevertheless reimbursed. For example, 
suppose that, despite a high ICER, a specific intervention is reimbursed because there is 
no alternative treatment for treating a specific serious disease and patients would 
otherwise be left untreated. Suppose that the conventional ICER of this programme is 
higher than the ICER threshold value that would imply maximal health outcomes but 
that the outcomes have been given a higher weight in order to stay below the ICER 
threshold value. If after the decision is taken a new intervention for this patient 
population is developed, it might have a low ICER when the existing treatment is used 
as the comparator in the CEA. Its ICER might be below the ICER threshold value and 
hence it might be concluded that it is cost-effective. However, the existing reimbursed 
treatment might not be the relevant comparator, as the reason for initial 
reimbursement (i.e. non-existence of an alternative treatment for the patients) no 
longer holds. Previous decision might have to be revised in the light of new 
developments. This leads to the conclusion that including additional considerations in 
the ICER and including such ‘weighted’ ICER subsequently in a league table might 
complicate their interpretation and their practical usability. Moreover, the risk for 
misuse or errors in the choice of the appropriate comparator increases. 

A third weakness of the weighted QALY approach, if used in combination with a 
threshold value, is the remaining requirements of perfect divisibility of health 
programmes and constant returns to scale, two requirements that may not hold in real 
life (see 2.7.3).  

A few attempts have been made to derive an ICER threshold value from past health 
policy decisions.65, 93-95 The exercises showed that indeed there is no single threshold 
value above which the decision is always negative and below which it is always positive. 
Rather, a range of acceptable ICERs has been identified. This can mean different things: 
(1) the decision maker does not know the true ICER threshold value that would 
maximise health benefits from a given budget;61, 64, 96 (2) other considerations than health 
maximisation determine the acceptability of an intervention with an ICER that is, strictly 
speaking, above the ICER threshold value65, 67, (3) different methods are used to obtain 
the ICER estimates as a consequence of which they are not always comparable, (4) the 
level of uncertainty around the ICER estimates determines their acceptability and (5) 
decision makers do not ‘trust’ all ICER estimates to the same extent. The different 
reasons probably all apply to some extent.85 An empirically identified range of ICER 
threshold values should therefore be interpreted as the range of societal willingness to 
pay for an additional QALY or LYG at that time, in that specific budgetary and societal 
context and for those specific interventions rather than as an ICER threshold value in 
the purely theoretical meaning of an absolute criterion for health maximisation.65, 96  
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2.7.6 Additional caveats 

There is a serious risk of bias towards the ICER threshold value, if one is defined.97 
Once a threshold value is set, there is the danger that ICERs of new technologies will 
converge towards this threshold value by inducing commercial companies to adapt their 
prices in order to ‘satisfy’ the cost-effectiveness criterion (ICER<threshold value) or to 
manipulate economic models (e.g. by changing modelling assumptions) to obtain an 
‘acceptable’ result. In this case, however, no net health benefit will be created if another 
intervention with an ICER equal to the threshold value is being replaced to fund this 
alternative. The health benefits resulting from the new technology would offset the 
health displaced elsewhere.72 

A second risk of applying an ICER threshold value for health care decision making is that 
an ICER below a certain threshold value becomes a legitimization in itself, while the 
decision maker may wish, for legitimate reasons, to deviate from the decision rule based 
on health maximisation arguments only.98 

Key points 

• The theoretical requirements for identifying and using a single fixed ICER 
threshold value are unrealistic: 

 The ICER threshold value cannot be identified due to a lack of 
information of the ICERs of all interventions. Fixed budget 
situations are incompatible with a fixed ICER threshold value 
over time. In social security systems, with a mix of public and 
private financing, a fixed ICER threshold value could no longer 
be the ICER of the last intervention still financed from a fixed 
budget, as the budget is flexible.  

 The ICER threshold value, as defined by the neoclassical welfarist theory 
cannot be used in practice because equity concerns always arise 
in resource allocation decisions, health programmes may not 
show constant returns to scale and health programmes may 
not be perfectly divisible. 

• A fixed budget context requires a flexible ICER threshold value. A fixed 
ICER threshold value is only applicable in a context with flexible budgets.  

• In a mixed public-private system, where patients pay co-payments, 
applying the ICER threshold value approach would potentially lead to an 
undesirable income inequality. The ICER threshold value can suggest 
which interventions are worth implementing but does not suggest the 
optimal level of reimbursement (how much of the total cost is paid out of 
the governmental health care budget).  

• Using an ICER threshold value carries a risk. Once an explicit ICER 
threshold is defined, there is a risk of manipulation towards this ICER 
threshold value in economic evaluations. Moreover, the ICER threshold 
value risks becoming a legitimization in itself, while decision makers may 
sometimes wish to weigh other criteria than health maximisation more 
heavily in their decision.  

• Empirical ICER threshold values or a range of ICER threshold values 
observed from past decisions should always be interpreted in their 
budgetary, societal and political context.  
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2.8 ALTERNATIVES TO ICERS AND ICER THRESHOLD 
VALUES  

As discussed in the previous chapter, the ICER threshold value approach is based on a 
number of assumptions that are highly theoretical. Because few practical solutions exist 
to overcome these issues, the identification and application of an ICER threshold value 
in its neo-classical welfarist meaning appears to be impossible. 

Alternatives to the theoretical ICER threshold value have been suggested in literature. 
They differ in the extent to which they follow the logic of the CEA, ICERs and ICER 
threshold values.  

Three lines of thought can be identified:  

1. those who suggest an alternative definition for the ICER threshold value but 
stick to the principle that an ICER threshold value should guide health care 
policy decisions 

2. those who abandon the idea of an ICER threshold value but still use ICERs to 
support health care policy decisions 

3. those who abandon the idea of ICERs and CEA and suggest an alternative 
approach to bring economic considerations into the health-care decision 
making process. 

This chapter gives a brief overview of the alternatives to the ICER threshold value 
under a fixed budget constraint described in section 2.5. While the alternatives are 
presented here as stand-alone approaches, it should be appreciated that combinations 
of these approaches are possible and are being examined. But, because of the particular 
scope and educational purpose of this report we made a clear distinction between the 
approaches. The proposed alternatives are classified in Table 2 according to their level 
of acceptance of the ICER and a single ICER threshold value as a decision criterion. 

Table 2: Classification of alternatives to the use of an ICER threshold value 
in its theoretical meaning according to their level of acceptance of ICERs 
and a single ICER threshold value as a decision criterion in health care policy 
decisions. 
Alternative Acceptance 

of ICER 
Acceptance of a 
single ICER threshold 
value 

Paragraph References 

ICER threshold value 
as societal willingness 
to pay 

YES Single or multiple ICER 
threshold values possible 

2.8.1 12, 56, 83 

Comparison with past 
decisions 

YES YES 2.8.2 65, 93, 94 

ICER as one element 
weighed against other 
elements in the 
decision making 
process 

YES Possible but not 
nece©ssary 

2.8.3 8, 65, 67  

Average GDP per 
capita as a threshold 
value for average 
cost-effectiveness 

CER, not 
ICER 

YES 2.8.4 99 

Opportunity cost 
approach 

NO NO 2.8.5 63, 98 

Cost-consequences 
analysis 

NO NO 2.8.6 77 
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2.8.1 The ICER threshold value as a reflection of societal willingness to pay  

The concept of an ICER threshold value as described in 2.5 is used to guide decision 
makers towards a health-maximising health care resource allocation given a fixed health 
care budget. 

If not defined as the least cost-effective intervention still financed from a fixed health 
care budget, the ICER threshold value could be defined as the maximum societal 
willingness to pay (WTP) for an additional QALY (or LYG).12, 56, 83 The societal WTP for 
an additional QALY (or LYG) is determined by the relative value of an extra QALY (or 
LYG) compared to the value of the benefits generated in other sectors.o100  

The more benefits from other sectors that the society is willing to give up for additional 
health, the higher the implied societal WTP for a QALY (or LYG) is.  

The societal WTP approach avoids the need for full information on the costs and health 
outcomes of all interventions, and would allow the evaluation one by one of every new 
intervention considered for funding. However, defining the ICER threshold value like 
this has a number of implications and weaknesses, depending on how it would be used. 
Two possibilities are considered: 

• either a generic ICER threshold value (WTP for a QALY) is applied to all 
new health programmes considered for funding, 12 or  

• the societal WTP for a QALY is reconsidered for each new intervention 
considered for funding or for groups of interventions/conditions that are 
comparable in terms of their characteristics that determine societal 
WTP.101 

Using the societal WTP for a QALY as the ICER threshold value is incompatible with a 
fixed budget system. As argued in 2.7.1, fixed ICER threshold value requires a flexible 
budget.p The measurement of the societal WTP for a (generic) QALY (or LYG) poses a 
number of methodological problems and it is doubtful that a generic societal WTP value 
applicable to all kinds of health programmes exists. Indeed, empirical studies suggest 
that the ICER threshold values often proposed in literature are lower than the actual 
WTP for a QALY,56 while others find the opposite result.83q The societal WTP for a 
QALY (or LYG) is always context-dependent. It is hard to imagine the value of a life 
year, making abstraction of the person and his characteristics (current health status, age, 
etc). In addition, appropriate measurement of WTP requires that respondents have to 
make trade-offs and are aware that the value they place on a QALY (or LYG) has 
implications for the consumption of other goods and services (i.e. opportunity costs). If 
not, unrealistic and impractical values may be measured.  

An increasing amount of literature in health economics focuses on the incorporation of 
equity considerations in the ICER to overcome the problem of the previously described 
approach that it does not take societal preferences with respect to the distribution of 
health gains into acocount.75, 81, 89, 90 This has been addressed previously in section 2.7.5.r  

                                                      
o  The maximum societal willingness to pay for an additional QALY (or LYG) is the amount of “wealth”, in 

terms of benefits from other sectors, society is willing to give up to obtain an additional QALY (or LYG). 
The health care budget is optimal from a societal point of view if the ICER of the least cost-effective 
intervention still financed from the health care budget is equal to the societal WTP for a QALY gained 
(or LYG). As long as society is willing to give up benefits from other sectors to obtain additional benefits 
in the health care sector (i.e. the value of the benefits foregone in other sectors is lower than the value of 
the benefits obtained in the health care sector), the budget should expand.  

p De facto this means that the maximum WTP for health gains will determine the health care budget. The 
health care budget thus obtained is the optimal budget from a societal point of view because society 
would not be willing to trade health for other benefits in other sectors. Note that for an optimal budget 
from a societal point of view, the societal WTP approach gives the same results as the ICER threshold 
value approach if all other conditions are fulfilled.  

q  Note that the results of WTP studies depend heavily on the methods used to measure WTP. Different 
methods yield different results. As there is no gold-standard, it is difficult to assess the validity of the 
results.  

r  This is an extra-welfarist approach. 
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A way to achieve the incorporation of equity considerations in the ICER metric is by 
weighting QALYs (or LYG). The weights assigned to the QALYs (or LYG) of specific 
population groups should reflect societal preferences for the allocation of QALYs to 
these groups. Hence, QALYs gained by patients the society wishes to favour are valued 
higher than QALYs gained by patients society does not want to favour. If adequate 
weights could be defined, reflecting all societal equity concerns (both in terms of health 
and income distribution in case of a mixed public-private system, see 2.7.5), the ICER 
threshold value could be defined as the societal WTP for a weighted QALY and the 
threshold value approach could again be applied, be it with the necessary caveats as 
presented in 2.7.5. Its advantage would be increased transparency of the decision 
making process if the determination of the weights could be transparent. The major 
problem is identifying all relevant parameters from a societal point of view and 
measuring the weights. Different empirical studies have demonstrated that people 
indeed do find equity concerns important for resource allocation decisions.76, 87, 92  

Actual weighting of QALYs (or LYG) has, however, not yet been implemented in 
routine CEA. It can moreover be argued that, even if it would be feasible to adequately 
capture and quantify equity (and other) concerns, certain dynamics in the decision 
making process will remain implicit and variable across health interventions, such as for 
instance the influence of stakeholders.  

Rather than trying to define one generic ICER threshold value representing the WTP of 
a (weighted) QALY (or LYG) in general, the maximum WTP for a QALY (or LYG) 
could be made dependent on specific characteristics of the intervention or the 
population (e.g. severity of disease, availability of an alternative treatment). For instance, 
WTP might be higher for interventions that reduce mortality risk than for interventions 
that improve quality of life, as already shown in empirical studies.101 In its most extreme 
form, societal WTP could be re-assessed on a case-by-case basis for every individual 
intervention considered for funding. This approach requires a more flexible budget, as 
the budget will have to be adapted to the societal WTP for the health outcomes 
generated by each new intervention that is considered worthwhile. Therefore, it is 
more difficult to apply this approach in an NHS based system. The advantage of re-
defining a WTP for each intervention is that it allows taking all objectives of health care 
policy into account. Moreover, it does not require the additional theoretical 
assumptions of the ICER threshold value approach that have proven to be problematic 
in real life. The price of this increased flexibility is a potential reduction in transparency. 
The more room there is left for deviation from some kind of ‘rule of thumb’, the less 
transparent decisions become.  

2.8.2 Comparison with past decisions 

One suggested way to identify the societal WTP for a QALY is to look at the ICERs of 
interventions for which a decision has already been made in the past. This leads to a 
kind of restricted league table that could be used to determine the relative position of 
interventions towards previously accepted or rejected interventions. However, as 
decisions are rarely made on the basis of cost-effectiveness considerations alone,98 
ICERs of interventions for which a positive or negative decision has been made in the 
past should always be considered along with all their arguments for the positive or 
negative recommendation if they are used for comparative purposes in current decision 
making processes. This evaluation might lead to the conclusion that the decision made 
at that moment was actually not the optimal decision and would maybe not have been 
made currently. This complicates even further the feasibility of comparison with past 
decisions. Moreover, comparison with ICERs calculated in the past is only warranted if 
the ICERs are obtained in the same way, i.e. using the same methodology, and under the 
same conditions, i.e. costs, existing technologies, experience etc. Conditions change, 
however, as a consequence of which this requirement is rarely fulfilled. 
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2.8.3 Weighing the ICER against other decision criteria in the decision making 
process 

Policy decisions about health care technologies are not taken without consideration of 
elements and aspects beyond cost-effectiveness. There are different ways to deal with 
this:  

1. either the additional elements are made explicit, measured or objectified and 
explicitly weighed in the decision making process,8, 57, 65, 102-105 or  

2. the additional elements are taken implicitly into account in the decision making 
process.67  

The first approach assumes that all elements can be measured or objectified. The 
subsequent weighing of the elements in the decision making process can be done in 
different degrees of explicitness. One extreme is to remain implicit about the actual 
weight of each of the additional elements and let the result depend on the discussions 
between policy makers about the different elements and their relative importance.105 
Another extreme is to determine the weights a priori,103, 104 reducing the need for 
discussion between health policy makers and/or stakeholders.  

Whatever the approach chosen for weighing the additional elements, the main objective 
is to increase transparency in the elements that are considered in the decision making 
process and at least make them explicit.s  

One of the elements could be the ICER and its relation to a predefined ICER threshold 
value. This is one way to consider the economic value of an intervention in the decision 
making process. Other possibilities exist, however. For example, economic 
considerations can also be introduced in this approach by looking at the economic 
elements (cost, budget impact, general health outcome) in a disaggregated form,77 and 
weighing these separate elements explicitly in the decision making process. We 
elaborate on this in section 2.8.6. In summary, being explicit about the decision criteria 
offers added value and does not depend on whether one accepts the idea of an ICER 
threshold value or ICERs as such. 

In the case where the additional elements are taken implicitly into account in the 
decision making process, it is unlikely that a single threshold value can be identified that 
fits all policy decisions about all health technologies.64 This ultimately boils down to the 
less transparent situation described earlier where the societal WTP for a QALY differs 
for every single intervention.  

With the ICER being one of the many considerations in health care policy making, the 
probability of rejecting an intervention increases as its ICER increases. If cost-
effectiveness considerations are taken into account in the decision making process, the 
general idea is that interventions with a relatively low ICER would be accepted more 
easily than interventions with a relatively high ICER. How much ‘more easily’ depends 
on the other considerations, characteristics and societal concerns taken into account 
when taking the decision.67  

The level of uncertainty around the ICER may also be an important determinant in the 
decision to reimburse an intervention. For instance, procedures with little evidence on 
effectiveness will typically be characterised by large credibility intervals around the 
ICER. It seems logical that, given the uncertainty about the effectiveness of a procedure, 
policy makers will be more reluctant to reimburse the procedure. In such a case, the 
risk of taking a ‘premature’ decision might have to be assessed.  

                                                      
s  In this context it is worth noting that NICE makes a distinction between “assessment” and “appraisal”. 

Assessment refers to the scientific review of the evidence about how well a group of similar treatments 
work, and whether they offer value for money. The assessment report forms the basis for the appraisal. 
Appraisal refers to the formal assessment of the quality of research evidence and its relevance to the 
clinical question or guideline under consideration, according to predetermined criteria. The Appraisal 
Committee develops NICE’s guidance about using drugs or treatments in the NHS (see 
http://www.nice.org.uk/website/glossary) 
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For example, is the decision to wait for more evidence socially acceptable or would this 
decision be harmful. 

