SUPPLEMENTARY MATERIAL

	Supplementary Table 1. Health Technology Assessment Institutions scanned

	Country 
	Agency
	INAHTA Member (as of June 2007)
	Methodological Guideline (Date of publication)

	Argentina
	Institute for Clinical Effectiveness and Health Policy (IECS)
	Yes 
	Nein

	Australia
	Adelaide Health Technology Asssessment (AHTA)
	Yes
	No

	
	Australian Safety and Efficacy Register of New Interventional Procedures – Surgical (ASERNIP-S)
	Yes
	Yes (not mentioned/ 2003)*

	
	Australian Government Coomonwealth Department of Health and Ageing Pharmaceutical Benefits Advisory Committee (PBAC)
	No
	Yes (2006)

	
	Medical Services Advisory Committee (MSAC)
	Yes
	Yes (2005/ 2005)*

	Austria
	Federation of the Austrian Social Insurance Institutions – Medicines Evaluation Commission (HVSV-HEK)
	No
	No

	
	Ludwig Boltzmann Institute of Health Technology Assessment (LBI@HTA)
	Yes
	Yes (2007)

	Belgium
	Belgian Health Care Knowledge Centre (KCE)
	Yes
	Yes (2005)

	Brazil
	Departement of Science and Technology (DECIT-CGATS)
	Yes
	Yes (2007)

	Canada
	Agency for the Evaluation of Health Technologies and Modes of Intervention (AETMIS)
	Yes
	No

	
	Canadian Agency for Drugs and Technologies in Health (CADTH)
	Yes 
	Yes (2006/ 2006/ 2006/ 2006)**

	
	Institute for Health Economics (IHE)
	Yes
	No

	
	Medical Advisory Secretariat (MAS)
	Yes
	No

	
	Patented Medicines Price Review Board (PMPRB)
	No
	Yes (2003)

	Denmark
	Danish Centre for Evaluation and Health Technology Assessment (DACEHTA)
	Yes
	Yes (2001)

	
	Danish Institute for Health Services (DSI)
	Yes
	No

	Finland
	Finnish Office for Health Technology Assessment (FinOHTA)
	Yes
	No

	
	Pharmaceuticals Pricing Board (LH)
	No
	Yes (2005)

	France
	Committee for the Evaluation and Diffusion of Innovative Technologies (CEDIT)
	Yes
	No

	
	Ministry of Health – National Transparency Commission
	No
	No

	
	National Authority for Health (HAS)
	Yes
	Yes (2000/ 2006)*



	Germany
	German Agency for Health Technology Assessment (DAHTA@DIMDI)
	No
	No

	
	Institute for Quality and Efficiency in Health Care (IQWiG)
	Yes
	Yes (2008)

	Hungary
	Unit for Health Economica and Health Technology (HunHTA)
	Yes
	No

	Israel
	Israeli Center for Technology Assessment in Health Care (ICHTACH)
	Yes
	Not answerable (website in Hebrew)

	Latvia
	Health Statistics and Medical Technologies State Agency (VMSMTVA)
	Yes
	No

	Mexico
	National Center for Health Technology Excelences (CENETEC)
	Yes
	No

	
	Mexican Institute for Social Security (IMSS)
	Yes
	No

	Netherlands
	Health Care Insurance Board (CVZ)
	Yes
	Yes (2006)

	
	Health Council of the Netherlands (GR)
	Yes
	No

	
	Medical and Health Research Council of the Netherlands (ZonMV)
	Yes
	No

	New Zealand
	New Zealand Health Technology Assessment (NZHTA)
	Yes
	No

	
	Pharmaceutical Management Agency / Pharmacology and Therapeutic Advisory Committee (PHARMAC)
	No
	Yes (2005/ 2006)

	Norway
	Norwegian Knowledge Center for the Health Services (NOKC)
	Yes
	Yes (2006)

	
	Norwegian Medicines Agency (SL)
	No
	Yes (2005)

	Poland
	Agency for Health Technology Assessment in Poland (AHTAPol)
	Yes
	Not answerable (website in Polish)

	Spain
	Health Care Technology Assessment Agency (AETS)
	Yes
	Yes (1995/ 1999)**

	
	Andalusian Agency for Health Technology Assessment (AETSA)
	Yes
	Yes (2006)

