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Background, Objectives and Results

The methods concept for health economic evaluation envisages the application of an efficiency frontier to estimate the relationship
between the benefits and costs of a medical intervention compared to a relevant alternative within a therapeutic area. The benefit is
assessed by the Institute for Quality and Efficiency in Health Care (IQWiG) by means of patient-relevant endpoints (PREs). According
to Social Code Book V (SGB V), the endpoints primarily used are mortality, morbidity and health-related quality of life. IQWIG allows
the inclusion of various endpoints and thus the analysis of different efficiency frontiers. If decision-making is based on several
efficiency frontiers, it remains open how the results were interpreted by health policy decision makers.

Objective: Focus 1: It will be outlined how the conjoint / discrete choice analysis can be used to identify PREs. Moreover, it will be
shown how the method can be applied in benefit assessments, using antiviral hepatitis C therapy as an example. It will also be tested
whether this method is applicable for weighting and prioritization across multiple endpoints. In this context, simultaneously the
practicability and applicability of the approach (validity and plausibility of results) will be tested and displayed. Focus 2: It will be
demonstrated how, by means of the conjoint / discrete choice analysis, an approximative cardinalization of PREs can be presented.
Focus 3: Finally the validity and reliability of discrete choice models in the assessment of multiple endpoints will be discussed.

Research questions: This methodological approach allows the discussion of the following research questions: identification and
prioritization of PREs; approximative cardinalization: testing of the linearity assumption; patient populations: testing of the
heterogeneity assumption; patient preferences versus expert judgments.

In addition to the objectives of the pilot study, for the comprehensive presentation of the application options of the discrete choice
method, two additional research questions were examined. Firstly, for prioritization: the maximum willingness to accept the risk of
adverse effects (maximum acceptable risk). Secondly, for determination of an endpoint-based value: the comparison of therapy
alternatives.

Methods: The qualitative phase of the study comprised focus groups as well as a pre-test questionnaire. Within the quantitative
phase, a survey of patients and experts was conducted with paper-and-pencil and/or online questionnaires. A main-effects orthogonal
design was used based on an orthogonal array (67) with a total of 72 choice sets. Each expert assessed 72 choice sets. For the
patients the design was divided into 4 blocks with 18 choice sets each.

Frequencies and statistical characteristics of distributions were used, as well as bivariate (ANOVA) and regression analyses, and logit
and probit models (SPSS 18 und STATA 11). Within the model calculation effect codes where used. The assessment of model quality
was performed by means of Akaike's Information Criteria (AIC) and Bayesian Information Criteria (BIC), the likelihood ratio test, and
the percentages of choice sets correctly predicted.

Results: The main survey was conducted in September and October 2010 and included 326 patients and 21 experts. (Tab. 3)
Patients and experts weighted endpoints in the same order but with different strengths. The endpoint “sustained virological response”
(SVR) was weighted the highest both by patients and by experts. (Tab. 1-2) Decisions on the balancing of benefits and harms differed
considerably between experts and patients. (Fig. 3)

Using the examples of 3 therapy alternatives, a potential path to determine an endpoint-based benefit value is outlined. (Tab. 4-6)

State of the Art and Critique of the Efficiency Frontier Method

Identification, weighting and prioritization of multiple endpoints: the health economic evaluation usually includes outcome and
treatment situations (e.g. patient subgroups, therapeutic areas) for which an additional benefit (or less harm) compared to other
treatment options was shown in the benefit assessment (IQWIG 2009a). When identifying PREs it needs to be considered that
patients mostly do not define direct clinical endpoints as goal of treatment, but rather an improvement in “health” or an increased
quality of life resulting from therapy (Breyer 2010).

In the decision-making process the relationship between the benefit and the risk of adverse effects may play an essential role. In this
context it would be meaningful to analyze the willingness of patients to accept the risk of adverse effects (risk preferences of
patients; maximum acceptable risk). The patient benefit can only be assessed with involvement of the affected patients themselves.
As a one-dimensional indicator to explain choices about decisions, patient preferences represent the extent to which a therapy
alternative should be favored from the patient perspective. The perceived or expected benefit (or harm) from the perspective of the
patient is thereby the basis for patient preferences and consequently one of the explaining factors for a patient's choice of action. For
this reason, on the basis of the known preferences of an individual or a patient population, conclusions can be drawn about the
benefit of a treatment alternative.

Approximative cardinalization: When presenting efficiency frontiers it needs to be considered th tthe value of a clinical endpomt
{for the patient) should be entered on the ordinate for construction of the frontier, not the actual al result, as has so far been
common practice. Cardinal measurability must thus be assumed not only for the difference in results but also for the difference in
values between the endpoint levels. In the context of an allocation decision founded on health economics and welfare economics, it
is important that the value differences of the endpoints are used for the assessment. Drummond and Rutten (2008) also state that
ultimately the whole informational content of the efficiency frontier depends on whether the values displayed on the y axis are
available in cardinal units.