A ‘cost-effectiveness probability of rejection’ curve reflects the likelihood of an 
intervention being rejected depending on the value of its ICER (Figure 5).67 This is a 
theoretical curve as the probability of rejection may be different for different types of 
interventions. Moreover, as it is impossible to quantify the precise impact of all other 
policy considerations and policy considerations will differ across interventions, it will in 
practice be impossible to calculate the probability of rejection. 

Figure 5: The relation between the ICER and probability of rejection 
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2.8.4 The average GDP per capita as a threshold value for the average cost-
effectiveness ratio 

According to Williams99 it makes sense to allow each citizen the average Gross 
Domestic Product (GDP) per capita, as a reflection of each citizen’s ‘fair share’ of a 
nation’s wealth. Therefore, the average per capita GDP might be used as a threshold 
value for the average cost-effectiveness ratio in the evaluation of an intervention’s cost-
effectiveness. The same reasoning was followed by the World Health Organisation’s 
Commission on Macroeconomics and Health, be it with ‘Disability Adjusted Life Years 
(DALYs) averted’ as the generic health outcome measure instead of QALYs or LYG.t 
The Commission specifies that averting one DALY for less than the average per capita 
income is very cost-effective, averting one DALY for less than three times the average 
per capita income is still cost-effective and averting one DALY for more than this 
amount is not cost-effective. The construct and meaning of DALYs is fundamentally 
different from that of QALYs. The similarity between the WHO criteria and the 
criterion suggested by Williams in 2004 is therefore highly misleading. 

Independent from this specific caveat, the suggested ICER threshold value of one time 
the average GDP per capita is problematic in different ways. First, the approach actually 
proposes a threshold value for the average cost-effectiveness ratio and not for the 
incremental cost-effectiveness ratio. It can, therefore, not be considered an appropriate 
threshold value for ICERs. Moreover, it is inappropriate to base decisions on average 
cost-effectiveness ratios because this would mean that the cost and health effects of the 
alternative treatment are both zero. Even in cases where there is no alternative 
treatment and the relative comparator is ‘doing nothing’, this will not be the case. 
Resource allocation based on average cost-effectiveness ratios will therefore not 
maximise health with the given budget. Second, the approach implicitly assumes society 
is willing to devote its entire GDP to health care.5  

                                                      
t  The number of DALYs of a disease reflects the number of healthy life-years lost in a population due to 

the disease. Four aspects of disease are taken into account in the DALY measure: the number of patients 
suffering from the disease, the severity of the disease, mortality and the age at death. 
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The entire GDP might not even be enough if citizens require combinations of 
treatments whose total average cost-per-QALY exceeds the average GDP per capita. 
Therefore, this approach is not feasible and conflicts with the efficiency evaluation 
objective of economic evaluation.  

2.8.5 The opportunity costs approach 

Gafni and Birch have argued that CEA and ICERs may not be very useful in real life 
decision making contexts, even for maximizing health from a given budget, simply 
because the basic conditions for using ICERs for this purpose are not and can never be 
fulfilled.50, 68 Either ICERs would be interpreted as in the theoretical ICER threshold 
value approach, which is inappropriate given that the baseline conditions are not fulfilled 
(see 2.7). Or, alternatively, the ICER threshold value would be defined as a value for the 
societal WTP per QALY (or LYG), in which case the threshold approach would 
inevitably lead to budget expansions.98 There is evidence from Ontario (Canada), 
England and Australia that the adoption of the ICER threshold value approach has 
indeed been associated with substantial unplanned increases in healthcare expenditures 
without any evidence of any increase in total health benefit.62, 64 

The suggested alternative to the use of ICERs and CEA in a decision making context 
characterized by fixed budgets is to present the real opportunity costs of the 
implementation of the programme under consideration.63, 98 The opportunity costs of 
the programme are equal to the health benefits foregone in other programmes that 
have to be downgraded or abolished to finance the new one. It implies the notion of 
choice between desirable but mutually exclusive outcomes. If the benefits foregone 
from the cancelled programme are higher than the benefits generated by the new 
programme, the new programme should not be funded from the limited budget (unless 
there are other non health-economic arguments to fund it).  

As such, the additional resource requirements are identified and the implications of 
cancelling other interventions are made explicit.46 This increases the transparency of the 
decision making process.  

The implementation of this approach on a national level might be problematic for 
different reasons. It is difficult to know precisely which activities will be displaced to be 
able to implement a new intervention. As a result, only accepting new technologies if 
the source of the resources is made explicit could paralyse the system. Other decision 
problems might appear. For example, what happens if in a decentralised reimbursement 
decision system decision makers think to find the resources for two different 
interventions from disinvestment in the same third intervention? Furthermore, 
interventions with a large budget impact will probably be more problematic to 
implement than projects with a smaller budget impact, even if they may be more cost-
effective, since they will need to identify relatively more projects to sacrifice. 

On a local or institutional level, their may be more possibilities to use the opportunity 
cost approach. For example, hospitals that have to decide on buying a new device or 
implementing a new health care programme, might consider the savings they will have 
to realize elsewhere in their organization to free resources for the new investments. 

Despite the potential practical problems, the opportunity cost approach makes the 
important point that disinvestments are always needed in a system with a fixed budget. 
First candidates for disinvestment should be interventions that have become obsolete 
or are no longer considered worth their costs. In a mixed public-private financing 
system, the opportunity cost approach might become even more complex, because 
every decision to reduce public financing of an intervention (in order to contain costs 
from the perspective of the public payer) has a potential impact on both health and 
income inequalities.  
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2.8.6 Cost-consequences analysis 

Many authors have suggested that ICERs and CEA may have a limited meaning to health 
care policy makers.77, 106-112 Coast (2004)77 sees three reasons for this:  

1. health policy makers might not have the same objectives as presumed by 
economic evaluations 

2. the ICER might not provide sufficient information about the efficiency of an 
intervention from the health care policy makers’ point of view 

3. the presentation of and methods used in economic evaluations might not be 
meaningful to decision makers.  

The danger arising from this situation is that either economic evaluations become 
marginalised in the decision making process, or, more worrying, that economic 
evaluations are used without careful thought about what is behind them and 
consequently serve as a basis for decisions that do not reflect society’s objectives.  

An alternative to ICERs and ICER thresholds is to present the separate elements of 
economic evaluations that do make sense to decision makers in disaggregated form,77 
such as costs per patient, costs for the entire population, outcomes in terms of life 
years gained, impact on quality of life, disease severity etc.  

In health economics, this is called cost-consequences analysis.2, 4 These elements can 
then be weighed –implicitly or explicitly- by policy makers in the decision making 
process. The major advantage of this approach is that -in contrast to the ICER- the 
separate elements make sense to policy makers. The ICER, being a ratio, masks 
important aspects of an intervention. The absolute values of the numerator and 
denominator are lost when only looking at the value of the ICER, while these absolute 
values are important. For example, an intervention offering 0.001 additional QALY per 
patient for an additional cost of €80 has the same ICER as an intervention offering 10 
QALYs for an additional cost of €800 000 per patient. If for the latter intervention only 
3 patients are eligible and for the former 100 000, both interventions may nevertheless 
be perceived differently by policy makers. Moreover, it allows more than the other 
alternatives, to take uncertainty in the economic elements into account. The 
disadvantage of the approach is that, in the absence of an ICER, it is impossible to assess 
the efficiency of an intervention.  

While efficiency in resource allocation is clearly not the only concern of health care 
policy makers, it cannot be denied that it is a concern. Ignoring cost-effectiveness is as 
unethical as using cost-effectiveness as the sole criterion for resource allocation 
decisions.113, 114  
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Key points 

Alternatives to the theoretical ICER threshold value in a fixed budget setting 
have been suggested, differing in the extent to which they support the 
notion of an ICER threshold value as a guiding resource allocation rule: 

• Instead of defining the ICER threshold value as the ICER of the least cost-
effective intervention still financed, the ICER threshold value could be 
defined in terms of societal willingness to pay for a (weighted) QALY (or 
LYG). This requires a flexible health care budget. 

• A second suggested alternative is to derive the ICER threshold value 
from past reimbursement decisions. 

• A third suggested alternative is to consider the ICER as one element in 
the decision making process that has to be weighed against other 
elements. This weighing can be explicit or implicit. 

• A fourth suggested alternative is to define a threshold value for the 
average cost-effectiveness ratio as the average GDP per capita, reflecting 
the citizens’ ‘fair share’ of a nation’s wealth.  

• A fifth suggested alternative abandons the idea of an ICER to guide 
decisions and argues that the real opportunity costs of financing an 
intervention should be made explicit and compared to its benefits in 
terms of better health outcomes. 

• A last suggested alternative is to present all economic elements that are 
relevant for decision making in disaggregated form, in order to allow the 
decision maker to weigh the economic elements against other elements.  

• Each alternative has its practical weaknesses: either there is a lack of data 
to implement the approach, or there are unresolved measurement 
problems, or in practice they do not really increase the transparency of 
decisions. They all have in common that they look for ways for making 
economic considerations explicit in the health care decision making 
context.  
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3 THE ROLE OF ECONOMIC EVALUATIONS 
IN HEALTH CARE DECISION MAKING  

3.1 DECISION MAKING PROCESSES 

Major efforts are being devoted in many countries to develop tools and methods to 
create processes of “research-informed” decision making. Rational and informed 
decision making is implicitly put forward as part of the emerging evidence-based and 
health technology assessment movements. The use of ICERs and ICER threshold values 
is part of this development. However, a purely instrumentalist approach to decision 
making in health care is to be avoided. Decision making in health care is not to be 
reduced to well-informed and technical, rational assessment of problems upon which 
best solutions are formulated.115  

The study of decision making processes is not recent. Different models have been 
identified and discussed in the history of social sciences. Some of the basics of decision 
making theories will help to understand why decisions on health care technologies or 
interventions cannot be solely based on economic and clinical (technical-rational) 
considerations. 

• The Rational Decision Making model focuses on reasoned (rational and 
logical) decisions. It is based on an axiomatic approach that decisions are 
(or should be) the result of rational weighing of alternatives before 
selecting a choice. The rational model assumes, stated in a simplified 
manner, that it is possible to select one single and best solution to a 
problem. It is based on the assumption that the problem is well known 
and identified, that clear assessment rules are available to judge possible 
solutions and that solutions for a problem are chosen based on these 
assessment rules. It also presupposes that all possible options or 
approaches to solving the problem under study are identified and that (in 
political decisions) the costs and benefits of each option are assessed and 
compared and that the best intervention is selected. The underlying 
assumptions of this rational decision making have been criticised. It has 
been argued that not all knowledge is readily available to make clear 
assessments of a situation, be it on one solution or on possible 
alternatives; that cognitive capacities of decision makers are limited; that 
preferences are not always clear or that preferences do not remain stable 
over time.  

• The “bounded rationality model”, an adapted form of the rational model, 
tries to deal with these criticisms. This model assumes that a certain 
extent of rationality in decision making is possible, be it that different 
cognitive (e.g. capacity to deal with information) and circumstantial factors 
(availability and timeliness of information on the solutions and alternatives 
at the time of decision making) inhibit total rational assessments of a 
problem. The bounded rationality model assumes that “as rational as 
possible” decisions can be taken. Variants of the bounded rationality 
model refer to “procedural rationality” in which decisions are developed 
within the procedural constraints of the agencies or actors responsible 
for taking decisions. 

Moreover, people rarely adhere to logical models of choice. Other decision making 
theories, using a completely different perspective, have documented that decision 
making is primarily an interactive process rather than a rational and well thought-
through process of assessing a problem.  

• The “incrementalism” or “muddling through” decision making model 
argues that goals are set as politically feasible goals in which people strive 
for acceptable rather than theoretical best solutions.116-118 Other, more 
psychological decision making theories, have highlighted the importance of 
schemata in determining how people interpret new information based on 
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their pre-existing beliefs and cultural values. “Attribution theories” have 
argued that people use heuristics, rules to test their vision on a problem 
(schemata) and facilitate the processing of information. The decision 
making process produces decisions only marginally different from past 
practice as incremental decision making deals with selective issues as they 
arise. Problems or issues are dealt with ad hoc, using whatever analysis is 
close at hand, without any comprehensive review of all the associated 
issues. The incremental decision making model stresses that objectives 
are seldom explicitly specified, that remedial action (rather than rational 
analysis) is taken when it becomes essential, and more important 
decisions are dependent on the power struggles between interest groups. 

• Related models have documented that decision making processes are 
political in nature. Decisions can be explained from a “political rationality” 
point of view, in which actors take decisions as a result of power plays, 
bargaining, coalitions, public acceptance of decisions, etc. The political 
models recognize the process of reconciling the interests of different 
stakeholders within a variety of internal and external constraints, rather 
than a purely rational assessment of all ins and outs of a (health care) 
problem. 

We limited ourselves to a very rudimentary sketch of the complex field of decision 
making theories. This sketch allows arguing that decision making in daily practice is 
determined by a complexity of factors, and certainly not only a rational instrumental 
consideration and balancing of available alternatives. Decision making is in essence an 
interactive process in which different factors affect the outcome, the decision.  

What we do see in the current time frame of health care decision making, is that major 
efforts are being made to “rationalise” decision making as much as possible offering 
information collected and analysed using scientific methodological principles (evidence, 
economic evaluation,…) where possible. It is one of the necessary steps to make 
decision making processes more transparent. The development and use of scientific 
knowledge is however only one of the components of real-life decision making.  

Key points 

• Decision making is a far more complex process than an informed rational 
assessment of problems, weighing of alternatives and the formulation of 
best solutions. 

• Different decision making models learn that rationality -if any- is 
bounded, that decisions are developed incrementally and that decision 
making processes are political in nature. 

• Efforts are made to ‘rationalise’ health care decision making by offering 
information and knowledge gathered on a methodological sound basis, 
and to make decision making processes more transparent. 

3.2 INFORMED POLICY DECISION MAKING 

A particular field of study related to decision making evolves around supporting decision 
makers with the necessary (scientific) information. The use of scientific information in 
decision making processes is a very complex process. It has been argued that for policy 
makers, any form of information that supports a decision is often considered as relevant 
knowledge. Decisions are thus in most of the cases not taken on the basis of scientific 
or technical information only, but on a mix of information sources.119-121 

Issues on the use of research utilization have been discussed in literature on knowledge 
brokering and information dissemination between researchers and decision makers. We 
will not elaborate much, but quote insights from two systematic reviews.  

One systematic review discusses the facilitators of and barriers to the use of research 
evidence by policy makers.122  
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• The most commonly mentioned facilitators were: personal contact 
between researchers and policymakers; timeliness and relevance of the 
research; research that included a summary and clear recommendations; 
research that confirmed current policy or endorsed self-interest; 
community or client demand for the research; and research that included 
effectiveness data. 

• The most commonly mentioned barriers were: absence of personal 
contact between researchers and policy makers; lack of timeliness or 
relevance of research; mutual mistrust; power and budget struggles; poor-
quality research and political instability or high turnover of policymaking 
staff. 

The review also clarifies that "Use" of research can be viewed in three different ways: 1) 
direct use (research directly affects the decision); 2) selective use (research is selected 
to legitimate pre-determined positions); and 3) enlightening use (research helps to set 
new benchmarks for what is possible and deepens understanding). 

Lavis et al.123 distinguish four broad categories or models for developing evidence-based 
policy making. These models are presented as a typology, but can be applied either 
alone or in combination.  

• Enhancing push factors (Model A) - “Push” efforts are generally led by 
researchers, or communications staff of research institutes and aim to 
increase awareness of research evidence among policy makers and civil 
society. Such efforts are well suited to situations where the potential 
research users are unaware they should be considering a particular 
message or in some cases would prefer to continue to disregard evidence. 
HTA and evidence based research agencies operate most of the time 
within this model.  

• Enhancing pull factors (Model B) - User-pull and/or demand for research 
evidence are critical for research evidence uptake. It occurs when policy 
and decision makers identify an information gap and request evidence or 
commission research to fill this gap. These kinds of demands are often 
handled by policy advisory units within Ministries of Health and/or other 
policy making or technical support units (sometimes also applied research 
by universities or research institutes) 

• Supporting exchange efforts (Model C) - Exchange efforts occur when 
producers and users of research work in partnerships and establish links. 

• Supporting implementation of an integrated model (Model D) - integrated 
models combine elements of the three models described above. 

Key points 

• Decisions are in most of the cases not taken on the basis of scientific or 
technical information only, but on a mix of information sources.  

• Several barriers and facilitators have been identified for developing 
scientifically informed decision making. 

• Knowledge and research evidence can be used by decision makers in 
three different ways: direct, selective and enlightening. 

• Knowledge brokering is an important topic to be further explored in 
order to support decision makers. 