	
	Galician Agency for Health Technology Assessment (AVALIA-T)
	Yes
	No

	
	Catalan Agency for Health Technology Assessment and Research (CAHTA)
	Yes
	No

	
	Basque Office for Health Technology Assessment (OSTEBA)
	Yes
	Yes (1999/ 2002/ 2005)***

	
	Health Technology Assessment Unit of the Autonomous Community of Madrid (UETS)
	Yes
	No

	Sweden
	Center for the Assessment of Medical Technology (CMT)
	Yes
	No

	
	Pharmaceutical Benefits Board (PBB)
	No
	Yes (2003)

	
	Swedish Council on Technology Assessment in Health Care (SBU)
	Yes
	No

	Switzerland
	Swiss Federal Office of Public Health / Medical Technology Unit (MTU-SFOPH)
	Yes
	No

	
	Swiss Federal Office of Public Health / Federal Commission of Pharmaceuticals (EAK)
	No
	No

	United Kingdom
	Center for Reviews and Dissemination (CRD)
	Yes
	Yes (2000)

	
	National Coordinating Center for Health Technology Assessment (NCCHTA)
	Yes
	No

	
	National Institute for Health and Clinical Excelence (NICE)
	No
	Yes (2001/ 2004/ 2004/ 2004)**

	
	Quality Improvement Scotland (NHS-QIS)
	Yes
	No

	
	National Horizon Scanning Center (NHSC)
	Yes
	No

	
	Institute of Applied Health Sciences (IAHS)
	Yes
	No

	USA
	Agency for Healthcare Research and Quality (AHRQ)
	Yes
	No

	
	Veterans Health Administration Technology Assessment Program (VATAP)
	Yes
	Yes (1997)

	*Two documents ** Four documents ***Three documents


	Supplementary Table 2. Treatment of Outcome Selection and Surrogate Outcome Issues in HTA-Institutions’ Methodological Documents

	Agency
	Methodological Document
	Content related to outcome selection and surrogate outcome issues

	AETS
	Guía para la elaboración de informes de evaluación de tecnologías sanitarias (1999)*
	[page 19] The selection of the outcome parameter most appropriate for answering the research question is a difficult task which requires time and research.

An HTA Report based on outcomes parameters describing health effects or utilitys allows solid and less questionable conclusions. However when the clinical results are described using measures which are indirect of intermediate, such as changes in biochemical parameters, the real effectiveness of the technology can be questioned. It is important to be aware of the common utilisation of indirect evidence or surrogate end-points, which are usually physiological or biochemical parameters part of causal or association chain with clinical effects (see examples in Table 1)[explains case of antiarrhythmics] 

[page 42] Conclusions and recommendations are the most frequently read parts of a report – together with the summary. For the elaboration of conclusions concerning the consistency of a cause-effect relationship between an intervention and a clinical outcome indirect evidence is commonly used: surrogate end-points, relationships established with similar technologies, or in similar populations. Acknowledging that in many situations indirect evidence provides useful information they need to be carefully analyzed and their limitations accounted for.

	AETSA
	Framework for the assessment of genetic testing in the andalusian public health system (2006)
	[page 5] At the same time, and following the trend of evidence-based medicine and outcome research, the comparison should be performed by means of well-designed studies and on the basis of relevant and final outcomes (as opposed to interim outcomes).

[page 15] The decision to incorporate new genetic tests into clinical practice should be based on an assessment of the evidence concerning how it runs and the health outcomes resulting from the interventions / decisions taken on the basis of the information provided by the test, in addition to an estimate of the social, ethical, organisational and economic implications of its inclusion in the services portfolio.

[page 24] In order to assess the evidence for the clinical utility of a genetic test, the ideal type of study is a clinical trial, which evaluates the complete intervention strategy (diagnostic tests and subsequent intervention), with a sufficiently long follow-up period to enable assessment of the final outcome.

[page 26] Nevertheless, in many cases these conditions are not met and other options could be assessed with regard to deciding on the incorporation of a new genetic test into clinical practice. In this case, the decision would be taken on the basis of different studies which separately measure different parts of the causal chain (a chain which starts with conducting a genetic test and ends with a major health outcome). Nevertheless, this approach has major limitations and must therefore be considered with caution.

