Identification of common currency in previous projects
EFSA2006
The aim of the risk-benefit analysis process is not a judgment on acceptability or safety. The assessments of both risk and benefit ideally should be performed under the same criteria for weighing the evidence and identifying the uncertainties. The presentation of the results of the risk-benefit assessment must fit the predefined purpose of the request and make clear where the certainties and uncertainties are in order to compare the relative confidence on the benefits with the risks. This comparison of the results can be performed by the assessor, the manager, or even the consumer.

The following possible common scale measures were mentioned:

• Incidences
• Disability Adjusted Life Years (DALYs).

• Quality Adjusted Life Years (QALYs). Like DALYs these are quantitative, but are

still based on a number of assumptions, and are more difficult to quantify than

DALYs
• Days of work lost
• Costs in money. Requires equal cost structures across countries/world and is

difficult to communicate
Challenges
DALYs are applied at the societal, rather than the individual, level. It is possible to apply DALYs in risk-benefit assessment, but appropriate data may seldom be available.
The difficulties in using DALYs are that clear messages are needed so that the numbers generated are not taken out of context. For instance, when the long-term perspective is evaluated one should not just consider individual “numbers” and forget the whole picture. 
It also seems difficult to include preventive aspects (such as effects of preservation) or absence of risk rather than benefit. Finally, the difficulty in expressing results from toxicological studies in experimental animals as DALYs needs to be overcome. It was agreed that more research and experience with different approaches are needed.

One discussion group questioned the need for a common metric as the results from the risk-benefit analysis would depend on the questions being asked. Therefore a narrative is needed for both qualitative and quantitative assessments.

Advantages
The advantages of using DALYs are that they represent an established procedure to compare risks of different nature (e.g. acute microbiological versus chronic chemical risk), and have a time-scale (includes whole life-span) and may provide guidance to the risk manager on how to prioritize the direction of targeted intervention measures. In this context a narrative is needed on which subpopulations are affected by the risks and benefits, especially if different. 
It was generally agreed that a common scale (“common currency”) for risk and benefit would facilitate the communication of the results of risk-benefit analysis. However, because this scale is likely to differ for different analyses, no generally applicable measurement scale is likely to be developed.
EFSA 2010
Scientific committee, appointed by the EFSA 2010, recommended a stepwise approach for assessing the benefits and risks of food. The last of the three steps utilizes common currency approach. In step 3, composite metrics are used to combine two or more of the following elements: increases or decreases in morbidity, mortality, disease burden, and quality of life. The choice of composite metrics should be made on a case by case basis, based on the specific risk-benefit question, identified hazards and positive health effects. 

Whilst composite metrics, such as disability or quality adjusted life years (DALYs or QALYs), can be used for direct comparison of effects, it is important to recognize that not all relevant dimensions are captured in these metrics, for example, whether the effect is in children or adults. This is because these metrics combine incidence with life years to obtain an estimate of years saved or lost respectively, so that a few young people with many years of potential life can give an equivalent value as a larger number of elderly people with far fewer years of potential life. In addition some of the DALY or QALY weightings are open for discussion.

Comparison of risks and benefits using a composite metric 

The Scientific Committee recommends that composite metrics are used to combine two or more of the following elements: increases or decreases in morbidity, mortality, disease burden, and quality of life. The choice of composite metrics should be made on a case by case basis, based on the specific risk-benefit question, identified hazards and positive health effects. The choice of a composite metric should be justified. The outcome of the risk-benefit assessment can be expressed as a single net health impact value. The Scientific Committee recommends however, when reporting to the risk-benefit manager on the outcome of the risk-benefit assessment, to provide as well the respective health impact values expressed in the selected composite metric for each relevant health effect and each relevant sub population with their respective uncertainties. The net outcome of the risk-benefit assessment should therefore not be considered in isolation. When reporting to the risk-benefit manager the risk benefit assessor needs to consider that the result “is more than a number” and should be considered together with the outcome of the Step 2 assessment. In some cases the outcome of the assessment might not lead to a clear conclusion because the inherent uncertainties are too large. In reporting back to the risk-benefit manager, recommendations on data needs to reduce uncertainty should be made.

Metrics used in risk-benefit assessment
Health effects can be assessed in a number of different dimensions, such as incidence of effect, severity of effect, morbidity and mortality rate, and in the case of positive health effects also quality of life. More than one metric will be needed to capture all dimensions of health for a risk-benefit assessment.