• The process of ‘knowledge brokering’ for policy makers can be 
summarized in four models: an information push model, an information 
pull model, an exchange model and an integrated model. 
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3.3 EMPIRICAL EVIDENCE ON THE USE OF ECONOMIC 
EVALUATIONS IN HEALTH CARE DECISION MAKING  

“…, the results of rigorous clinical trials and sensitive modelling techniques tell us little about 
how data on clinical and cost effectiveness are interpreted at the level of national policy 
formulation”.124  

It has been repeatedly argued in this report that health care decision making is assumed, 
in an ideal situation, to be focussing on an optimal allocation of available resources with 
the purpose of maximising health. Decision makers are expected to focus on 
interventions that provide the most health gains for a given expenditure of resources.114 
Moreover, a systematic approach is expected to increase transparency and consistency 
in the decisions taken.125 

A particular branch of empirical research has been studying the impact of economic 
evaluation studies on the policy making processes. The successful application of cost-
effectiveness principles has been documented as being a problem in different health care 
systems.114, 126-128 Several barriers to the use of the results of economic evaluations have 
been observed.129 The barriers have been summarized as issues of accessibility of 
research evidence and (scientific, structural/institutional and ethical/political) acceptability 
of research evidence.17 

A systematic review on the use of economic evaluations in the UK revealed that a 
number of features of the decision making process hamper the use of cost-effectiveness 
analysis, such as capacity to understand economic analysis, attitudes to economic 
evaluations including concerns on the basis of analysis and its use, the scope of the 
research questions and the scope of the policy question.130 A survey in nine European 
countries documents that decision makers use different sources of economic 
information, but that many decision makers also believe that a lot of the information 
obtained can be biased through sponsorship.112 Despite the widespread use of modelling 
and cost-effectiveness ratios for health care decision support, there are concerns with 
regard to the quality of the models:131 concerns exist about the transparency and 
validity of the models, the lack of high level clinical data, possible bias when 
observational data are used and difficulties with extrapolation.  

In order to deal with these perceptions and increase the legitimacy of research findings 
major efforts are being devoted to the development of guidelines on how to perform 
economic evaluation. Moreover, decision makers do not fully understand health 
economics outcomes statements such as in particular incremental cost-effectiveness 
ratios, willingness to pay, QALYs etc.77 or consider them to be irrelevant.132  

Decision makers are convinced that although economic evaluations can be useful in 
principle, in practice their usefulness is considered limited as the studies do not always 
apply to the particular decision making context.133-136 Economic evaluations seldom take 
contextual factors into consideration137 although health care systems and health 
insurance regimes differ, and particular cultural, social, economic and political conditions 
are important background variables to understand decision making procedures. A 
recent comparison of drug reimbursement decisions between the UK, Australia and 
New Zealand concluded that different factors might drive reimbursement decisions in 
different countries.138 Drugs that have the potential to save lives (e.g. leukaemia) or 
alleviate particularly complex diseases (e.g. multiple sclerosis) were reimbursed in all 
three countries. For other drugs, severity of the disease becomes important in the 
elements considered during the decision making process. Perceptions of disease severity 
might differ between countries. Raftery (2008) suggests that “the perception of ‘dread’ 
diseases depends on social factors, such as patient lobbying and public perceptions. Decisions 
on which drugs to fund, in the final analysis, depend on their political and social 
acceptability”.138 

Timeliness of information is a particular issue. Cost-effectiveness analyses crucially 
depend on evidence of effectiveness and therefore always come later in the life cycle of 
a technology. Healthcare decisions, however, are frequently needed in the early stages 
of a technology’s life cycle.  
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As a consequence, decision makers are sometimes in a position of having to take 
decisions without having adequate cost-effectiveness data at their disposal.139 

Moreover, clinical effectiveness and cost-effectiveness are only two of many 
considerations in making policy choices. Valuing different types of outcomes is 
inherently value-laden, where economic evidence needs to be combined with 
stakeholder deliberation.114  

Key points 

• Barriers in the use of economic evaluation studies have been summarized 
as issues of accessibility of research evidence and acceptability of research 
evidence 

• The capacity to understand economic analysis, attitudes to economic 
evaluations (including concerns about the basis of the analyses and their 
use), the scope of the research questions and the scope of the policy 
question, hamper the use of cost-effectiveness analysis in decision making 

• Effectiveness and cost-effectiveness are only two of many considerations 
in making policy choices. Economic evidence needs to be combined with 
stakeholder deliberation. 

3.4 COST-EFFECTIVENESS ANALYSIS, ICER THRESHOLD 
VALUES AND DECISION MAKING 

Internationally there is an ongoing methodological debate on what could be the role of 
CEA and ICERs in health care decision making. International agencies such as the World 
Health Organization u  and the World Bank v  promote the use of CEA. Eichler and 
colleagues125 predict “CE thresholds will gradually become a reality, irrespective of whether 
local decision makers welcome them or remain critical, because it is meaningless to perform 
CE-studies in the absence of an acceptance threshold […] neither theory nor empiric evidence 
supports the expectation that CE thresholds will evolve as the sole decision criterion” (p525) 

Although some scholars are convinced about the pervasiveness of the use of ICERs, 
there still is fundamental methodological debate on the foundations for using an ICER 
threshold value in decision making. The methodological issues have been discussed 
extensively previously in this report. Some authors have documented that currently 
accepted thresholds are determined rather arbitrarily, and that further methodological 
debate is needed.47, 48, 140 A large number of factors might be expected to generate 
variation in the cost-effectiveness of healthcare interventions across locations.137 
Arguments have been developed that differential threshold values are needed for 
diverse disease and treatment characteristics (e.g. higher thresholds for life-saving 
treatments), age, gender and race factors, and arguments are being developed to 
develop equity adjustment procedures to cost-effectiveness thresholds.141  
The main message of the critiques is that in real world decision making some of the 
theoretical assumptions of ICER threshold values do not hold (see 2.7) and 
considerations of cost-effectiveness are insufficient to inform decision makers. 
Moreover there remains the issue of implicit and explicit threshold values. Many 
countries do not use explicit thresholds for coverage decisions (see also 3.5), while 
some countries use an implicit ICER threshold value, above which the decision would 
usually be negative (e.g. Australia, New Zealand and Canada).  

 

                                                      
u  The “Making Choices in Health: WHO Guide to Cost-Effectiveness Analysis” seeks to provide analysts 

with a method of assessing whether the current as well as proposed mix of interventions is efficient. It 
also seeks to maximize the generalizability of results across settings. 
http://www.who.int/choice/en/index.html 

v  The World development report 1993 “Investing in health” proposed a universal method to set health 
priorities for all countries based on the central idea that priority in allocating means and resources should 
go to problems that cause a large disease burden and with cost-effective interventions that are available. 
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The most extensive discussion on the use of ICER threshold values by government 
agencies can be found in the UK. In the UK, arguments have been developed why it is 
improper to apply a specific threshold.61 For a number of reasons, NICE formally rejects 
the use of an absolute ICER threshold value for judging the level of acceptability of a 
technology:67  

“Firstly, there is no clear empirical basis for deciding at what value a threshold should be set. 
Secondly, there may be circumstances, as discussed below, in which the Institute would want to 
ignore a threshold even if one could be defined. Thirdly, to set a threshold would imply, 
unreasonably, that efficiency (health maximisation) had an absolute priority over other 
objectives (particularly equity or fairness). Fourthly, many of the supply industries whose 
products are appraised by the Institute are monopolies or oligopolies with high R&D costs but 
low production costs. Consequently, there are natural tendencies towards monopoly pricing and 
a threshold would provide an incentive to set prices to achieve an ICER just below the threshold 
and discourage price competition”w. In the same discussion context, NICE adopted a formal 
standpoint on the use of scientific and social values x  “Social value judgements are equally 
necessary but are concerned with the societal values embodied, explicitly or implicitly, in the 
Institute’s advice. The need for judgements of this kind is independent of the scientific or 
empirical validity of the evidence, and is concerned with what should be considered to be 
appropriate for the NHS”  

Therefore, judgments about whether ICERs can be considered ‘reasonable’ are made by 
independent members of NICE's advisory committees (particularly the appraisal y 
committee) and the guideline development groups. Moreover, decision makers have to 
judge anyway whether an ICER represents good value by following a ‘rule of thumb’ 
rather than looking formally at opportunity cost (see for more details in 3.5.2). Decision 
makers have a very imperfect idea of the costs and benefits of current health care 
interventions which have not always been systematically documented. Therefore, it is 
not always clear whether existing interventions or alternatives should (continue to) be 
reimbursed.  

Based on an analysis of cost-effectiveness research in US public health policy, Grosse et 
al (2007, p. 382)114 conclude that “although CEA methods pose ethical challenges, excluding 
cost-effectiveness as a consideration is also ethically problematic. Ultimately cost is an issue of 
fairness as well as of efficiency. CEA findings should be used as inputs in a deliberative evidence 
based decision making process that considers the viewpoints and values of multiple 
stakeholders.”  

The use of ICER threshold values is paradoxical. On the one hand it appears to be an 
easy way to communicate about the complex issue of efficient use of public means. On 
the other hand the methodological problems associated with defining the value of the 
ICER threshold are an argument for decision makers to maintain the deliberation and 
negotiation process. 

Economic evaluation (CEA or ICERs) cannot provide a blue-print solution for decision 
making. At best, it supports the process of a more rationalised decision making process. 
Multiple criteria have to be discussed for setting priorities in the allocation of 
constrained resources. 

The observation that in priority setting multiple criteria play a role and that decisions 
are the result of complex processes has led to the exploration of multi-criteria decision 
analysis (MCDA) techniques. Baltussen and Niessen103, 142 argue that MCDA may be an 
important tool towards a more rational priority setting process in health care, 
promoting the use of quantitative rather than qualitative analysis.  

                                                      
w  http://www.gserve.nice.org.uk/niceMedia/Pdf/boardmeeting/brdmay04item6.pdf 
x  http://www.gserve.nice.org.uk/niceMedia/Pdf/boardmeeting/brdmay04item6.pdf 
y  NICE clearly distinguishes ‘assessment’ from ‘appraisal’. Assessment refers to the review of the evidence 

about how well a group of similar treatments work, and whether they offer value for money. The 
assessment report forms the basis for the appraisal. Appraisal refers to the formal assessment of the 
quality of research evidence and its relevance to the clinical question or guideline under consideration, 
according to predetermined criteria. The Appraisal Committee develops NICE’s guidance about using 
drugs or treatments in the NHS (see http://www.nice.org.uk/website/glossary/). 
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But they also pay attention to the role of advisory panels in the definition of the 
relevant criteria and their relative importance for priority setting, and in making 
recommendations for reallocating resources on the basis of MCDA results. 

Daniels (often in collaboration with Sabin) has made some ethical reflections on the 
decision making process within health care grounded in democratic and social justice 
theory. The basic principle in Daniels’ reflection143-148 is that a fair process is needed to 
establish legitimacy for critical resource allocation decisions. This process, labeled as 
“accountability for reasonableness”, is based on deliberative processes (or democracy) 
at different decision making levels. It puts forward four conditions for fair rationing that 
would enable to break open the black box of health care decision making:   

• Publicity: decisions and the rationales for decisions must be accessible. 
This principle implies that careful consideration should be given by 
decision makers to the arguments for the choices they make. Publicity 
would lead to transparency and coherence in the giving of reasons.  

• Relevance: The grounds for decisions must be ones that people, who seek 
to cooperate with others on terms that are mutually justifiable, can accept 
as relevant to meet citizens or patients needs fairly under resource 
constraints. This is particularly relevant when claims are made that 
treatments or technologies “cost too much” to be reimbursed, especially 
in situations where information is lacking to make these claims. In such 
cases it is of particular importance for the “legitimacy” of the democratic 
process to be explicit about the procedures to take decisions and develop 
arguments underlying the (moral) reasons to take decisions. Decision 
makers should be made “accountable for the reasonableness”. 

• Appeals: there must be mechanisms to challenge and resolve limit-setting 
decisions to revise and improve policies in the light of new evidence or 
argument. 

• Regulation: there must be some form of regulation to ensure that the 
previous conditions are met. These regulations could come through 
governmental regulation or through voluntary auto-regulation (but 
Daniels pleads for an accreditation of this latter governance model) 

Elaborating further on the notion of accountability for reasonableness, Gruskin and 
Daniels (2008) propose a human rights approach.149 A human rights approach sets out a 
process that requires analyzing which rights and which populations would be positively 
or negatively affected by each intervention. Specific attention must be paid to who 
would benefit most, and in what ways, from each intervention, and who would be left 
out.  

Key points 

• In real world decision making, economic evaluations alone are not 
sufficient to inform policy makers. 

• Neither theory nor empirical evidence supports the expectation that 
ICER threshold values will evolve as the sole decision criterion. CEA 
findings should be used as inputs in a deliberative evidence based decision 
making process that considers the viewpoints and values of multiple 
stakeholders. 

• Ensuring ‘accountability for reasonableness’ requires opening the black 
box of health care decision making. Four conditions contribute to the 
‘accountability for reasonableness’: publicity, relevance, appeals and 
regulation. 
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3.5 THE USE OF ICER THRESHOLD VALUES IN OTHER 
COUNTRIES 

Decisions that influence the diffusion and uptake of technologies can be influenced by 
many different factors such as available (public) resources, reimbursement mechanisms, 
regulatory frameworks and cultural and social determinants (e.g. attitudes towards 
technological innovations). It is therefore reasonable to expect that threshold values will 
not be identical in different countries,125 as budgets and preferences (might) differ. 

Decision makers may use implicit or explicit threshold values. Explicit threshold values 
means that decision makers have formally adopted and made public a threshold by 
which their decisions on resource allocation will be bound. By contrast, implicit 
thresholds are not official or public, but may be inferred retrospectively by analysis of 
the decision making pattern in a given health-care system.125 In this section we examine 
to what extent explicit ICER threshold values are used in health care policy decisions in 
a selection of countries. 

3.5.1 Methodology  

We searched for existing written material about the use of economic considerations in 
health policy. Written documents, often grey literature retrieved through the Internet, 
were scrutinized to find clues about the existence and the use of ICER threshold values 
in health policy. We started by consulting the ISPOR website z  to see whether 
pharmacoeconomic guidelines were published for the selected countries and which 
organization was the author of the guidelines (HTA agencies or others). Those 
guidelines and the website of the authors’ organization were scrutinized for the use of 
ICER threshold values. In a next step, the websites of the health departments of the 
national (or local) governments and the websites of the national (or local) bodies 
responsible for decision making and reimbursement decisions about pharmaceuticals 
were consulted for further relevant information. 

A summary of the findings for each country included in our review is provided in Table 
3. 

3.5.2 England and Walesaa 

NICE, the National Institute for Health and Clinical Excellence in the UK, set an explicit 
threshold value as from 2002.150  

NICE’s “Guide to the Methods of Technology Appraisal 2004”,151 mentioned two 
threshold values: £20 000 and £30 000 per QALY gained. In November 2007, NICE 
issued a new draft “guide to the methods of technology appraisal” for consultation.152 
The consultation process continued until 29 February 2008. The updated guide was 
published in June 2008.153 

With respect to the threshold values, the guide states: 

“The Appraisal Committee does not use a precise ICER threshold above which a technology 
would automatically be defined as not cost effective or below which it would. Given the fixed 
budget of the NHS, the appropriate threshold to be considered is that of the opportunity cost 
of programmes displaced by new, more costly technologies. Therefore, the Appraisal Committee 
judges cost effectiveness in relation to the cost effectiveness of interventions currently funded by 
the NHS and those previously agreed by the Committee to be cost ineffective. Consideration of 
the cost effectiveness of a technology is a necessary, but is not the sole, basis for decision 
making. Consequently, the Institute considers technologies in relation to a threshold range, 
between which other factors have an increasing influence upon the decision to recommend a 
technology.” 

                                                      
z  (“Pharmacoeconomic Guidelines around the World” http://www.ispor.org/PEguidelines/index.asp/ 
aa  Website consulted, accessed autumn 2008: National Institute for Health and Clinical Excellence 

(http://www.nice.org.uk) 
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In this paragraph, it is stated that no precise ICER threshold value is used for decision 
making but that rather a threshold range is defined, based on the ICERs of currently 
funded health interventions.  

This means that, while the Appraisal Committee is clear about not wanting to use a 
single threshold value for funding decisions, it nevertheless chooses to follow a certain 
guiding principle with respect to decisions about interventions in relation to their 
ICERs.  

The guiding principles are as follows: 

• For interventions with an ICER < £20 000/QALY gained, decisions will 
primarily be guided by cost-effectiveness considerations. In principle, the 
recommendation will be to provide this intervention, unless there are 
major doubts about the plausibility of and/or certainty around the 
estimated ICER. Thus, account is taken of the results of the sensitivity 
analysis and potential limitations to the generalizability of the findings 
regarding effectiveness. 

• For interventions with an ICER between £20 000/QALY gained and 
£30 000/QALY gained, NICE takes account of the following factors:   

o The degree of (un)certainty about the ICER.  

o Whether there are strong reasons to indicate that the assessment of 
the HRQoL has inadequately captured, and may therefore 
misrepresent, the health utility gained.  

o The innovative nature of the technology, specifically where the 
innovation adds benefits of a substantial nature compared with 
available alternatives which may not have been captured in the QALY 
measure.  

• For interventions with an ICER > £30 000/QALY gained the same factors 
will be taken into account. A stronger case is needed on these factors to 
approve such interventions. 

These guiding principles suggest that ‘additional elements’, are only explicitly considered 
in the decision making process by the Appraisal Committee if the ICER exceeds 
£20 000/QALY. For interventions with ICERs below £20 000/QALY the only additional 
element considered is the uncertainty around the estimate of the ICER.  

Recently, a report has been published on the relative societal value of health gains 
(QALYs) to different population groups in the UK.44 The study identified attributes that 
determine societal preferences for the allocation of health gains and estimated equity 
weights for QALYs based on data from 688 interviews in people from the general 
public.bb  

3.5.3 Canadacc 

In Canada, cost-effectiveness data are formally required for all new outpatient 
medications since 1996.94 Given this long-standing requirement for economic evidence 
in Canada, it might be expected that the role of ICERs and ICER threshold values is well 
established in that country. 