	CADTH
	Guideline for the economic evaluation of health technologies: Canada (2006)
	[page 4] […] Use a final outcome (e.g., life-years gained), or if that is impossible, an important patient outcome. Only use a surrogate outcome if it has a well established link (i.e., validated) with one of those outcomes.

[page 6] […] Where feasible and scientifically credible, translate efficacy data into the best quantitative estimate of effectiveness in the Reference Case, using the best available evidence and appropriate modelling techniques. This may involve linking surrogate outcomes to important patient outcomes or extrapolating data beyond the duration of the trial.

[page 13] […] A surrogate outcome is “a laboratory measurement or a physical sign used as a substitute for a clinically meaningful endpoint that measures

directly how a patient feels, functions, or survives.” Examples for cardiovascular disease include blood pressure or cholesterol level.

• Validated surrogate outcomes are proven to be predictive of an important patient outcome. A surrogate outcome is valid only if there is a “strong, independent, consistent association” with an important patient outcome, and there is “evidence from randomized trials that…improvement in the surrogate end point has consistently lead to improvement in the target outcome. Unvalidated (unproven) surrogate outcomes have not been proven to be predictive of an important patient outcome.

[…]  In determining effectiveness, the evidence on final outcomes (e.g., life-years gained) is preferred to that of validated surrogate outcomes. Outcomes with less clear validation or relevance for patients should also be described, if relevant.

[page 14] […] It is preferred that the outcome measure be a final outcome (e.g., life-years), or if that is impossible, an important clinical outcome. In general, a surrogate outcome should only be used as an outcome measure if it has a validated, well established link with an important patient outcome. Such an analysis should be appropriately tested through a sensitivity analysis.

[page 21] Analysts are encouraged to use modelling to link surrogate outcomes to more important patient outcomes. For studies using surrogate outcomes, the surrogate should be highly predictive of an important patient outcome.

	CRD
	Undertaking Systematic Reviews of research on effectiveness (2000)
	[page 4] [… ]When formulating review questions, all clinically relevant and important outcomes should be identified. Use of intermediate, surrogate or proxy outcomes (e.g. intraocular pressure as a surrogate for visual field damage in ocular glaucoma or loss of bone mineral content as a surrogate for fractures in hormone replacement therapy) can be misleading and conclusions from reviews based on these are likely to be less robust.

	CVZ
	Dutch guidelines for pharmacoeconomic research, updated version (2006)
	[page 5-6] […]The effect measurements used to express that difference can vary considerably, from clinical measurements such as millimeters of mercury in blood pressure, to lives saved or life years gained. In a CEA, the so-called intermediate outcomes, should preferably be translated into final outcomes, such as life-years gained.

	DACEHTA
	Health Technology Assessment Handbook (2001)
	[page 109] The measure of effectiveness can be divided into two main groups – intermediate measures and final measures. Intermediate measures of effectiveness concerns changes in a health-related variable from the use of a health technology. Intermediate measures of effectiveness can be further divided into surrogate measures, e.g. reduction in mmHg blood pressure, per cent serum cholesterol; or into (avoided) events, e.g. number of correct diagnosed patients, number of heart attacks. The intermediate measures of effectiveness are close to or equal to the output measures chosen in the clinical studies, which is why they are often relevant for clinical decision-making. On the other hand are the final measures of effectiveness indicators of survival that reflect the likelihood or frequency of survival a in defined time interval. Examples of final measures of effectiveness are gained life years or lives saved. Final measures of effectiveness are related to the end result of using the technology and not just a clinical output, which is why they are more relevant for the patient and in priority setting in general. Using final measures of effectiveness makes comparison of different types of health technologies possible. Finally, the effectiveness can be covered by a health status measure or health status profile, if only health status, and not survival, is affected by the technology [...]

	DECIT-CGATS
	Diretrizes metodologicas paea elaboraçao de estudios em avaliaçao de tenologias para o Ministerio de Saude (2007)*
	[page 11] Selection criteria which could be employed are among other: 

[...] Outcome parameter (health outcomes): mortality, morbidity, incidence of complications, quality of life, etc.; etc.;

	IQWiG
	Methoden Version 3.0 (2008)*


	[pages 32-33] Priority is given to such endpoints which reflect reliable and direct changes of health status. For this purpose, individuals suffering the target condition, patient representatives and/or consumer organisations will be involved in the definition of patient relevant endpoints. The measurement of quality of life and patient satisfaction should rely only upon instruments validated for its application in the clinical context. In addition, validated surrogate enpoints might be taken into account for the assessment of health benefits.