A common metric is a measurement expressing risks and benefits in the same unit, for example, incidence or mortality. A composite metric for risks and benefits reflects a number of dimensions of health, such as severity of the disease, morbidity and mortality, expressed in the same unit. The terminology that is used for the metrics of morbidity, mortality and disease burden varies. Therefore the Scientific Committee recommends that the definitions in the dictionary of epidemiology (latest edition, International Epidemiological Associations, Dictionary of Epidemiology, Editor Miquel Porta) be used. Alternatively, the terms used should be explicitly defined in each risk-benefit assessment.

Effects expressed in a common metric can be compared, but care must be exercised in the interpretation of the comparison. Comparing the incidence of a minor ailment with that of a major disability is obviously of limited value. Even comparison of the incidence of the same effect may be problematical due, for example, to differences in severity or age group affected. Whilst mortality metrics are more directly comparable, these also have limitations; they do not capture the total number of people affected such as when risks and benefits occur in different sub-populations varying in size. Similarly, mortality rate does not take into account the severity of the cases. Death may occur suddenly, or it may occur only after a prolonged period of ill health. Moreover, this metric, when expressed as mortality rate standardized for a given number of the population does not indicate whether the deaths are occurring in particular age groups, which may be an important consideration for risk-benefit managers.
It is recommended that further work be undertaken to define metrics to measure positive health effects and well being. It is important that the risk-benefit manager is aware of the limitations of the different metrics used for measuring risks and benefits. Metrics for assessing the risks and benefits are presented in Appendix A. The reader is referred to section 2.3 for a description of the stepwise approach proposed for the risk-benefit assessment.

Challenges

Whilst composite metrics, such as disability or quality adjusted life years (DALYs or QALYs), can be used for direct comparison of effects, it is important to recognize that not all relevant dimensions are captured in these metrics, for example, whether the effect is in children or adults. This is because these metrics combine incidence with life years to obtain an estimate of years saved or lost respectively, so that a few young people with many years of potential life can give an equivalent value as a larger number of elderly people with far fewer years of potential life. In addition some of the DALY or QALY weightings are open for discussion.

There are some aspects of positive health effects that are difficult to quantify for inclusion in the DALYs or QALYs. Currently, generally agreed metrics for positive health effects and well being are lacking, in part because there are no agreed weighting factors for positive health effects. 
BRAFO
BRAFO project, a project funded by the European Commission and coordinated by ILSI Europe, tried to develop a framework that allows quantitative comparison of human health risks and benefits of foods and food compounds based on a common scale of measurement. It will be based on the evaluation of changes in the quality/duration of life using a system that allows weighting of data quality and severity of effect, with quantification by QALY or DALY-like methodology.
The framework will take into account how risks and benefits interrelate. It is intended that the methodology developed is sufficiently transparent to serve as a reference for the harmonisation of the evaluation methods used within the European Union and more widely in international evaluations.

Options others than to combine risk and benefit in a common scale were suggested, e.g. (1) to give a detailed risk-benefit description and leave any decisions to the risk-benefit manager, or (2) to express the assessment results as changes in risk or benefit (increments) and calculate the risk + benefit difference. It was agreed that more research and experience with different approaches are needed.

QALIBRA

In many cases, conventional risk assessment may show that adverse effects are unlikely. In other cases, a qualitative evaluation may be sufficient to conclude that either the risks or the benefits dominate. When this is not the case, it may be necessary to quantify not only the incidence of adverse and beneficial effects, but also the magnitude of their impact on health, their duration, and their impact on life expectancy. In addition, it may be helpful to combine these different dimensions of health impact into a single integrated measure such as disability-adjusted life years (DALYs). The QALIBRA software integrates adverse and beneficial health effects using DALYs (as used in the WHO Global Burden of Disease surveys) or Quality-Adjusted Life Years (QALYs). These two measures are closely related but opposite in meaning: DALYs represent the number of healthy life years lost, whereas QALYs represent the number of healthy life years remaining. The QALIBRA software therefore offers a tool for the higher (quantitative) tiers of tiered approaches to risk-benefit assessment, such as those being considered by EFSA and the related EU project BRAFO.

QALIBRA project found it may be helpful to combine these different dimensions of health impact into a single integrated measure such as DALYs. The QALIBRA software therefore offers a tool for the higher (quantitative) tiers of tiered approaches to risk-benefit assessment, such as those being considered by EFSA and the related EU project BRAFO.
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