Despite the formal requirement for cost-effectiveness evidence from the Canadian 
Agency for Drugs and Technologies in Health (CADTH), no information was found on 
how this economic evidence is used for decision making, neither from the CADTH 
published guidelines154, nor from the other websites consulted. 

                                                      
bb  Before the interviews in the general public were performed, relevant attributes for societal preferences 

were identified through focus groups with 57 members of the general public and from a survey of 172 
NHS employees. 

cc  Website consulted, accessed autumn 2008: the Canadian Agency for Drugs and Technologies in Health 
(http://www.cadth.ca), including the Common Drug Review that conducts rigorous reviews of the clinical 
and cost effectiveness of drugs, and provides formulary listing recommendations to the publicly funded 
drug plans in Canada (except Québec). 
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In the Canadian literature, Laupacis et al.155 suggested in 1992 that evidence for 
adoption of a new intervention in Canada was strong with an ICER below 
CAN$20 000/QALY (CAN$ of the year 1990), moderate with an ICER between 
CAN$20 000/QALY gained and CAN$100 000/QALY gained, and weak if the ICER 
exceeds CAN$100 000/QALY gained. Laupacis et al.155 acknowledged however that 
these lower and upper boundaries were arbitrary.  

Furthermore, there is no formal evidence that any of these boundaries has been 
accepted or used by any Canadian decision making institution.94 

Recently, Rocchi et al.94 reviewed the published (September 2003 to March 2007) drug 
reimbursement recommendations generated by the advisory board of the Common 
Drug Review (CEDAC – Canadian Expert Drug Advisory Committee) in order to 
identify the role of economic evaluations and indicate whether an implicit threshold was 
used. Of the 62 files reviewed, ICERs were considered in less than half of the cases 
(40%, 25 files), including 12 negative recommendations and 13 positive 
recommendations. Medications with a positive recommendation ranged from dominant 
to CAN$80 000/QALY. Medications with a negative recommendation ranged from 
CAN$32 000/QALY gained to CAN$137 000/QALY gained. From this, Rocchi et al.94 
concluded that these implicit thresholds did not act as a clear demarcation line, because 
the ICER range for medications with a positive recommendation overlapped with the 
ICER range for medications with a negative recommendation. They also suggested that 
the resulting inconsistency in which ICERs lead to a positive recommendation may be 
due to the fact that other factors are considered in the context of a specific review.  

3.5.4 The Netherlandsdd 

The Dutch Health care Insurance Board (CVZ, College voor Zorgverzekeringen) 
examines the basic package of care to which all Dutch patients have access. They 
provide the Ministry of Health, Welfare and Sport (VWS, Volksgezondheid Welzijn en 
Sport,) with advice about what care should be added or removed. The Pharmaceutical 
Aid Committee is an expert committee within the CVZ that assists in assessing whether 
new medicines need to be included in the basic package and be reimbursed. To be 
considered for reimbursement, manufacturers are formally required to provide cost-
effectiveness data of all new drugs for which they claim an added-value. With this 
respect, CVZ has edited the “Dutch Guidelines for Pharmacoeconomic Research” since 
1999, with an updated version published in April 2006.16 Those guidelines do not 
mention how the pharmacoeconomic information is used for making decisions about 
the reimbursement of drugs in the Drug Reimbursement System.  

The Council for Public Health and Health Care (Raad voor de Volksgezondheid en 
Zorg) is an independent body advising the government on public health and health care. 
At the end of June 2006, the Council published the report “Zinnige en Duurzame Zorg” 
(“Sensible and Sustainable Care”) that addresses issues such as which criteria should be 
applied in order to identify priorities for the funding of care from collective resources. 
The Council divides the process of deciding which forms of care should or should not 
be funded from collective resources into four phases:  

• Agenda-setting (scoping): defining the priorities for the decision making 
process (urgency principle) 

• Assessment (quantifiable criteria): disease burden, efficacy and cost-
effectiveness 

• Appraisal (non-quantifiable criteria): community review of the outcome of 
the assessment phase, principles of fairness and solidarity 

• Implementation: ensuring the forms of care that have been identified as 
warranting funding from collective resources are indeed funded in this 
way, and that other forms of care are not 

                                                      
dd  Websites consulted, accessed autumn 2008: the Health Care Insurance Board (http://www.cvz.nl/), 

Ministry of Health, Welfare and Sport (http://www.minvws.nl/en/), the Council for Public Health and 
Health Care (http://www.rvz.net/)  
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The Council specifies that, for this decision making process to function optimally, the 
Minister must define an acceptable limit for some parameters, such as the disease 
burden and the cost-effectiveness value. The Council believes that it is not entitled to 
define such threshold values and that a democratic discussion has to determine the 
limit. In order to foster the discussion about this topic, the Council suggests an absolute 
maximum ICER threshold value of €80 000/QALY gained, provided that the disease 
severity index exceeds a specific threshold value.156  

The index reflecting disease severity is obtained following the guidelines from the Dutch 
Health Insurance Board.157 The measure reflects the health-related quality of life 
associated with a specific condition and is based on the number of QALYs lost due to 
the disease relative to the number of QALYs expected without the disease. 

Therefore, although ICERs are considered in the decision making process of the 
Council, no explicit ICER threshold value has been defined so far in The Netherlands. 
Other factors also play an important role in this process.   

3.5.5 USAee 

In the USA, the figure of US$50 000/QALY gained has frequently been quoted for many 
years as being the cost-effectiveness threshold value.125, 140 Hirth et al.158 report that this 
number was originally based on the supposed annual cost per QALY for the Medicare 
program for patients with chronic renal failure, but they further argue that this standard 
might have been based on a considerable underestimation of the chronic renal failure 
program’s true costs. 

Recently, Braithwaite et al.96 investigated whether the advocated $50 000/QALY rule is 
consistent with current resource allocation decisions in the US. They estimated a lower 
bound for the societal WTP per LYG by calculating the incremental benefits of all 
medical advances since 1950 in terms of mortality reduction and the associated 
incremental costs. They simulated the costs and health outcomes in a US birth cohort 
without the medical advances and the health outcomes and costs with the medical 
advances. Major assumptions about the mortality reduction and costs attributable to 
medical advances had to be made. Based on the simulation, they estimated the ICER for 
‘modern’ health care. From the empirical observation that most individuals in the US 
favour expanding the health care budget, they inferred that society’s WTP for health 
care must exceed the ICER of modern health care and therefore the ICER threshold 
value must be higher than the estimated lower bound.  

The estimate of the upper bound for the societal WTP for a LYG was based on 
observed people’s decisions not to buy unsubsidized insurance even if they are not 
insured otherwise. The approach assumes that individual’s unwillingness to get insured 
(even when income is sufficiently high) implies societal unwillingness to pay. The costs 
and benefits associated with and without unsubsidized insurance are simulated and used 
to obtain an ICER for insurance. According to Braithwaite et al. the preference not to 
get insured may point towards an upper-bound estimate for the societal WTP. The base 
case analysis suggests $183 000/LYG and $264 000/LYG as plausible lower and upper 
bounds for the ICER threshold value. When both quantity and quality of life were 
considered, in their sensitivity analysis, the lower and upper bounds became 
$109 000/QALY and $297 000/QALY respectively. Braithwaite et al.96 conclude that an 
ICER threshold value of $50 000/QALY is not consistent with current allocation 
decisions in the US. As the plausible lower and upper bounds for the ICER are 
substantially higher than $50 000/QALY, it is very unlikely that this ICER threshold value 
is consistent with societal preferences in the United States.  

Despite the existence of such thresholds published in the US literature, so far, the 
Centers for Medicare and Medicaid Services have avoided the explicit use of cost-
effectiveness criteria in their coverage decisions and it is unclear to what degree cost-
effectiveness is used to guide coverage decisions in the private sector.140  

                                                      
ee  Website consulted, accessed autumn 2008: the Centers for Medicare & Medicaid Services 

(http://www.cms.hhs.gov/), the Academy of Managed Care Pharmacy (http://www.amcp.org/) 
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In their recent editorial, Weinstein140 adds that because economic evaluations are not 
used in any systematic or consistent way in the United States, it should not be 
surprising that there is no consensus as to the appropriate value of the cost per QALY 
that should guide health care decisions and policies.140 Further, in the Format for 
Formulary Submissions (the suggested template for performing pharmacoeconomic 
evaluations in the US) published by the Academy of Managed Care Pharmacy in 2005, 
we found no information about the formal existence of an explicit ICER threshold value. 

3.5.6 Australiaff 

The role of the Pharmaceutical Benefits Advisory Committee (PBAC) in Australia is to 
recommend to the Minister for Health which drugs and medicinal preparations should 
be subsidised by the Australian Government under the Pharmaceutical Benefits Scheme. 
It further advises the Minister and the Pharmaceutical Benefits Pricing Authority about 
the cost-effectiveness (‘value for money’) of a proposed drug compared with other 
drugs already listed in the Pharmaceutical Benefits Scheme for the same, or similar, 
indications. 

The PBAC has edited Guidelines for Preparing Submissions to the Pharmaceutical 
Benefits Advisory Committee whose aim is to provide practical information (including 
guidance for economic evaluations) to the pharmaceutical industry for making a 
submission to PBAC.14 The guidelines are also intended to help PBAC assess 
submissions. When making choices between competing therapeutic modalities, the 
factors considered by PBAC are cost-effectiveness, but also other important factors 
which include uncertainty, equity, extent of use and total costs. A threshold under 
which an ICER is considered attractive by the PBAC is not explicitly specified in the 
guidelines.   

Although the PBAC does not appear to work with an explicit threshold value, Henry et 
al.95 report that observation of the decisions of the PBAC between 1994 and 2003 point 
to an apparent threshold of AU$69 900/QALY gained above which reimbursement has 
been found to be unlikely. There is however no evidence that this implicit threshold is 
effectively used to guide PBAC’s decisions.   

3.5.7 New Zealandgg 

The role of the Pharmaceutical Management Agency (PHARMAC) in New Zealand is to 
manage the pharmaceutical budget on behalf of the District Health Boards, and to 
decide which medicines are funded by the Government. Recently, PHARMAC published 
an updated version of The Prescription for Pharmacoeconomic Analysis (June 2007) 
which describes how PHARMAC undertakes its economic evaluations and how it 
interprets ICERs.159 

As stated in their ‘Prescription for Pharmacoeconomic Analysis’-report, PHARMAC 
decided not to define an explicit threshold value below which a pharmaceutical is 
considered ‘cost-effective’.160 Their justification for this is as follows:  

• The main reason for this is that cost-effectiveness is only one decision 
criterion used by PHARMAC. One proposal may be more cost-effective 
than another but rate poorly on other decision criteria and therefore may 
not be funded (hence, on ‘successfulness grounds’, it will not be 
considered cost-effective). 

                                                      
ff  Websites consulted, accessed autumn 2008: Pharmaceutical Benefits Advisory Committee  

(http://www.health.gov.au/internet/main/publishing.nsf/Content/Pharmaceutical%20Benefits%20Scheme%2
0(PBS)-1), the Australian Government, Department of Health and Ageing. 

gg  Website consulted, accessed autumn 2008: the Pharmaceutical Management Agency in New Zealand 
(http://www.pharmac.govt.nz/) 
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• Another reason for not having a fixed ICER threshold value is that the 
spending on community pharmaceuticals is required to be kept within a 
fixed budget within a given year. Given the binding nature of this 
constraint and all things being equal, what is and is not considered ‘cost-
effective’ varies with the amount of funding available (not just in terms of 
the total budget each year, but the available budget at any point in time, as 
explained in 2.5.3: a fixed budget requires a variable ICER threshold 
value). 

Pritchard et al.93 speculated that PHARMAC’s decisions are broadly consistent with an 
implicit threshold of NZ$20 000/QALY (NZ$ of the year 2000). The authors did not, 
however, perform a systematic analysis of PHARMAC’s decision reports.  

3.5.8 Finlandhh 

The Finnish ‘guidelines for preparing a health economic evaluation’ are published as an 
annex to the Decree by the Ministry of Social Affairs and Health on applications for a 
reasonable wholesale price, on special reimbursement status for a medicinal product, 
and on the documentation to be attached to the application (decree 1111/2005). 

Despite the formal requirement to provide health economic evaluations for new 
chemical entities in Finland, we could not identify the use of any explicit ICER threshold 
value, neither from the websites consulted (including the legislation of the institutions), 
nor from the Finnish pharmacoeconomic guidelines.  

3.5.9 Swedenii 

In 2003, the Swedish Pharmaceutical Benefits Board published general guidelines for 
conducting economic evaluations.161 The English version of those guidelines does not 
contain information about the use of an ICER threshold value for decision making.  

The main task of the Pharmaceutical Benefits Board in Sweden is to ascertain if a 
pharmaceutical or medical device is to be included in the pharmaceutical benefits 
scheme and be reimbursed by society. The Pharmaceutical Benefits Board weighs three 
criteria (‘principles’) when making its decisions: 

• The human value principle; which underlines the respect for equality of all 
human beings and the integrity of every individual. 

• The need and solidarity principle; which says that those in greatest need 
take precedence when it comes to reimbursing pharmaceuticals. In other 
words, people with more severe diseases are prioritised over people with 
less severe conditions. 

• The cost-effectiveness principle; which states that the cost for using a 
medicine should be reasonable from a medical, humanitarian and social-
economic perspective. 

Cost-effectiveness thus appears to be a central concern in the Swedish reimbursement 
system,162 but a threshold value under which a treatment is considered cost-effective 
does not appear to be explicitly stated. Other factors, besides cost-effectiveness, are 
also weighed in the decision making process of the Pharmaceutical Benefit Board.  

                                                      
hh  Websites consulted, accessed autumn 2008: the Finnish Office for Health Technology Assessment 

(http://finohta.stakes.fi), the Finnish Ministry of Social Affairs and Health (http://www.stm.fi), the 
Pharmaceuticals Pricing Board (the body responsible for pricing decision and operating under the control 
of the Ministry of Social Affairs and Health), the Social Insurance Institution (the body responsible for the 
reimbursement of pharmaceuticals, http://www.kela.fi). 

ii  Websites consulted, accessed autumn 2008:  the Swedish Council on Technology Assessment in Health 
Care (http://www.sbu.se), the Centre for Medical Technology Assessment (http://www.cmt.liu.se), the 
Swedish Pharmaceutical Benefits Board (http://www.lfn.se/), the National Centre for Priority Setting in 
Health Care (http://e.lio.se/prioriteringscentrum) 
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3.5.10 Norwayjj 

The Norwegian Medicines Agency approves medicines and monitors their use, and 
ensures efficient, effective and well-documented use of medicines. On its website, the 
Norwegian Medicines Agency has published guidelines for pharmacoeconomic analysis in 
connection with applications for reimbursement in 2005.163 Those guidelines do not 
inform on when an intervention is considered cost-effective. 

From the websites consulted, no explicit threshold value could be identified in Norway. 

3.5.11 Denmarkkk 

The Health Technology Assessment Handbook published in 2007 reports the views of 
DACEHTA (the Danish Centre for Health Technology Assessment) on when to 
consider a technology cost-effective.164 They state that when two technologies do not 
dominate one another and an incremental cost-effectiveness ratio (ICER) is calculated 
for those two interventions, whether we should accept the new (or old) technology as 
being cost-effective ultimately depend upon the maximum price that the decision maker 
is willing to pay for the extra effect. DACEHTA further reports that there are no 
generally applicable limits concerning what can be considered a reasonable QALY price. 

Table 3: Explicit, implicit and assumed ICER threshold values in other 
countries 
Country Authors ICER threshold 
Explicit ICER threshold range 
UK NICE151 £20 000 - £30 000 per QALY  
Implicit ICER threshold values or ranges based on past allocation decisions 
Australia Henry et al. and the 

PBAC95 
AU$69 900 per QALY  

New Zealand Pritchard et al. and 
PHARMAC93 

NZ$20 000 per QALY  

Canada Rocchi et al. and the 
CDR94 

Range of acceptance: dominant to CAN$80 000 
per QALY  
Range of rejection: CAN$31 000 to 
CAN$137 000 per QALY  

ICER threshold values or ranges proposed by individuals or institutions 
USA Weinstein140 $50 000 per QALY  
USA Braithwaite et al.96 $109 000 - $297 000 per QALY  
The 
Netherlands 

The Council for Public 
Health and Health Care156 

€80 000 per QALY  

Canada Laupacis et al. 155 CAN$20 000 to CAN$100 000 per QALY 
No ICER threshold values or ranges identified 

Finland, Sweden, Norway, Denmark 
CDR: Common Drug Review; NICE: National Institute for Health and Clinical Excellence; 
PBAC: Pharmaceutical Benefits Advisory Committee; PHARMAC: Pharmaceutical 
Management Agency. 

                                                      
jj  Websites consulted, accessed autumn 2008: The Norwegian Medicines Agency 

(http://www.legemiddelverket.no), the Norwegian Knowledge Centre for the Health Services 
(http://www.nokc.no, this website is in Norwegian only), The Ministry of Health and Care Services 
(http://www.regjeringen.no/), The Norwegian Labour and Welfare Organisation (responsible for 
reimbursement and medical benefits, http://www.nav.no). 

kk  Websites consulted, accessed autumn 2008: the Danish Centre for Evaluation and Health Technology 
Assessment (http://www.dacehta.dk), the Danish Institute for Health Services Research 
(http://www.dsi.dk), the Danish medicine agency (http://www.dkma.dk/) 
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Key points 

• In the UK, a discussion is ongoing on the use of ICER threshold values. 
Currently the UK uses an explicit threshold range of £20 000 to £30 000 
per QALY gained.  