[page 33-34] 3.1.2 Surrogates of patient relevant health

Surrogate endpoints are frequently used in medical research in place of patient relevant endpoints, mainly in order to facilitate and accelerate the obtention of results. Frequently, conclusions on patient relevant outcomes are made based on results from surrogate endpoints. .However, the majority of surrogate endpoints are not reliable for this purpose and their use in the benefits assessment can be misleading. The Institute will consider surrogate enpoints normally only when there is evidence from research with appropriate statistical methods indicating that the effect  of interventions with similar mode of action on patient relevant endpoints can be sufficiently explained by its effect on the surrogate endpoint. For this purpose clear evidence from trials is needed which indicates a plausible, strong, consistent and coherent association between changes in the surrogate endpoint and in the patient relevant outcome. In this context, coherent association means that positive changes in the surrogate endpoint go along with positive changes in the patient relevant endpoint and negative changes in the surrogate endpoint go along with negative changes in the patient relevant endpoint.

A surrogate enpoint will not be considered to be valid, when strong evidence is lacking on the association between changes in surrogate endpoint and changes in the patient relevant outcome asurrogate endpoint. In addition, a surrogate endpoint will not be considered to be valid when there is evidence from research indicating that an intervention: 

• has an effect on the surrogate endpoint, but not on the patient relevant outcome or

• has an effect on the patient relevant outcome but not on the surrogate endpoint or

• has inconsistent effects on the surrogate endpoint and on the patient relevant outcome.

The observation of an association between a surrogate enpoint and the corresponding patient relevant outcome for a specific intervention does not necessarily imply that the association holds for other interventions with different mode of action. 

The reports of the Institute may contain information on surrogate endpoints whose validity is unclear or controversial. However such endpoints are not appropriate to prove the (additional) health benenfit from an intervention. Exceptionally serious diseases lacking an effective therapie to reduce mortality or morbidity might be a case for accepting controversial surrogate endpoints as suggestive of health benefit.

In the literature there are other denominations for surrogate endpoints which reflect the proximity between surrogate and target outcome (e.g. intermediary endpoints). This differentiation however is not relevant for the issue of needed endpoint validity.

[page 42] [...]In the case of small sample size, it might be necessary to replace patient relevant outcomes with rare incidence by surrogate endpoints. Again here, these surrogate endpoints need to be valid.

	KCE
	Recommandations provisoires pour les évaluations pharmaco
économiques en Belgique KCE (2006) 
	[page 16] […]Models are used for different reasons: extension of time horizons, extrapolation of intermediate outcome parameters to final outcome parameters, consideration of externalities associated with a treatment, translation of foreign data to the Belgian context, pooling data from multiple trials ⁄Another reason for modeling is the simulation of final outcomes based on observed data on intermediate outcomes. Often in clinical trials, only intermediate outcome measures are included (e.g. blood pressure reduction). Other studies may provide information on the relationship between the intermediate outcome measure and a final outcome measure (e.g. blood pressure and mortality).

[page 20] […].Outcomes in pharmaco-economic evaluations should be expressed in terms of endpoints instead of intermediary outcomes. Clearly defined outcome measures, there is little debate about the measurement methods, are recommended.

	LBI@HTA
	Externes Manual – Selbstverständnis und Arbeitsweise (2007)*
	[page 25] Benefit is defined by patient relevance. The benefit perspective orientates on the relevance for patients. The following aspects belong to this perspective:

· Mortality

· Morbidity (complaints, complications)

· Health related quality of life

· Intervention-related and disease-related costs

· Patient satisfaction

	MSAC
	Funding for new medical technologies and procedures: application and assessment guidelines (2005)
	[page 43] The types of outcomes that are measured and reported in a clinical trial determine whether all of the benefits and harms associated with a treatment can be assessed. It may be useful to consider outcomes as being one of three possibly overlapping types. These are ‘surrogate’ outcomes, ‘clinical’ outcomes, and ‘patient-relevant’ outcomes. In general, clinical trials measure and report either surrogate or clinical outcomes, and these may or may not be of importance to the patient.