Subgroup analyses (heterogeneity): In the assessment of endpoints different weighting factors for patient benefit may arise due to
factors such as gender, age, disease status, disease stage, concomitant illnesses, and risk factors. It is unclear how these subgroup
differences can be determined and presented, how such differences can be handled, and what implications arise from them for the
decision-making process (Sculpher, Claxton 2010). Heterogeneous patient preferences in different populations may have an
essential impact on the patient benefit.

Expert judgments versus patient preferences: Every conceivable perspective of stakeholders should be taken within the
framework of an assessment procedure, i.e. depending on the decision maker, the perspective of citizens, the social security
community, the patient, the insured person, or the expert. In this context it can be examined to what extent the opinions of the
various groups differ and what impact this has on the assessment of the benefit.
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Tab. 1: Coefficients and odds ratios of logit model patients
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Further Results

Determination an endpoint-based value - The connections
between evidence-based medicine and health economics: Using 3
possible treatment alternatives as examples, a path to determine an
endpoint-based value is outlined. The aim is the calculation of a
cardinally scaled benefit dimension. The presented approach for
determining an endpoint-based value is directly based on the principles
of evidence-based medicine. The model is variable and can be
adapted to future innovations (as long as the assessment is to be
based on the same endpoints).

Current treatment standards served as the basis of comparison for the
present study. Using the weightings of endpoints determined in the
present study results in the following 3 endpoint-based values (in each

case according to the type of therapy used). (Tab. 4-6)
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Conclusion

The approach to a benefit assessment presented here is based on the principles of evidence-based medicine. In addition, its derivation from utility theories has the advantage of a close connection to microeconomic research, so
that conclusions about welfare economics can also be drawn from the model's results. The potential for application was shown in the following areas:

Identification, weighting and prioritization of multiple endpoints: The discrete choice experiment calculates the weighting factors of the individual patient-relevant endpoints. The increasing necessity of health economic
evaluations with particular consideration of patient-relevant endpoints is particularly evident against the background of the latest developments in antiviral therapy of chronic hepatitis C (completion of Phase Il of the Vertex RCT)
and the potential market of new drugs, which have considerably improved SVR rates (and a concurrent reduction in treatment duration), as well as better response rates in interferon- and ribavirin-resistant patients (Hay 2010;
O'Leary, Davis 2010; Pockros 2010). (Tab.1-2)

Approximative cardinalization of clinical effect sizes: For the following endpoints, a linear increase in levels across the levels used can be shown: “probability of SVR 6 months after end of treatment”, “duration of flu-like

symptoms after injection”,

‘probability of gastrointestinal symptoms”, and “probability of psychiatric symptoms”. However, for the endpoint “probability of skin symptoms and/or alopecia” a linear course cannot be assumed. The

decisive factor for the benefit assessment is not the difference of clinical effect sizes, but the value difference of these endpoints. The results presented allow the testing of this assumption, an assumption that is necessary to draw
the efficiency frontier. (Fig. 1-2)

Subgroup analyses (heterogeneity): In patients with severe HCV infections it could be demonstrated that weighting is performed in favor of the expected therapy success and that toxicity becomes less relevant. It could be shown
that, in particular with regard to the 3 attributes with the highest weighting, subgroup effects existed. This applied to the following model variables: gender, age, marital status, education, occupation, net income, stage of fibrosis,
genotype, year of first diagnosis, and prior treatment with antiviral drugs.

Expert judgments versus patient preferences: In this study the order of weightings was largely congruent between patients and experts. However, for the patient-relevant endpoints “duration of antiviral treatment” “probability of
psychiatric symptoms” “frequency of interferon injections” minor deviations regarding the order and strength of weighting were shown. For example, experts judged adverse effects to have a far smaller impact on treatment or the
choice of treatment than patients did. (Fig. 3)

Further application options:
Determination of an endpoint-based value: Assuming a linear function of benefit, the clinical results of different treatment alternatives can be aggregated. The endpoint-based value can be entered on the benefit axis and an
efficiency frontier across endpoints can thus be displayed. (Tab. 4-6)

Patient perspective on the benefit-harm relationship: Using the example of a benefit-harm relationship of an intervention, it was shown that prioritization of attributes can also be performed by means of the maximum acceptable
risk of adverse effects. In the analysis of the benefit-harm relationship from the patient perspective, it was shown patients are prepared to accept more adverse effects in exchange for a greater change of treatment success.
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