• Implicit threshold values based on past allocation decisions were 
published in Australia (AU$69 900 / QALY gained), New Zealand 
(NZ$20 000 / QALY gained) and Canada (range of acceptance: dominant 
to $80 000 per QALY gained, range of rejection: $31 000 to $137 000 per 
QALY gained).  

• Thresholds values or ranges proposed by individuals or institutions were 
found in the USA (50 000$/QALY), in the Netherlands (€80 000 per 
QALY gained) and in Canada (20 000 - 100 000$/QALY).   

• The lower and upper limit for the social WTP for a QALY in the US was 
estimated to be 109 000$/QALY and 297 000$/QALY respectively. 

• With the exception of the UK, no explicit ICER threshold value (or 
range) is used in the countries examined. 

• In all countries decision making is not solely based on cost-effectiveness 
considerations. The technology is assessed based on the threshold range 
together with other criteria. In the presence of high ICERs, those other 
criteria become more important.  

• In most countries it appears that interventions with a low ICER are more 
likely to become accepted than interventions with a high ICER. 

3.6 THE USE OF ICER THRESHOLD VALUES IN BELGIUM 

Additional to the international comparison a limited field study explored the use of 
cost-effectiveness evaluations in health care reimbursement decisions in Belgium. We 
focused on two committees: the Drug Reimbursement Committee (DRC or 
CTG/CRM) and the Technical Committee for Implants (TCI or TRI/CTI), both having an 
important role in reimbursement decisions. 

3.6.1 Background on DRC and TCI 

The decision to reimburse pharmaceutical products and devices in Belgium is taken by 
the Minister of Social Affairs after consultation with the Minister of Budget, but the 
Minister is advised on these matters by the DRC and the TCI respectively. Both 
committees are organised within the NIHDI but their structure, working procedures 
and place in the decision making process are different.  

The DRC advises the Minister of Social Affairs directly. Although the advice is not 
strictly binding, the Minister can only deviate from the advice formulated by the DRC 
for social or budgetary reasons. The composition of the DRC and the procedures for 
formulating a reimbursement proposal for a pharmaceutical product are stipulated in 
two Royal Decrees, approved on 21/12/2001.165, 166 The DRC is composed of 
representatives of sickness funds (the mutualities), universities, medical doctors and 
pharmacists. Representatives of the pharmaceutical industry, the Ministry of Economic 
Affairs, the Ministry of Budget, the Ministry of Social Affairs, the Ministry of Public 
Health and the NIHDI can attend the meetings and participate in the discussions but 
have no voting rights. The DRC has to formulate an advice within strict time limits: the 
decision to reimburse a pharmaceutical product has to be taken within 180 days after 
the submission of a reimbursement request file by a pharmaceutical company. The 
advice of the DRC with respect to reimbursement has to reach the Minister of Social 
Affairs at day 150 at the latest.  
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According to the European Transparency Directive167 any decision not to reimburse a 
pharmaceutical product must contain a statement of the reasons “based upon objective 
and verifiable criteria, including, if appropriate, any expert opinions or recommendations on 
which the decision is based”.ll  

The TCI does not provide direct advice to the Minister of Social Affairs. The TCI is 
embedded in the historically developed NIHDI structures for reimbursement decisions, 
where an advice of the TCI is typically first discussed in a convention or agreement 
commission (overeenkomsten- en akkoordencommissie / commission de conventions ou 
d’accords) before it is sent to the Insurance Committee (Verzekeringscomité/Comité de 
l’assurance soins de santé) and the Commission for Budgetary Control (Commissie voor 
begrotingscontrole / Commission du contrôle budgétaire). Its composition and procedures 
are stipulated in the ‘Sickness and Invalidity Insurance law’169 and a Royal Decree 
stipulating the practical working procedures within the TCI.170 The TCI is composed of 
representatives of sickness funds, universities and hospital pharmacists. Representatives 
of the Ministry of Social Affairs and the Ministry of Public Health can attend the 
discussions but have no voting rights when it comes to formulating the final advice of 
the TCI. As from 2009, the TCI will be reformed and an “Implants and Medical Devices 
Reimbursement Committee” will be established.171 The structure and working 
procedures will from then be similar but not identical to those of the DRC. For 
example, the committee will also advise the Minister of Social Affairs directly but will 
not be subject to the same strict deadlines as the DRC. 

3.6.2 Aims and methods of the field study 

The purpose of the field research is to better understand whether and how cost-
effectiveness issues (ICERs) are considered and discussed in those two advisory 
committees within the NIHDI. The purpose of this field study is purely explorative. We 
tried to better understand how clinical effectiveness is balanced against cost-
effectiveness and other criteria. Furthermore -if relevant- we tried to grasp whether 
specific explicit or implicit ICER threshold values are used and what the opinions of 
decision makers in these committees are on the (potential) advantages and 
disadvantages of CEA and ICER threshold values.  

We conducted two group-interviews with respectively members of DRC and TCI. The 
interview with members of the DRC was done with members of the “bureau” 
(president, secretary and two staff members of the NIHDI). The interview with TCI 
took place as part of a formal meeting of the TCI: 11 persons participated in the 
interview (excluding the NIHDI administrative staff members who were present but did 
not actively participate in the interview). 

To prepare for the group discussions, the researchers studied the formal procedures of 
each of the committees.  

Each interview was conducted by one moderator (not the same for the two 
committees), who used a checklist of topics to be discussed: Three researchers took 
notes. The interviews were reported in a written common raw data document (no 
transcripts) developed by all of the researchers.  

A thematic content analysis was done collectively by the researchers based on these 
notes.  

                                                      
ll  The criteria which are taken into account by the DRC in deciding whether or not to reimburse a product 

are included in the Royal Decree of 21/12/2001.168 They include the therapeutic value (taking into 
account the efficacy, effectiveness, side effects, applicability and user-friendliness of the product), the 
market price and the requested reimbursement price, the clinical effectiveness and likely impact of the 
product (taking into account therapeutic and social needs), the budget impact for the NIHDI and for 
Class I products (drugs for which the company claims added therapeutic value compared to existing 
drugs) the cost-effectiveness of the product from the NIHDI perspective. 
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3.6.3 Results of the field study 

The results in this section reflect the researchers’ summary of what has been said 
during the interviews based on the notes taken during the interviews. This description 
does not necessarily reflect the official position of the full committees and should not be 
interpreted as such.  

3.6.3.1 Drug Reimbursement Committee 

As described previously, the DRC has to work according to a very formal and time-
limited procedure to assess a reimbursement request and advise the minister on the 
reimbursement of a pharmaceutical product. This formal procedure has a major impact 
on the information used and the preparation of the decision making agenda within the 
committee. Especially the particular time constraints have an influence on the decision 
making process. For Class I pharmaceutical productsmm the reimbursement request file 
submitted by the pharmaceutical company must contain a pharmacoeconomic 
evaluation. Therefore, according to the bureau, cost-effectiveness of pharmaceuticals is 
an essential issue in the decision making process. Internal NIHDI experts scrutinize the 
reimbursement request: they can ask the company to provide the electronic economic 
model to verify the model in-depth and search additional literature and verify the 
literature review. The experts prepare an evaluation file which is presented to all DRC 
members and discussed during a meeting. 

It is repeatedly underlined that the formal procedures and time constraints put a lot of 
pressure on the handling of reimbursement dossiers. This simple procedural fact makes 
the work of the committee members, and the NIHDI experts sometimes stressful. The 
expected pace of handling dossiers also impacts on the decision making process. The 
preparatory work of the NIHDI experts is fundamental to the decision making process 
itself: members heavily rely on this preparatory work (without necessarily always 
agreeing with or following the evaluation of the NIHDI experts).  

The current organisation of the decision making process is recognised to “rationalize” 
the decision making process. Especially since the committee has to clearly justify its 
decision. Although the factual decision making process is not free of emotional and 
other factors, rational arguments are seen as an essential part. It was mentioned during 
the interview that for instance media can increase the societal pressure on (members 
of) the committee. Moreover within the committee different stakeholders are 
represented, leading to situations where members also try to defend specific interests. 

The formal preparatory stage requires a clear pre-assessment of cost-effectiveness 
issues of a pharmaceutical product. The interviewees recognise that it is not always 
entirely clear whether high level clinical evidence is readily available based on the 
submitted dossiers: it often lacks information on “hard” outcomes. It is said that, when 
evidence on hard outcomes is lacking, the NIHDI experts doing the pre-assessment are 
more inclined to question the validity of the economic evaluation. Sometimes it is even 
perceived that ICERs are used in the dossiers to conceal the lack of clear clinical 
evidence.   

The available budget is judged as being a far more important criterion for taking 
decisions on pharmaceuticals than ICERs. This does however not mean that this 
criterion is decisive: the budget impact is approached in a flexible way. It is clear for the 
respondents that budget impact remains a fundamental criterion in the ultimate voting 
outcome. The number of patients that can be served within the budget constraints is an 
additional consideration.  

The decision making process and the criteria used are clearly different when the patient 
population are children. The committee tends to be more tolerant for children, and 
tries to understand what a product would mean for the future of the child. 

                                                      
mm  Class I pharmaceutical products are so-called innovative products for which the company claims an added 

therapeutic value compared to existing drugs. 
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ICERs are used tentatively, as one of different criteria. Moreover, the DRC does not 
use a formal ICER threshold value when assessing pharmaceutical products: one 
interviewee even opposes the use of an “absolute” threshold value in the decision 
making process, as each pharmaceutical product has its own particularities.nn In answer 
to the question whether the committee makes a difference between outcome measures 
(LYG or QALY) used in the ICER, the answer was negative.oo 

The perceived therapeutic need and the perceived therapeutic added value are the 
factual and informal decision criteria used during the deliberation. Additional criteria 
such as “is it a true innovation” or an adaptation or alternative of already available 
product,pp has an impact on the assessment of medical necessity.  

In case of a revision of a product (revision of reimbursement decision after the product 
has been on the market for some time), the committee expects in principle more 
information (more real life data both on clinical and cost-effectiveness) about the 
product, since it is then also more feasible for the industry to present more and better 
data. 

It is also recognised by the interviewees that the interpretation of cost-effectiveness 
studies within the decision making process in the committee had to go hand in hand 
with a learning process of the members. For example, it took a gradual process to make 
clear to the members that cost-effectiveness is not the same as cost-saving. Moreover, 
it is not clear whether all members of the committee truly understand the 
methodological background of an ICER, but nevertheless the use of an ICER leads to 
expressions as “€80 000 per QALY is high”. 

In other words, our respondents recognise that the decision making process within the 
DRC, although being rationalized and substantiated with clinical and economic data, 
remains a deliberation process of people, in which different formal and informal criteria 
are used.   

3.6.3.2 Technical Council for Implants 

Although the working and decision making procedure of the TCI will be modified in 
2009, the current process of assessing a technology within TCI is less formally defined 
than in DRC. It is recognized that in the future the need for more objectified criteria in 
the decision making process will be needed. Therefore, it has been decided to work 
more along the lines of the DRC procedures from 2009 onwards, with the 
establishment of the ‘Implants and Medical Devices Reimbursement Committee’. 

The committee makes a difference between so-called ‘me too’ demands or demands for 
reimbursement of ‘new technologies’. Demands for the latter have to be substantiated 
by the industry with clinical studies, which are often not available for implants and 
medical devices. Often experts from the field are invited and heard by the committee to 
substantiate the existing knowledge and the information on the clinical effectiveness of a 
new device.  

The members of the TCI say that they consider cost-effectiveness as a decision 
criterion. Members of the committee report to be aware of the relevance of cost-
effectiveness of implants, but simultaneously state that CEAs or publications are not 
assessed on a systematic basis for decisions within the committee.  

                                                      
nn  Nevertheless, we found an example of a threshold value of 30 000 €/LYG in a motivation document for a 

reimbursement decision of the Minister of Social Affairs 
(http://www.riziv.fgov.be/inami_prd/SSP/CNS2/Pages/MinisterialDecisionDet.asp?qs_SpcCod=00642119&q
s_EffDat=20071101&qs_MdId=5023).  

oo  In the evaluation reports prepared by the evaluators of the NIHDI the distinction is nevertheless 
sometimes made and retained by the Minister of Social Affairs in his motivation for reimbursement (for 
example 
http://www.riziv.fgov.be/inami_prd/SSP/CNS2/Pages/MinisterialDecisionDet.asp?qs_SpcCod=00581188&q
s_EffDat=20070301&qs_MdId=6175) 

pp  1.5 to 3 years after the initial reimbursement request and a positive reimbursement decision for a class I 
pharmaceutical product, companies have to submit a revision file. This file should contain evidence on the 
effectiveness and cost-effectiveness of the product in real life situations.  
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As implants are often presented for reimbursement in early stages of use, feasibility to 
find and use scientific (clinical and economic) information is seen as a major problem. 
Moreover the available studies are not always considered relevant, especially if they 
come from large organisations or centres of excellence. 

The deliberation and decision making process is to a large extent negotiated and expert 
opinion based. The role of the staff members of the NIHDI is less extensive than in the 
DRC. The preliminary work is done by the working groups, specialised in specific 
domains (e.g. cardiovascular implants, orthopaedic implants etc). The working groups 
prepare an advice, which is afterwards discussed in the plenary TCI meetings. Advice 
can be typified as sometimes supported by available (economic) studies, rather than 
systematically based on CEA or economic evaluations. ICERs are not used in the 
decision making process. 

Decision makers focus mainly on the available budget. These budgetary constraints form 
the framework within which decisions on reimbursement are taken. The procedural 
particularity of the decision making process of the committee is that budgets have to be 
set and prepared almost one year in advance of the following working year. A budget 
has to be reserved for the following year, but estimations of the budget needed are not 
always accurate, sometimes leading to specific problems. 

In the answers of the committee members it became clear that cost issues (in terms of 
reimbursement) and cost saving issues are considered more than cost-effectiveness 
issues. Costs are not always estimated or calculated, they are approached rather 
intuitively and experience-based. They stressed that it is often rather obvious to 
demonstrate the added value of a product. 

Besides this economic element it is stressed that quality of life (not expressed as a 
QALY) is a relevant criterion to steer the decision making process.  

One of the members of the committee explicitly refers to the difference between a 
theoretical and a political ratio in reimbursement decision making processes. The 
difference implies that other criteria than clinical effectiveness or cost effectiveness have 
to be considered. Cost effectiveness analysis can be of value but cannot be considered 
as the sole criterion to base reimbursement decisions upon for implants. Moreover, it is 
mentioned that the committee also has to consider other interests and has to work in a 
context of societal and media pressure. 

3.6.3.3 Summary 

The ways in which the two selected committees operate illustrate the growing 
awareness of the potential relevance of clinical evidence and economic evaluation 
studies. However, factors described in decision making literature are equally affecting 
the decision making process. Efforts are made to “rationalise” the decision making 
process and substantiate demands for reimbursement with scientific evidence. It helps 
to make the decision making criteria more transparent. But it also has to be stressed 
that the decision making process remains an interactive deliberation process, which is 
certainly not to be reduced to the technocratic rational application of scientific (clinical 
and economic) findings: decisions on reimbursement are negotiated and can only be 
understood taking into account circumstantial factors. 

The DRC is clearly going through a learning curve in the use of cost-effectiveness 
knowledge in their decision making process. Clinical effectiveness and cost effectiveness 
(including ICERs) are becoming criteria to be documented by the firms and are actively 
considered, be it with the necessary critical attitude. It is stressed that decisions on 
reimbursement are affected by a lot more criteria and by the nature of the decision 
making process.  



KCE reports 100 ICER Thresholds 55 

The TCI has been reflecting and working on procedures to make their decision making 
process more rational and procedural. The TCI will move towards a more formal (legal) 
description of working practices such as the DRC’s, but currently both committees’ 
processes are still clearly distinct. Currently the decision making process is not 
systematically substantiated yet by scientific clinical evidence and economic evaluation 
studies. The use of cost-effectiveness analyses has not yet pervaded the decision making 
process. 

Key points 

• Although efforts are made to ‘rationalise’ the decision making process 
and substantiate reimbursement requests with scientific evidence, 
decision making processes in Belgium remain mainly an interactive 
deliberation process. 

• Clinical effectiveness is the most important scientific criterion used in the 
decision making process of both the DRC and the TCI. 

• Cost-effectiveness is sometimes considered in the DRC but rarely in the 
TCI.  

• Budget impact is by both committees considered more important than 
the ICER. 
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4 GENERAL DISCUSSION 

4.1 ECONOMIC EVALUATION AND ICERS 

The aim of this report was to provide an introduction to economic evaluation and 
ICERs for non-health economists and summarize the potential strengths and 
weaknesses of the use of ICERs and ICER threshold values in health care decision 
making.  

One important caveat for using health economic evidence is the comparability of the 
methodologies used to obtain the ICER estimate. ICERs are useful for health care policy 
makers only in as far as they are comparable between interventions. It is thus 
considered of utmost importance to critically analyse the context for which ICERs have 
been calculated. Moreover solutions have to be sought for the existing methodological 
variability. Guidance for economic evaluations in health care can reduce methodological 
variability. The Belgian pharmacoeconomic guidelines18 were developed as a response to 
this request for standardisation.  