Patient-relevant outcomes

One of the difficulties in measuring patient-relevant outcomes is that they may be composite outcomes, and include items that are not readily amenable to objective measurement or quantification. They are likely to include a measure of a clinical effect, adverse effects, tolerability and change in quality of life, and these may need to be individualised for each treatment. The following types of outcomes could be considered:

• all-cause mortality;

• cause-specific mortality;

• changes in morbidity, subdivided according to type (eg hospital admission, nursing

home requirements);

• side effects of treatment, including adverse reactions to drug therapies; and

• disease specific outcomes, including disease specific quality of life measures.

[page 44] […] The term ‘surrogate outcome’ has a variety of definitions, and other terms are often used in its place (eg intermediate outcome or biological marker). The common features of the definitions are:

• that the surrogate outcome is commonly a physiological variable (eg serum cholesterol concentration, blood pressure);

• there is a statistical association between the surrogate outcome and the clinical outcome of interest (eg bone mineral density and fracture, CD4 cell concentrations and progression of HIV); or

• there is a biological and pathophysiological basis for believing that the surrogate outcome is a major determinant of the clinical outcome in the disease being studied (eg glycosylated haemoglobin measurements and diabetic complications).

A surrogate outcome should possess all of these features, but experience suggests that few do. If you are using a study with surrogate outcomes as the basis for your application, it is important to present some evidence that it is an appropriate surrogate —that is, that there is an established relationship between the surrogate outcome and the clinical outcome of interest. Studies relying on surrogate outcomes alone are not likely to provide a sufficient basis on which to make a judgment about the true benefits of a technology.

[page 48] […] Identify and justify the outcome that best reflects the best comparative clinical performance of the alternatives, based on the results of the clinical trials. If the most robust data available relates to a surrogate outcome, ensure that it is adequately validated as a surrogate in relation to the final clinical or patient relevant outcome.

	
	Guidelines for the assessment of diagnostic technologies (2005)
	[page 18] Consideration of the following sequence of questions may be helpful when developing the review protocol:

[...] C. The impact of the test on health outcomes

What is the causal pathway between the intended use of the index test and improved

health outcomes?

[page 63] […] Surrogate outcomes eg improved hypertension control that can be clearly associated with patient relevant consequences may also be used.

	OSTEBA
	Guía de evaluación económica en el sector sanitario (1999)*
	[page 53]
Usually an economic evaluation requires a considerable amount of data on the effects of the options under comparison. These data can be classified as follows:

[...] Data on the health effects (effectiveness or outcomes) of the different options

	PBAC
	Guidelines for preparing submissions to the Pharmaceutical Benefits Advisory Committee (2006)
	[page 91] […] The outcomes measured in the trial might not be the patient-relevant final outcomes of treatment. In this case, the clinical evaluation would need to be transformed to take account of the patient-relevant final outcomes (in terms of quality-adjusted life-years gained). Examples of premodelling studies of transformation include transforming comparative treatment effects measured on surrogate outcomes to final outcomes and scenario-based studies to value health outcomes using utilities.

[page 95] […] Define any issues with outcomes that indicate a need to transform the nature of the outcome(s) measured in the direct randomised trials to those relied on in the economic evaluation. For example, the direct randomised trials might only report outcomes that are of less patient relevance than intended final outcomes of treatment. These less relevant outcomes are known as surrogate outcomes. Arguably, the closer a surrogate outcome is to the final outcome, the more useful it is, but generally the more difficult it is to measure accurately. To transform the surrogate outcomes measured in the trials to final outcomes and to extend the range of outcomes (for instance, the number of patients with unhealed peptic ulcers who eventually need surgery), the trial results might need to be supplemented by estimates obtained from other sources. For most drugs the ultimate outcome of therapy is to improve quality of life and/or survival, and in theory all outcomes could be expressed as quality-adjusted life-years (QALYs) gained. In practice, few randomised trials have measured the impact of drug therapy on QALYs, because few are large enough or long enough to measure changes in final outcomes directly. For instance, the ultimate aim of lowering moderately elevated blood pressure with a new antihypertensive medication is to reduce the risk of death and impaired quality of life from a stroke or possibly a myocardial infarction. The ultimate aim of treating a patient with severe asthma is to prevent death, to prevent hospitalisation and to return the patient to a normal level of functioning. The response measures used in many trials will usually be readily measured physiological variables (surrogate outcomes). For the two examples given above, this would be blood pressure and spirometry.