However, guidance is a necessary but not a sufficient condition. Economic evaluations 
and more specifically economic modelsqq often remain black boxes. Without offering 
policy makers the possibility to ‘play’ with an economic model, it is unlikely that they 
will trust the ICERs resulting from them. The Belgian pharmacoeconomic guidelines 
therefore demand that the DRC can ask for the electronic version of the 
pharmacoeconomic model presented by the pharmaceutical company in its drug 
reimbursement request, if so desired.  

Furthermore, methodological standardization and control does not make the ICER a 
blue-print solution for policy making. Although it is generally accepted that economic 
efficiency is important and should be considered in resource allocation decisions, other 
elements than efficiency are taken into consideration in a decision making process. Many 
countries use the ICER to inform decision makers about interventions’ relative value for 
money but there is still debate about whether an ICER and more specifically the ICER 
threshold value is the most appropriate way to introduce efficiency considerations in 
the decision making process.  

The advantages of an explicit ICER threshold value would be an improved transparency 
and consistency of decisions, at least if methodological issues can be dealt with in a 
satisfactory manner. The drawbacks of using an explicit ICER threshold value might be 
the creation of an excessively mechanical decision making process, without 
consideration of other relevant variables or a tendency of companies to price up to the 
ICER threshold value or manipulate economic models to stay below the ICER threshold 
value.rr  

4.2 WAYS TO INTRODUCE EFFICIENCY CONSIDERATIONS IN 
HEALTH CARE DECISION MAKING 

Approaches for bringing efficiency considerations into the health care decision making 
process vary in the extent to which they accept the ICER and the ICER threshold value. 
Most of the approaches remain rather theoretical, due to the practical problems 
associated with implementing them.  

The ICER threshold value is generally perceived as a fixed value against which the ICERs 
of interventions can be compared with to decide whether the new intervention is cost-
effective. Besides the methodological problems mentioned before, this perception also 
ignores the difference between fixed and flexible budget situations. 

                                                      
qq  Note that all economic evaluations of health interventions are based on modelling to some degree. 

Models are used for different reasons, e.g. extension of time horizons, extrapolation of intermediate 
outcome parameters to final outcome parameters, simulation of effectiveness as compared to efficacy.18 

rr  NICE has introduced the distinction between ‘assessment’ and ‘appraisal’ to reduce this risk (see 3.4).  
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• A fixed ICER threshold value is incompatible with a fixed health care 
budget. A fixed budget requires the revision of the ICER threshold value 
every time a positive reimbursement decision is taken.  

• In a flexible budget context, the ICER threshold value can be defined as 
the maximum societal willingness to pay for a QALY (or LYG). At first 
sight this approach looks appealing because it seems to take social values 
better into account. The implementation of this approach requires 
however:  

o that the societal willingness to pay for a generic QALY can be 
measured. Measurement of societal WTP for a QALY (or LYG) is 
methodologically impossible because the value of a QALY is always 
context-dependent.  

o that the societal WTP adequately reflects the value of the health care 
sector relative to other sectors. The use of societal WTP for a QALY 
(or LYG) as a fixed ICER threshold value will ultimately determine (the 
expansion of) the health care budget. The maximum societal WTP for 
a QALY will have to be revised regularly to make sure that the health 
care budget keeps reflecting the relative societal value of the health 
care sector.  

Because of these requirements, no country uses the maximum societal WTP for a 
(generic) QALY (or LYG) as an ICER threshold value.  

Some researchers have tried to derive the societal WTP from past decisions. As 
explained in the report, this is an invalid approach, as decisions are never made 
independent from additional considerations (e.g. equity, valuing patient or intervention 
characteristics). 

Three approaches identified in literature suggest to forget about the ICER threshold 
value and to focus on other variables: the ICER of interventions as such (in comparison 
with ICERs of other interventions but without reference to an ICER threshold value), 
the opportunity costs of interventions or the disaggregated outcomes of the economic 
evaluation.  

• The first approach argues that the ICER is to be compared to the ICER of 
another intervention without reference to an ICER threshold value. The 
in-between comparison of ICERs allows policy makers to draw 
conclusions on the relative cost-effectiveness of interventions, but does 
not give a yes or no answer to the question of whether the intervention 
increases the health care sector’s efficiency. Neither does it allow policy 
makers to draw conclusions about the intervention’s value for money, as 
this requires the inclusion of other considerations, such as equity, in the 
decision making process. The advantage of the approach is that it 
contributes to ‘objectifying’ the economic efficiency element in the 
decision making process.  

• The opportunity cost approach states that ICERs are not the right vehicle 
for making resource allocation decisions. It requires making explicit where 
the resources for financing a new intervention in a fixed budget context 
must come from. This may be difficult in practice, especially in systems 
where decisions are typically taken within sub-budgets of the total health 
care budget and transfers between sub-budgets are not necessarily 
considered (as is the case in Belgium). 

• The cost-consequences approach refers to the disentangling of economic 
evaluations into concrete elements and (economic) outcomes, enabling an 
explicit weighting of the separate elements in the decision making process. 

A combination of the different approaches will probably offer better support to decision 
makers to assess the economic efficiency of interventions. For example presenting the 
ICER as well as the disaggregated results of an economic evaluation will allow future 
research in the ICER value above which an intervention does never obtain a positive 
decision (irrespective of their ‘score’ on other criteria) but below which a decision can 
still be negative  
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(= an implied ICER threshold, reflecting the absolute maximum society is willing to pay 
for an additional QALY or LYG). It will moreover familiarize policy makers with the 
ICER even if they do not wish to give a high weight to the ICER in decisions about 
specific technologies. This will eventually lead to a reference set in the minds of health 
care policy makers, against which they can value the ICER of new interventions. This is 
obviously a long-term and gradual process. 

4.3 HEALTH CARE DECISION MAKING CONTEXTS 

This report also briefly discussed the use of economic evaluations in health care 
decision making. The most important insight from this overview is that decision making 
processes cannot be reduced to a purely technocratic and rational assessment. From a 
social justice perspective on decision making, there are good arguments to pursue to 
clarify on and make the argumentative logic more transparent. More reflection and 
rationality in health care decision making is certainly worth pursuing. The principle that 
decisions should be substantiated with well documented, transparently brought scientific 
and other knowledge is increasingly accepted.  

Health technology assessment is becoming a very useful methodology to support this 
ambition. Economic evaluation is part of any HTA and neglecting economic arguments 
would be unethical. As resources cannot be consumed twice, choices are inevitable. 
Consuming health care resources for one intervention implies denying these resources 
to another intervention. And precisely these choices need deliberation. Besides 
economic and clinical research based arguments, social justice considerations remain a 
core element in the decision making process. The question on the allocation of limited 
resources to obtain optimal outcomes is therefore not a technical “neutral” issue but 
also an issue of societal values. These values develop within political, social and 
economic contexts. The economic efficiency argument will weigh differently in decision 
making processes. Economic (technical rational) criteria will be given another meaning 
e.g. according to the health care field (e.g. preventive, curative, long term care, end-of 
life care) or the population addressed with the intervention (e.g. children). This is one 
of the reasons why decision makers should not solely rely on seemingly simple tools 
such as ICERs and ICER threshold values. In order to make more optimal use of 
economic analyses in health care decision making, researchers and analysts should 
become more aware that decisions on the use of health interventions are likely to be 
influenced by a range of social, financial and institutional factors. Taking better into 
account this knowledge would bring us closer to the core aims of HTA.  

4.4 SUGGESTIONS FOR FURTHER RESEARCH 

We need more research on the appropriateness of the theoretical foundations of the 
ICER and ICER threshold value for different health care systems. In particular, the 
difference between social security-based systems and NHS-based systems is relevant for 
at least two reasons: on the one hand the budgetary context (fixed or flexible), on the 
other hand the characteristics of the decision making processes. The literature 
currently relies on the assumption of a universally applicable theory of CEA, but 
arguments can be made in favour of a more context-sensitive analysis:  

• First, much of the literature on ICERs and ICER threshold values implicitly 
assumes a Beveridge-type health care model or -if not- simply ignores the 
specificities of the health care system. Health care systems do for instance 
not all operate within a fixed budget approach (e.g. we argued why a fixed 
ICER threshold value is incompatible with a fixed budget (a NHS-based 
system) and why it would be more, yet not completely, compatible with a 
social security system). We need further theoretical and methodological 
elaboration of CEA taking the health care system characteristics into 
account. 
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• Second, political decision making structures and cultures diverge. The role 
and place of stakeholder deliberation processes and the importance given 
to technocratic analysis is different between countries. Moreover, the 
societal context (e.g. values of the welfare state, political preferences, …) 
potentially impacts on the criteria considered and on health care decision 
making processes and outcomes. The differences between the systems 
and the place of economic evaluations in decision making processes within 
these systems merit further exploration, in order to open the “black box” 
of decision making on health technologies.   

A first practical step should aim at a better understanding of the decision making criteria 
on health technologies. It is an ethical principle that these criteria should be transparent 
and debatable within a democratic welfare state. The criteria used when taking 
decisions about a technology have to be identified in a scientific manner. This requires 
multidisciplinary scientific research (economics, medical science, ethics, and social 
science). A clearer definition of the criteria policy makers wish to take into account 
when taking decisions on health interventions would allow the HTA community to 
increase the value of its assessments for policy makers. 

Key points 

• There is a consensus that economic efficiency should be one of the 
decision making criteria. There are different ways to introduce efficiency 
considerations in the decision making process.  

• Using ICERs in combination with an ICER threshold value is one 
possibility.  

• Methodological variability in economic evaluations reduces the value of 
ICERs for assessing interventions’ cost-effectiveness. Compliance with the 
guidelines for economic evaluations and control of the economic 
evaluations is needed if ICERs are to inform health care policy makers.  

• The ICER threshold value is generally perceived as a fixed value against 
which the ICERs of other interventions can be compared to decide 
whether the new intervention is cost-effective. In real life, however, the 
ICER threshold value can never be a fixed value over a long period of 
time. 

• Alternative approaches are the in-between comparison of ICERs without 
reference to an ICER threshold value, the opportunity cost approach and 
the cost-consequences approach. Combinations of different alternatives 
are probably the most valuable. 

• Although the weight of economic considerations might differ between 
decisions, ignoring economic efficiency in health care decision making is 
unethical. 

• Besides economic and clinical research based arguments, social justice 
considerations remain a core element in the decision making process. 
The question on the allocation of limited resources to obtain optimal 
outcomes is therefore not a technical “neutral” issue but also an issue of 
societal values. 

• More research is needed on the applicability of theoretical foundations 
for CEA in different health care systems and on the place of CEA in 
different political decision making structures and cultures. 

• Research is also needed on the decision criteria deemed relevant in the 
Belgian context. 
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5 CONCLUSION  
The aim of this report is to provide a reference document for non-health economists 
on economic evaluation in health care, its basic concepts and its potential value for 
health care policy making. The report explains why ICER threshold values, defined in 
their neo-classical welfarist sense and under a fixed budget constraint, have a theoretical 
basis that is, however, untenable in daily practice because basic assumptions are not 
fulfilled. This raises the question about whether we still need ICERs, since, according to 
theory, they should be compared with an ICER threshold value. 

ICERs can be valuable in two ways: 

• define the ICER threshold value as the maximum societal WTP for a unit 
of health effect. This option requires a flexible budget and the 
measurement of the maximum societal WTP for a generic QALY. 

• determine the acceptability of an ICER on a case-by-case basis by 
evaluating the societal WTP for a unit of health effect for each 
intervention separately. This option does not require the identification of 
an ICER threshold value but derives interventions’ relative cost-
effectiveness by means of in-between comparisons of ICERs. Other 
considerations are weighed against the efficiency criteria once the relative 
position of the intervention’s ICER compared to other interventions’ 
ICERs is determined.  

Other options, not using the ICER, to inform health policy makers about the efficiency 
of interventions are:  

• the opportunity cost approach  

• the cost-consequences approach. 

Clearly, each of these approaches has its merits and weaknesses. The budgetary context 
is an important determinant for the applicability of the alternatives but also 
methodological issues may impede the application of an approach. Because it is unethical 
to ignore economic efficiency in the decision making process, a combination of 
approaches will probably offer the best result in terms of informing health care policy 
makers. 

No single country included in our review used a single ICER threshold value. Either an 
‘acceptable’ range is defined as in the UK, or no explicit ICER threshold values are used 
at all. In most countries, it appears that interventions with a low ICER are more likely to 
become accepted than interventions with a high ICER. In the presence of high ICERs, 
other assessment elements may become more important. 

In Belgium decision making remains mainly an interactive deliberation process, although 
efforts are made to ‘rationalise’ the decision making and substantiate reimbursement 
requests with scientific evidence. In contrast to clinical effectiveness, cost-effectiveness 
is sometimes considered in the decision making process by the DRC but rarely by the 
TCI.  

A key message we derive from this work is the importance of transparency about the 
criteria and social values that are weighed in a health policy making process. Therefore 
it is important that the information presented to health care policy makers makes sense 
to them, e.g. by presenting the information in disaggregated form in addition to 
‘composite’ ICERs.  
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6 RECOMMENDATIONS 
• Cost-effectiveness should be a criterion in the decision making process, as 

ignoring economic efficiency is unethical. Dossiers submitted to support 
policy makers should therefore always include an economic evaluation. 

• Economic models should be reported in a transparent way, presenting all 
information used in the model in a way that allows the policy makers to 
verify the assumptions, view the uncertainties and weigh the importance 
of the assumptions and uncertainties for the decision. Transparency and 
control of economic models is crucial to increase their credibility. 

• The results of economic evaluations should be presented in disaggregated 
form. This includes “unpacking” the ICER but also presenting other 
economically relevant outcome parameters that can be derived from the 
economic evaluation but that are not necessarily visible in the ICER 
estimate.  

• Alongside the disaggregated presentation of economically important 
elements, also the ICER should continue to be presented, calculated 
following standard methodological guidelines.  

• Scientific research should continue to be used in the decision making 
processes on the allocation of health care resources. It will allow policy 
makers to back up arguments in favour of or against a particular decision 
by scientific evidence. 

• Decision makers should be more transparent in their decision making 
criteria and the relative importance of the different criteria in each 
decision.  



62  ICER Thresholds KCE Reports 100 

7 REFERENCES 
1. Weinstein MC, Stason WB. Foundations of cost-effectiveness analysis for health and medical 

practices. N Engl J Med. 1977;296(13):716-21. 

2. Drummond M, Sculpher M, Torrance G, O'Brien B, Stoddart G. Methods for the Economic 
Evaluation of Health Care Programmes (Third Edition). Oxford University Press, editor. 
Oxford; 2005. 

3. Morris S, Devlin N, Parkin D. Economic Analysis in Health Care. 1 ed. West Sussex: John 
Wiley & Sons, Ltd.; 2007. 

4. Gold M, Siegel J, Russell L, Weinstein M. Cost-effectiveness in health and medicine. Oxford: 
Oxford University Press; 1996. 

5. McCabe C, Claxton K, Culyer AJ. The NICE Cost-Effectiveness Threshold: What it is and 
What that Means. Pharmacoeconomics. 2008;26(9):733-44. 

6. Rutigliano MJ. Cost effectiveness analysis: a review. Neurosurgery. 1995;37(3):436-43; 
discussion 43-4. 

7. Siegel JE, Torrance GW, Russell LB, Luce BR, Weinstein MC, Gold MR. Guidelines for 
pharmacoeconomic studies. Recommendations from the panel on cost effectiveness in health 
and medicine. Panel on cost Effectiveness in Health and Medicine. Pharmacoeconomics. 
1997;11(2):159-68. 

8. Brouwer WB, Koopmanschap MA. On the economic foundations of CEA. Ladies and 
gentlemen, take your positions! J Health Econ. 2000;19(4):439-59. 

9. Wagstaff A. QALYs and the equity-efficiency trade-off. J Health Econ. 1991;10(1):21-41. 

10. Williams A. Intergenerational equity: an exploration of the 'fair innings' argument. Health Econ. 
1997;6(2):117-32. 

11. Bleichrodt H. Health utility indices and equity considerations. J Health Econ. 1997;16(1):65-91. 

12. Dowie J. Why cost-effectiveness should trump (clinical) effectiveness: the ethical economics of 
the South West quadrant. Health Econ. 2004;13(5):453-9. 

13. Donaldson C, Currie G, Mitton C. Cost effectiveness analysis in health care: contraindications. 
BMJ. 2002;325(7369):891-4. 

14. Australian Department of Health and Aging. Guidelines for preparing submissions to the 
Pharmaceutical Benefits Advisory Committee (version 4.2). In: Pharmaceutical Benefits 
Advisory Committee; 2007. 

15. Barton P, Bryan S, Robinson S. Modelling in the economic evaluation of health care: selecting 
the appropriate approach. J Health Serv Res Policy. 2004;9(2):110-8. 

16. College voor Zorgverzekeringen (CVZ). Guidelines for pharmacoeconomic research, updated 
version. In. Diemen: CVZ; 2006. 

17. Bryan S, Williams I, McIver S. Seeing the NICE side of cost-effectiveness analysis: a qualitative 
investigation of the use of CEA in NICE technology appraisals. Health Econ. 2007;16(2):179-93. 

18. Cleemput I, Van Wilder P, Vrijens F, Huybrechts M, Ramaekers D. Guidelines for 
Pharmacoeconomic Evaluations in Belgium. Health Technology assessment (HTA). Bruxelles: 
Belgian Health Care Knowledge Centre (KCE); 2008. KCE Reports 78C (D/2008/10.273/27)  
Available from: http://kce.fgov.be/index_en.aspx?SGREF=5213&CREF=11009 

19. Griebsch I, Coast J, Brown J. Quality-adjusted life-years lack quality in pediatric care: a critical 
review of published cost-utility studies in child health. Pediatrics. 2005;115(5):e600-14. 

20. Scuffham PA, Whitty JA, Mitchell A, Viney R. The use of QALY weights for QALY calculations: 
a review of industry submissions requesting listing on the Australian Pharmaceutical Benefits 
Scheme 2002-4. Pharmacoeconomics.26(4):297-310. 

21. Read JL, Quinn RJ, Berwick DM, Fineberg HV, Weinstein MC. Preferences for health 
outcomes. Comparison of assessment methods. Med Decis Making.4(3):315-29. 

22. Hornberger JC, Redelmeier DA, Petersen J. Variability among methods to assess patients' well-
being and consequent effect on a cost-effectiveness analysis. J Clin Epidemiol. 1992;45(5):505-
12. 

23. Marra CA, Marion SA, Guh DP, Najafzadeh M, Wolfe F, Esdaile JM, et al. Not all "quality-
adjusted life years" are equal. J Clin Epidemiol. 2007;60(6):616-24. 



KCE reports 100 ICER Thresholds 63 

24. Briggs A. Economics notes: handling uncertainty in economic evaluation. BMJ. 
1999;319(7202):120. 

25. Briggs A, Sculpher M, Buxton M. Uncertainty in the economic evaluation of health care 
technologies: the role of sensitivity analysis. Health Econ. 1994;3(2):95-104. 

26. Groot Koerkamp B, Hunink MGM, Stijnen T, Hammitt JK, Kuntz KM, Weinstein MC. 
Limitations of acceptability curves for presenting uncertainty in cost-effectiveness analysis.[see 
comment]. Medical Decision Making. 2007;27(2):101-11. 

27. Torgerson DJ, Raftery J. Economic notes. Discounting. BMJ. 1999;319(7214):914-5. 

28. Krahn M, Gafni A. Discounting in the economic evaluation of health care interventions. Med 
Care. 1993;31(5):403-18. 

29. Ganiats TG. Prevention, policy, and paradox: what is the value of future health? Am J Prev Med. 
1997;13(1):12-7. 

30. Milne R. Valuing prevention: discounting health benefits and costs in New Zealand. N Z Med J. 
2005;118(1214):U1443. 

31. Bonneux L, Birnie E. The discount rate in the economic evaluation of prevention: a thought 
experiment. J Epidemiol Community Health. 2001;55(2):123-5. 

32. Brouwer W, van Hout B, Rutten F. A fair approach to discounting future effects: taking a 
societal perspective. J Health Serv Res Policy. 2000;5(2):114-8. 

33. Brouwer WB, Niessen LW, Postma MJ, Rutten FF. Need for differential discounting of costs 
and health effects in cost effectiveness analyses. BMJ. 2005;331(7514):446-8. 

34. Claxton K, Sculpher M, Culyer A, McCabe C, Briggs A, Akehurst R, et al. Discounting and 
cost-effectiveness in NICE - stepping back to sort out a confusion. Health Econ. 2006;15(1):1-
4. 

35. Gravelle H, Smith D. Discounting for health effects in cost-benefit and cost-effectiveness 
analysis. Health Econ. 2001;10(7):587-99. 

36. Gravelle H, Brouwer W, Niessen L, Postma M, Rutten F. Discounting in economic evaluations: 
stepping forward towards optimal decision rules. Health Econ. 2007;16(3):307-17. 

37. Philips Z, Claxton K, Palmer S. The half-life of truth: what are appropriate time horizons for 
research decisions? Med Decis Making. 2008;28(3):287-99. 

38. Walker D, Fox-Rushby J. Allowing for uncertainty in economic evaluations: qualitative 
sensitivity analysis. Health Policy Plan. 2001;16(4):435-43. 

39. Eckermann S, Willan AR. Expected value of information and decision making in HTA. Health 
Econ. 2007;16(2):195-209. 

40. Fenwick E, Claxton K, Sculpher M. The value of implementation and the value of information: 
combined and uneven development. Med Decis Making. 2008;28(1):21-32. 

41. Claxton K, Ginnelly L, Sculpher M, Philips Z, Palmer S. A pilot study on the use of decision 
theory and value of information analysis as part of the NHS Health Technology Assessment 
programme. Health Technol Assess. 2004;8(31):1-103, iii. 

42. Briggs A, Gray AM. Handling uncertainty when performing economic evaluation of healthcare 
interventions. Health Technology Assessment. 1999;3(2). 

43. Culyer AJ, Newhouse JP. Handbook of Health Economics. New York: Elsevier; 2000. 

44. Dolan P, Edlin R, Tsuchiya A. The relative societal value of health gains to different 
beneficiaries. 2008. RM03/JH11 Available from: 
http://www.pcpoh.bham.ac.uk/publichealth/methodology/projects/RM03_JH11_PD.shtml 

45. Weinstein M, Zeckhauser R. Critical ratios and efficient allocation. Journal of Public Economics. 
1973;2:147-57. 

46. Birch S, Gafni A. Information created to evade reality (ICER): things we should not look to for 
answers. Pharmacoeconomics. 2006;24(11):1121-31. 

47. Sendi P, Gafni A, Birch S. Opportunity costs and uncertainty in the economic evaluation of 
health care interventions. Health Econ. 2002;11(1):23-31. 

48. National Institute for Clinical Excellence. Briefing paper for the Methods Working Party on the 
Cost-Effectiveness Threshold. 2007.   

49. Birch S, Gafni A. Economics and the evaluation of health care programmes: generalisability of 
methods and implications for generalisability of results. Health Policy. 2003;64(2):207-19. 



64  ICER Thresholds KCE Reports 100 

50. Birch S, Gafni A. Changing the problem to fit the solution: Johannesson and Weinstein's (mis) 
application of economics to real world problems. J Health Econ. 1993;12(4):469-76. 

51. van Hout BA, Al MJ, Gordon GS, Rutten F. Costs, effects and C/E-ratios alongside a clinical 
trial. Health Econ. 1994;3(5):309-19. 

52. Murray CJ, Evans DB, Acharya A, Baltussen RM. Development of WHO guidelines on 
generalized cost-effectiveness analysis. Health Econ. 2000;9(3):235-51. 

53. World Health Organization. Making Choices in Health: WHO guide to cost-effectiveness 
analysis. Geneva: WHO; 2003.   

54. Garber AM, Phelps CE. Economic foundations of cost-effectiveness analysis. J Health Econ. 
1997;16(1):1-31. 

55. Weinstein MC, editor. From cost-effectiveness ratios to resource allocation: where to draw 
the line? Cambridge: Cambridge University Press; 1995. 

56. Ubel PA, Hirth RA, Chernew ME, Fendrick AM. What is the price of life and why doesn't it 
increase at the rate of inflation? Arch Intern Med. 2003;163(14):1637-41. 

57. Birch S, Donaldson C. Valuing the benefits and costs of health care programmes: where's the 
'extra' in extra-welfarism? Soc Sci Med. 2003;56(5):1121-33. 

58. Dickson M, Hurst J, Jacobzone S. Survey of Pharmacoeconomic Assessment Activity in Eleven 
Countries. Paris: Directorate for Employment, Labour and Social Affairs; 2003. OECD Health 
Working Papers 4 (4)  Available from: http://www.oecd.org/dataoecd/27/25/2955828.pdf 

59. van der Zee J, Kroneman MW. Bismarck or Beveridge: a beauty contest between dinosaurs. 
BMC Health Serv Res.7:94. 

60. Lameire N, Joffe P, Wiedemann M. Healthcare systems--an international review: an overview. 
Nephrol Dial Transplant.14 Suppl 6:3-9. 

61. Culyer A, McCabe C, Briggs A, Claxton K, Buxton M, Akehurst R, et al. Searching for a 
threshold, not setting one: the role of the National Institute for Health and Clinical Excellence. 
J Health Serv Res Policy. 2007;12(1):56-8. 

62. Birch S, Gafni A. The biggest bang for the buck or bigger bucks for the bang: the fallacy of the 
cost-effectiveness threshold. J Health Serv Res Policy. 2006;11(1):46-51. 

63. Gafni A. Economic Evaluation of Health Care Interventions: The biggest bang for the buck or 
the bigger bucks for the bang? In. 

64. Gafni A, Birch S. Incremental cost-effectiveness ratios (ICERs): the silence of the lambda. Soc 
Sci Med. 2006;62(9):2091-100. 

65. Devlin N, Parkin D. Does NICE have a cost-effectiveness threshold and what other factors 
influence its decisions? A binary choice analysis. Health Econ. 2004;13(5):437-52. 

66. Appleby J, Devlin N, Parkin D. NICE's cost effectiveness threshold. BMJ. 2007;335(7616):358-9. 

67. Rawlins MD, Culyer AJ. National Institute for Clinical Excellence and its value judgments. BMJ. 
2004;329(7459):224-7. 

68. Birch S, Gafni A. Cost effectiveness/utility analyses. Do current decision rules lead us to where 
we want to be? J Health Econ. 1992;11(3):279-96. 

69. Karlsson G, Johannesson M. Cost-effectiveness analysis and capital costs. Soc Sci Med. 
1998;46(9):1183-91. 

70. Stinnett AA, Paltiel AD. Mathematical programming for the efficient allocation of health care 
resources. J Health Econ. 1996;15(5):641-53. 

71. Thiry N, Lambert ML, Cleemput I, Huybrechts M, Neyt M, Hulstaert F, et al. HPV Vaccination 
for the Prevention of Cervical Cancer in Belgium: Health Technology Assessment. In: KCE 
Reports. Brussels: Belgian Health Care Knowledge Centre (KCE); 2007. 

72. Claxton K. Oft, Vbp: Qed? Health Econ. 2007;16(6):545-58. 

73. Jena AB, Philipson TJ. Cost-effectiveness analysis and innovation. J Health Econ. 
2008;27(5):1224-36. 

74. Ethical aspects of cost-utility analysis. In: 4th Forum of National Ethics Councils in EU 
Countries. Amsterdam; 2004. 

75. Bleichrodt H, Diecidue E, Quiggin J. Equity weights in the allocation of health care: the rank-
dependent QALY model. J Health Econ. 2004;23(1):157-71. 



KCE reports 100 ICER Thresholds 65 

76. Bryan S, Roberts T, Heginbotham C, McCallum A. QALY-maximisation and public preferences: 
results from a general population survey. Health Econ. 2002;11(8):679-93. 

77. Coast J. Is economic evaluation in touch with society's health values? BMJ. 
2004;329(7476):1233-6. 

78. Dakin HA, Devlin NJ, Odeyemi IAO. "Yes", "No" or "Yes, but"? Multinomial modelling of NICE 
decision making. Health Policy. 2006;77(3):352-67. 

79. Dolan P. The measurement of individual utility and social welfare. J Health Econ. 1998;17(1):39-
52. 

80. Dolan P. Utilitarianism and the measurement and aggregation of quality--adjusted life years. 
Health Care Anal. 2001;9(1):65-76. 

81. Dolan P, Shaw R, Tsuchiya A, Williams A. QALY maximisation and people's preferences: a 
methodological review of the literature. Health Econ. 2005;14(2):197-208. 

82. Dolan PA, Olsen JA. Equity in health: the importance of different health streams. J Health Econ. 
2001;20(5):823-34. 

83. King JT, Jr., Tsevat J, Lave JR, Roberts MS. Willingness to pay for a quality-adjusted life year: 
implications for societal health care resource allocation. Med Decis Making. 2005;25(6):667-77. 

84. Olsen JA. A note on eliciting distributive preferences for health. J Health Econ. 2000;19(4):541-
50. 

85. Polsky D. Does willingness to pay per quality-adjusted life year bring us closer to a useful 
decision rule for cost-effectiveness analysis? Med Decis Making. 2005;25(6):605-6. 

86. Schwappach DL. Resource allocation, social values and the QALY: a review of the debate and 
empirical evidence. Health Expect. 2002;5(3):210-22. 

87. Schwappach DL. Does it matter who you are or what you gain? An experimental study of 
preferences for resource allocation. Health Econ. 2003;12(4):255-67. 

88. Stolk EA, Pickee SJ, Ament AH, Busschbach JJ. Equity in health care prioritisation: an empirical 
inquiry into social value. Health Policy. 2005;74(3):343-55. 

89. Tsuchiya A. QALYs and ageism: philosophical theories and age weighting. Health Econ. 
2000;9(1):57-68. 

90. Tsuchiya A, Dolan P. The QALY model and individual preferences for health states and health 
profiles over time: a systematic review of the literature. Med Decis Making. 2005;25(4):460-7. 

91. Tsuchiya A, Dolan P. Do NHS clinicians and members of the public share the same views about 
reducing inequalities in health? Soc Sci Med. 2007;64(12):2499-503. 

92. Tsuchiya A, Dolan P. Equality of what in health? Distinguishing between outcome egalitarianism 
and gain egalitarianism. Health Econ. 2008. 

93. Pritchard C. Overseas approaches to decision making. In: Towse A, Pritchard C, Devlin N, 
editors. Cost-Effectiveness Thresholds. Economic and Ethical Issues. London: King’s Fund and 
Office of Health Economics; 2002.  

94. Rocchi A, Menon D, Verma S, Miller E. The Role of Economic Evidence in Canadian Oncology 
Reimbursement Decision making: To Lambda and Beyond. Value Health. 2007. 

95. Henry DA, Hill SR, Harris A. Drug prices and value for money: the Australian Pharmaceutical 
Benefits Scheme. JAMA. 2005;294(20):2630-2. 

96. Braithwaite RS, Meltzer DO, King JT, Jr., Leslie D, Roberts MS. What does the value of 
modern medicine say about the $50,000 per quality-adjusted life-year decision rule? Med Care. 
2008;46(4):349-56. 

97. Miners AH, Garau M, Fidan D, Fischer AJ. Comparing estimates of cost effectiveness submitted 
to the National Institute for Clinical Excellence (NICE) by different organisations: retrospective 
study. BMJ. 2005;330(7482):65. 

98. Gafni A, Birch S, Nice, National Health S. NICE methodological guidelines and decision making 
in the National Health Service in England and Wales. Pharmacoeconomics. 2003;21(3):149-57. 

99. Williams A. What could be nicer than NICE? London: Office of Health Economics; 2004.   

100. Buxton MJ. How much are health-care systems prepared to pay to produce a QALY? Eur J 
Health Econ. 2005;6(4):285-7. 

101. Byrne MM, O'Malley K, Suarez-Almazor ME. Willingness to pay per quality-adjusted life year in 
a study of knee osteoarthritis. Med Decis Making. 2005;25(6):655-66. 



66  ICER Thresholds KCE Reports 100 

102. Williams A. Is the QALY a technical solution to a political problem? Of course not! Int J Health 
Serv. 1991;21(2):365-9; discussion 71-2. 

103. Baltussen R, ten Asbroek AH, Koolman X, Shrestha N, Bhattarai P, Niessen LW. Priority 
setting using multiple criteria: should a lung health programme be implemented in Nepal? 
Health Policy Plan. 2007;22(3):178-85. 

104. Mitton C, Donaldson C. Health care priority setting: principles, practice and challenges. Cost 
Eff Resour Alloc. 2004;2(1):3. 

105. Gibson J, Mitton C, Martin D, Donaldson C, Singer P. Ethics and economics: does programme 
budgeting and marginal analysis contribute to fair priority setting? J Health Serv Res Policy. 
2006;11(1):32-7. 

106. Nord E, Richardson J, Street A, Kuhse H, Singer P. Maximizing health benefits vs egalitarianism: 
an Australian survey of health issues. Soc Sci Med. 1995;41(10):1429-37. 

107. Dolan P, Cookson R. A qualitative study of the extent to which health gain matters when 
choosing between groups of patients. Health Policy. 2000;51(1):19-30. 

108. Klevit HD, Bates AC, Castanares T, Kirk EP, Sipes-Metzler PR, Wopat R. Prioritization of 
health care services. A progress report by the Oregon Health Services Commission. Arch 
Intern Med. 1991;151(5):912-6. 

109. Allen D, Lee RH, Lowson K. The use of QALYS (quality-adjusted life years) in health service 
planning. Int J Health Plann Manage. 1989;4(4):261-73. 

110. Eddy DM. Oregon's methods. Did cost-effectiveness analysis fail? JAMA. 1991;266(15):2135-41. 

111. Drummond M, Brown R, Fendrick AM, Fullerton P, Neumann P, Taylor R, et al. Use of 
pharmacoeconomics information--report of the ISPOR Task Force on use of 
pharmacoeconomic/health economic information in health-care decision making. Value Health. 
2003;6(4):407-16. 

112. Hoffmann C, Graf von der Schulenburg JM. The influence of economic evaluation studies on 
decision making. A European survey. The EUROMET group. Health Policy. 2000;52(3):179-92. 

113. Williams A. QALYS and ethics: a health economist's perspective. Soc Sci Med. 
1996;43(12):1795-804. 

114. Grosse SD, Teutsch SM, Haddix AC. Lessons from cost-effectiveness research for United 
States public health policy. Annu Rev Public Health. 2007;28:365-91. 