[page 107] (Use of surrogate outcomes to estimate final outcomes) The claim that an incremental treatment effect on a surrogate outcome measured with the proposed drug quantitatively predicts a subsequent incremental treatment effect on a final outcome is more persuasively shown if attention is given to the following issues.

• Step 1 — Present a systematic review of the literature to examine whether epidemiological evidence and biological reasoning has established that there is a relationship between the surrogate outcome and the final outcome independent of any intervention. In a few instances, relationships have been established, or have been proposed, between surrogate outcomes and final outcomes. Examples include blood left ventricular ejection fraction and survival after myocardial infarction, or viral load and cure of viral hepatitis.

• Step 2 — Present a systematic review of the literature to examine whether randomised trial evidence using other drugs has shown that there is a basis to conclude that a treatment effect on the surrogate outcome has satisfactorily predicted a treatment effect on the final outcome. (If there is evidence of this type for the proposed drug, this might help support a biological argument for the treatment.) Based on this evidence, quantify the relationship between these treatment effects with an assessment of the uncertainty of the relationship. Discuss the reproducibility of these findings (eg whether they have been consistently shown across more than one trial and for more than one alternative drug and mechanism of action).

• Step 3 — Explain why this relationship between the treatment effects on these outcomes with these other drugs is likely to apply to the proposed drug. Refer in this explanation to the mechanism of action of the proposed drug compared with the mechanism(s) of action of the drugs contributing evidence to Step 2 (a so-called ‘class effects’ argument). At present, it is difficult to give categorical advice. Consider which outcomes are most appropriate and most feasible, given the data available. The clinical importance and patient relevance of the outcomes should be established and, where possible, supported with data. Having addressed the three steps above in transforming a treatment effect on a surrogate outcome to a treatment effect on a final outcome, explain in response to Subsection D.4 how this is included in the economic evaluation, including by specifying and referencing the sources of the longer term natural history (eg longitudinal population studies) as well as the transformed treatment effects.

	PBB
	General guidelines for economic evaluations from the Pharmaceutical Benefits Board (2003)
	[page 1] (5. Analytical method)

Cost-effectiveness analysis is recommended, with quality-adjusted life years (QALY’s) as the measure of effect. In treatments that mostly affect survival, both QALY’s and gained life years should be shown. If so-called surrogate end-points are used, the account should also include modelling from these end-points to illustrate the effects on mortality and morbidity, i.e. QALY’s gained. The same applies to other types of events studied which are usual in clinical studies (e.g. expected number of heart attacks 2 or migraine attacks). If it is difficult to use QALY’s (e.g. with heavy pain over a short time in connection with treatment), then a cost-benefit analysis with the willingness to pay may be used as a measure of effect. If there is supporting evidence that the drug to which the application refers has the same health effect as the best comparable treatment, a cost comparison may suffice.

	PHARMAC
	Recommended methods to derive clinical inputs for proposals to PHARMAC (2005)
	[page 17] Outcome measures…If relevant (particularly when clinically relevant/valid outcome data are not available), use intermediate or surrogate outcomes. When using intermediate/surrogate outcomes, describe the strength of evidence showing that extrapolating the specific intermediate outcomes to clinically relevant patient outcomes is valid.

[page 23] Relevance of the evidence….For each study, assess its relevance according to the following relevance grades:

Grade I Evidence of effect of long term patient focused outcomes, taking into account benefits and harms, especially quality of life and survival

Grade II Evidence of effect on short to medium term clinical outcomes, taking into account benefits and harms

Grade III Evidence of effect confined to intermediate or surrogate outcomes

[page 24] Surrogate/intermediate outcomes

‘Surrogate/intermediate' outcomes are essentially biological markers. Commonly a physiological variable (e.g. serum LDL-cholesterol concentration, blood pressure), a surrogate/intermediate outcome has a statistical association with clinical outcome of interest (e.g. bone mineral density with fracture, CD4 cell concentrations with progression of HIV). There will also be a biological and pathophysiological basis for believing that the surrogate/intermediate outcome is a major determinant of the clinical outcome in the disease being studied (e.g. glycosylated haemoglobin (HbA1c) and diabetes complications).