115. Williams I, Bryan S, McIver S. How should cost-effectiveness analysis be used in health 
technology coverage decisions? Evidence from the National Institute for Health and Clinical 
Excellence approach. J Health Serv Res Policy. 2007;12(2):73-9. 

116. Simon HA. Administrative Behaviour: A Study of Decision making Processes in Administrative 
Organizations. 3rd ed. New York: Free Press; 1976. 

117. March JG, Olsen JP. Organizational learning and the ambiguity of the past. . In: March JG, Olsen 
JP, editors. Ambiguity and Choice in Organizations. 2nd ed. Bergen, Norway: 
Universitatsforlaget; 1987.  

118. Lindblom CE. The Science of Muddling Through. Public Administration Review. 1959;19(2):79-
88. 

119. Elliott H, Popay J. How are policy makers using evidence? Models of research utilisation and 
local NHS policy making. J Epidemiol Community Health. 2000;54(6):461-8. 

120. Davis P, Howden-Chapman P. Translating research findings into health policy. Soc Sci Med. 
1996;43(5):865-72. 

121. Kothari A, Birch S, Charles C. "Interaction" and research utilisation in health policies and 
programs: does it work? Health Policy. 2005;71(1):117-25. 

122. Innvaer S, Vist G, Trommald M, Oxman A. Health policy-makers' perceptions of their use of 
evidence: a systematic review. J Health Serv Res Policy. 2002;7(4):239-44. 

123. Lavis JN, Lomas J, Hamid M, Sewankambo NK. Assessing country-level efforts to link research 
to action. Bull World Health Organ. 2006;84(8):620-8. 

124. Milewa T, Barry C. Health Policy and the Politics of Evidence. Social Policy and Administration. 
2005;39(5):498-512. 

125. Eichler HG, Kong SX, Gerth WC, Mavros P, Jonsson B. Use of cost-effectiveness analysis in 
health-care resource allocation decision making: how are cost-effectiveness thresholds 
expected to emerge? Value Health. 2004;7(5):518-28. 



KCE reports 100 ICER Thresholds 67 

126. Williams I, Bryan S. Understanding the limited impact of economic evaluation in health care 
resource allocation: a conceptual framework. Health Policy. 2007;80(1):135-43. 

127. Williams IP, Bryan S. Cost-effectiveness analysis and formulary decision making in England: 
findings from research. Soc Sci Med. 2007;65(10):2116-29. 

128. Duthie T, Trueman P, Chancellor J, Diez L. Research into the use of health economics in 
decision making in the United Kingdom--Phase II. Is health economics 'for good or evil'? Health 
Policy. 1999;46(2):143-57. 

129. Drummond M, Cooke J, Walley T. Economic evaluation under managed competition: evidence 
from the U.K. Soc Sci Med. 1997;45(4):583-95. 

130. Williams I, McIver S, Moore D, Bryan S. The use of economic evaluations in NHS decision 
making: a review and empirical investigation. Health Technol Assess. 2008;12(7):iii, ix-x, 1-175. 

131. von der Schulenburg J, Vauth C, Mittendorf T, Greiner W. Methods for determining cost-
benefit ratios for pharmaceuticals in Germany. Eur J Health Econ. 2007;8 Suppl 1:S5-31. 

132. Thurston SJ, Craig D, Wilson P, Drummond MF. Increasing decision makers' access to 
economic evaluations: alternative methods of communicating the information. Int J Technol 
Assess Health Care. 2008;24(2):151-7. 

133. Hoffmann C, Stoykova BA, Nixon J, Glanville JM, Misso K, Drummond MF. Do health-care 
decision makers find economic evaluations useful? The findings of focus group research in UK 
health authorities. Value Health. 2002;5(2):71-8. 

134. Ross J. The use of economic evaluation in health care: Australian decision makers' perceptions. 
Health Policy. 1995;31(2):103-10. 

135. Eddama O, Coast J. Use of economic evaluation in local health care decision making in England: 
A qualitative investigation. Health Policy. 2008. 

136. Eddama O, Coast J. A systematic review of the use of economic evaluation in local decision 
making. Health Policy. 2008;86(2-3):129-41. 

137. Sculpher MJ, Pang FS, Manca A, Drummond MF, Golder S, Urdahl H, et al. Generalisability in 
economic evaluation studies in healthcare: a review and case studies. Health Technol Assess. 
2004;8(49):iii-iv, 1-192. 

138. Raftery JP. Paying for costly pharmaceuticals: regulation of new drugs in Australia, England and 
New Zealand. Med J Aust. 2008;188(1):26-8. 

139. Stoykova B, Drummond M, Barbieri M, Kleijnen J. The lag between effectiveness and cost-
effectiveness evidence of new drugs. Implications for decision making in health care. Eur J 
Health Econ. 2003;4(4):313-8. 

140. Weinstein MC. How much are Americans willing to pay for a quality-adjusted life year? Med 
Care. 2008;46(4):343-5. 

141. Stolk EA, van Donselaar G, Brouwer WB, Busschbach JJ. Reconciliation of economic concerns 
and health policy: illustration of an equity adjustment procedure using proportional shortfall. 
Pharmacoeconomics. 2004;22(17):1097-107. 

142. Baltussen R, Niessen L. Priority setting of health interventions: the need for multi-criteria 
decision analysis. Cost Eff Resour Alloc. 2006;4:14. 

143. Daniels N, Sabin J. Limits to health care: fair procedures, democratic deliberation, and the 
legitimacy problem for insurers. Philos Public Aff. 1997;26(4):303-50. 

144. Daniels N. Accountability for reasonableness. Bmj. 2000;321(7272):1300-1. 

145. Daniels N, Sabin JE. Accountability for reasonableness: an update. Bmj. 2008;337:a1850. 

146. Daniels N, Teagarden JR, Sabin JE. An ethical template for pharmacy benefits. Health Aff 
(Millwood). 2003;22(1):125-37. 

147. Sabin JE, Daniels N. Making insurance coverage for new technologies reasonable and 
accountable. Jama. 1998;279(9):703-4. 

148. Teagarden JR, Daniels N, Sabin JE. A proposed ethical framework for prescription drug benefit 
allocation policy. J Am Pharm Assoc (Wash). 2003;43(1):69-74. 

149. Gruskin S, Daniels N. Process is the point: justice and human rights: priority setting and fair 
deliberative process. Am J Public Health. 2008;98(9):1573-7. 



68  ICER Thresholds KCE Reports 100 

150. Towse A, Pritchard C. Does NICE have a threshold? An external view. In: Towse A, Pritchard 
C, Devlin N, editors. Cost-Effectiveness Thresholds. Economic and Ethical Issues. London: 
King’s Fund and Office of Health Economics; 2002.  

151. National Institute for Clinical Excellence. Guide to the Methods of Technology Appraisal. April 
2004. 

152. NICE. Guide to the Methods of Technology Appraisal. Draft for consultation. 2007 November 
2007.   

153. National Institute for Health and Clinical Excellence. Guide to the Methods of Technology 
Appraisal. Draft for Consultation. London: NICE; 2007 November 2007.  Available from: 
http://www.nice.org.uk/media/8AE/5C/TAMethodsGuideUpdateFINALFORCONSULTATION2
81107.pdf 

154. Guidelines for the economic evaluation of health technologies: Canada (3rd edition). In. 
Ottawa: Canadian Agency for Drugs and Technologies in Health; 2006. 

155. Laupacis A, Feeny D, Detsky AS, Tugwell PX. How attractive does a new technology have to 
be to warrant adoption and utilization? Tentative guidelines for using clinical and economic 
evaluations. CMAJ. 1992;146(4):473-81. 

156. Raad voor de Volksgezondheid en Zorg. Zinnige en duurzame zorg. Zoetermeer: 2006.  
Available from: http://www.rvz.net/data/download/advies_Zinnige_zorg.pdf 

157. Stolk EA, Poley M, Brouwer W, van Busschbach J. Proeftoetsing van het iMTA-model. 
Identificatie van aandoeningen met minimale ziektelast en proeftoetsing van de voor ziektelast 
gecorrigeerde doelmatigheidstoets. In: (CVZ) CvZ, editor. Vervolgonderzoek breedte 
geneesmiddelenpakket. Amstelveen; 2002. Available from: 
http://www.xs4all.nl/~jannetvb/busschbach/manuscripts/2002%20Vervolgonderzoek%20CvZ.pdf 

158. Hirth RA, Chernew ME, Miller E, Fendrick AM, Weissert WG. Willingness to pay for a quality-
adjusted life year: in search of a standard. Med Decis Making. 2000;20(3):332-42. 

159. Grocott R, Schoeler R, Priest V, Hall C, Metcalfe S, Brougham M, et al. Prescription for 
Pharmacoeconomic Analysis. Methdos for cost-utility analysis. 2007.   

160. PHARMAC. Prescription for pharmacoeconomic analysis: methods for cost-utility analysis. 
Pharmaceutical Management Agency; 2007.   

161. The Pharmaceutical Benefits Board. General guidelines for economic evaluations from the 
Pharmaceutical Benefits Board. LFNAR; 2003.  (2003:2)  Available from: 
http://www.lfn.se/upload/English/ENG_lfnar2003-eng.pdf 

162. Carlsson P. Health technology assessment and priority setting for health policy in Sweden. Int J 
Technol Assess Health Care. 2004;20(1):44-54. 

163. Norwegian Medicines Agency Oslo;c 2005. Norwegian guidelines for pharmacoeconomic 
analysis in connection with applications for reimbursement. Available from: 
http://www.legemiddelverket.no/templates/InterPage____25644.aspx?filterBy=CopyToIndustry 

164. Kristensen FB, Sigmund He. Health Technology Assessment Handbook. 2nd edition ed. 
Copenhagen: Danish Centre for Health Technology Assessment, National Board of Health; 
2007. 

165. Royal Decree of 21 December 2001. Koninklijk Besluit tot vaststelling van de procedures, 
termijnen en voorwaarden inzake de tegemoetkoming van de verplichte verzekering voor 
geneeskundige verzorging en uitkeringen in de kosten van farmaceutische specialiteiten/Arrêté 
Royal fixant les procédures, delais et conditions en matière d’intervention de l’assurance 
obligatoire soins de santé et indemnités dans le coût des spécialités pharmaceutiques. Belgisch 
Staatsblad/Moniteur Belge 29/12/2001: . 

166. Royal Decree of 21 December 2001. Koninklijk besluit tot wijziging van het koninklijk besluit 
van 3 juli 1996 tot uitvoering van de wet betreffende de verplichte verzekering voor 
geneeskundige verzorging en uitkeringen, gecoördineerd op 14 juli 1994/ Arrêté Royal portant 
modification de l’arrêté Royal du 3 juillet 1996 portant exécution de la loi relative à l’assurance 
obligatoire soins de santé et indemnités, coordonnée le 14 juillet 1994. . Belgisch 
Staatsblad/Moniteur Belge 29/12/2001. 

167. Council Directive 89/105/EEC of 21 December 1988 relating to the transparency of measures 
regulating the pricing of medicinal products for human use and their inclusion in the scope of 
national health insurance systems. OJ No L 40, 1989. Available from: 
http://ec.europa.eu/enterprise/phabiocom/docs/dir_1989_105/dir_1989_105_en.pdf 



KCE reports 100 ICER Thresholds 69 

168. Royal Decree of 21 December 2001 (published 29 December 2001): Koninklijk besluit van 21 
december 2001 tot vaststelling van de procedures, termijnen en voorwaarden inzake de 
tegemoetkoming van de verplichte verzekering voor geneeskundige verzorging en uitkeringen 
in de kosten van farmaceutische specialiteiten, B.S. 29 december 2001 // Arrêté royal de 21 
décembre 2001 fixant les procédures, délais et conditions concernant l'intervention de 
l'assurance obligatoire soins de santé et indemnités dans le coût des spécialités 
pharmaceutiques, M.B. le 29 décembre 2001., 2001.  

169. Law coordinated on 14 July 1994. Wet betreffende de verplichte verzekering voor 
geneeskundige verzorging en uitkeringen, gecoördineerd op 14 juli 1994. / Loi relative à 
l’assurance obligatoire soins de santé et indemnités, coordonnée le 14 juillet 1994. Belgisch 
Staatsblad/Moniteur Belge 27/08/1994. 

170. Royal Decree of 18 January 1999. Koninklijk besluit tot goedkeuring van het huishoudelijk 
reglement van de Technische Raad voor implantaten ingesteld bij de Dienst voor 
geneeskundige verzorging van het Rijksinstituut voor ziekte- en invaliditeitsverzekering. / 
Arrêté Royal portant approbation du règlement d'ordre intérieur du Conseil technique des 
implants institué auprès du Service des soins de santé de l'Institut national d'assurance maladie-
invalidité. Belgisch Staatsblad/Moniteur Belge 17/02/1999. 

171. Royal Decree of 20 February 2008. Koninklijk besluit tot wijziging, wat de Commissie 
Tegemoetkoming Implantaten en invasieve Medische Hulpmiddelen betreft, van het koninklijk 
besluit van 3 juli 1996 tot uitvoering van de wet betreffende de verplichte verzerkering voor 
geneeskundige verzorging en uitkeringen, gecoördineerd op 14 juli 1994. / Arrêté Royal 
modifiant, en ce qui concerne la Commission de Remboursement des Implants et Dispositifs 
médicaux invasifs, l’arrêté Royal du 3 juillet 1996 portant exécution de la loi relative à 
l’assurance obligatoire soins de santé et indemnités, coordonnée le 14 juillet 1994. Belgisch 
Staatsblad/Moniteur Belge 20/02/2008. 



 



 

 
This page is left intentionally blank. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Legal depot : D/2008/10.273/96 



 

 

KCE reports 

33  Effects and costs of pneumococcal conjugate vaccination of Belgian children. D/2006/10.273/54. 
34  Trastuzumab in Early Stage Breast Cancer. D/2006/10.273/25. 
36  Pharmacological and surgical treatment of obesity. Residential care for severely obese children 

in Belgium. D/2006/10.273/30. 
37  Magnetic Resonance Imaging. D/2006/10.273/34. 
38  Cervical Cancer Screening and Human Papillomavirus (HPV) Testing D/2006/10.273/37. 
40  Functional status of the patient: a potential tool for the reimbursement of physiotherapy in 

Belgium? D/2006/10.273/53. 
47  Medication use in rest and nursing homes in Belgium. D/2006/10.273/70. 
48  Chronic low back pain. D/2006/10.273.71. 
49  Antiviral agents in seasonal and pandemic influenza. Literature study and development of 

practice guidelines. D/2006/10.273/67. 
54  Cost-effectiveness analysis of rotavirus vaccination of Belgian infants D/2007/10.273/11. 
59  Laboratory tests in general practice D/2007/10.273/26. 
60  Pulmonary Function Tests in Adults D/2007/10.273/29. 
64  HPV Vaccination for the Prevention of Cervical Cancer in Belgium: Health Technology 

Assessment. D/2007/10.273/43. 
65  Organisation and financing of genetic testing in Belgium. D/2007/10.273/46. 
66.  Health Technology Assessment: Drug-Eluting Stents in Belgium. D/2007/10.273/49. 
70.  Comparative study of hospital accreditation programs in Europe. D/2008/10.273/03 
71.  Guidance for the use of ophthalmic tests in clinical practice. D/200810.273/06. 
72.  Physician workforce supply in Belgium. Current situation and challenges. D/2008/10.273/09. 
74  Hyperbaric Oxygen Therapy: a Rapid Assessment. D/2008/10.273/15. 
76.  Quality improvement in general practice in Belgium: status quo or quo vadis? 

D/2008/10.273/20 
82.  64-Slice computed tomography imaging of coronary arteries in patients suspected for coronary 

artery disease. D/2008/10.273/42 
83.  International comparison of reimbursement principles and legal aspects of plastic surgery. 

D/200810.273/45 
87. Consumption of physiotherapy and physical and rehabilitation medicine in Belgium. 

D/2008/10.273/56 
90. Making general practice attractive: encouraging GP attraction and retention D/2008/10.273/66. 
91 Hearing aids in Belgium: health technology assessment. D/2008/10.273/69. 
92. Nosocomial Infections in Belgium, part I: national prevalence study. D/2008/10.273/72. 
93. Detection of adverse events in administrative databases. D/2008/10.273/75. 
95. Percutaneous heart valve implantation in congenital and degenerative valve disease.  A rapid 

Health Technology Assessment. D/2008/10.273/81 
100. Threshold values for cost-effectiveness in health care. D/2008/10.273/96 
 
 
 
All KCE reports are available with a French or Dutch executive summary. The scientific summary is 
often in English. 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


	KCE reports 100 C
	Threshold values for costeffectivenessin health care
	FOREWORD
	Executive summary
	BACKGROUND
	OBJECTIVES
	METHODS
	THE INCREMENTAL COST-EFFECTIVENESS RATIO
	THE ICER THRESHOLD VALUE
	THE ROLE OF ECONOMIC EVALUATIONS INHEALTH CARE DECISION MAKING
	CONCLUSION
	RECOMMENDATIONS

	Scientific summary
	Table of contents
	GLOSSARY
	ABBREVIATIONS
	1 GENERAL INTRODUCTION
	2 ICERS AND ICER THRESHOLD VALUES
	3 THE ROLE OF ECONOMIC EVALUATIONSIN HEALTH CARE DECISION MAKING
	4 GENERAL DISCUSSION
	5 CONCLUSION
	6 RECOMMENDATIONS
	7 REFERENCES