A surrogate/intermediate outcome should possess all of the above features, but few do. If using a study with surrogate/intermediate outcomes as the basis for an application, then present evidence linking the surrogate/intermediate outcome with the clinical outcome of interest. Evidence relying on surrogate/intermediate outcomes alone will be unlikely to be sufficient base judgement about the true benefits of a technology.

	
	Prescription for Pharmacoeconomic Analysis Methods for cost-utility analysis (2006)
	[page 27] 5.4.1 Extrapolation to Longer Terms or Final Outcomes

Many trials have endpoints that may be too early. It may therefore be necessary to use intermediate outcomes to obtain final endpoints by extrapolating data beyond the period observed in the clinical trials (for example, when estimating life-expectancy). This requires explicit assumptions regarding the continuation of treatment effect once treatment has ceased.

	SL
	Norwegian guidelines for pharmacoeconomic analysis in connection with applications for reimbursement (2005)
	[…] 4.4 Health outcome

The drug’s documented primary effects with direct clinical relevance for the indication shall be given. Testing methods and parameters used must be described. If intermediary/surrogate endpoints are used to describe the effects of the drug, the relation of these to the final end points relevant to the medically approved indication must be clarified. Should the documented outcome include only parts of the patient group, outcome must be presented through sub-group analyses.

Appendix: 2. Cost-effectiveness analysis

With calculation of intermediary outcome measure, it isi important to describe/document the connection between the intermediary and final health outcome, such as cholesterol level and development of heart/vascular disease or death.

	VATAP
	Evaluating Diagnostic Tests: A Guide to the Literature (1997)
	[shows the hierarichical model of Fryback & Thornbury for the assessement of diagnostic technologies in a table]

[page 4] Level Typical Measures of Analysis

1. Technical Efficacy: Resolution of line pairs, Modulation transfer function change, Gray-scale range, Amount of mottle, Sharpness

2. Diagnostic Accuracy Efficacy: Yield of abnormal or normal diagnoses in a case series, Diagnostic accuracy (% correct diagnoses in case series), Sensitivity and specificity in a defined clinical problem setting, Measures of area under the ROC curve

3. Diagnostic Thinking Efficacy: Number (%) of cases in a series in which image judged “helpful” to making the

diagnosis, Entropy change in differential diagnosis probability distribution, Difference in clinicians’ subjectively estimated diagnosis probabilities pre- to post-test information, Empirical subjective log-likelihood ratio for test positive and negative in a case series

4. Therapeutic efficacy: Number (%) of times image judged helpful in planning management of the patient in a

case series, % of times medical procedure avoided due to image information, % of times therapy planned pretest changed after the image information was obtained, (retrospectively inferred from clinical records), % of times clinicians’ prospectively stated therapeutic choices changed after test information

5. Patient Outcome Efficacy: % of patients improved with test compared with no test, Morbidity or procedure avoided after having image information, Change in quality-adjusted life years (QALYs), Cost per QALY saved with image information

6. Societal Efficacy: Cost-benefit analysis from societal perspective, Cost-effectiveness analysis from societal perspective, Cost-utility analysis from societal perspective

	NICE
	Guide to the Technology Appraisal Process (2004)
	[page 30] [Glossary entry] Outcome: Measure of the possible results that may stem from exposure to a preventive or therapeutic intervention. Outcome measures may be intermediate endpoints or they can be final endpoints.

	
	Guide to the Methods of Technology Appraisal (2004)
	[page 17] The written submissions provide a unique contribution outlining the professional view of the place of the technology in current clinical practice. This includes evidence that relates to some or all of the following:

[...] the identification of appropriate outcome measures and the appropriate use of surrogate outcome measures

[page 22][…] the perspective on outcomes should be all direct health effects whether

for patients or, where relevant, other individuals (principally carers).

[page 23] The analysis of clinical effectiveness should consider the range of typical patients, normal clinical circumstances, clinically relevant outcomes and comparison with relevant comparators.

	
	Guidance for manufactors and sponsors (2001)
	[page 3] The revised Guidance is based on the following principles:

the best available data relevant to the problem are required;

data on final outcomes are preferred to intermediate (surrogate) outcomes;

[page 12] […]the design of efficacy trials can be made more relevant, for example, by the inclusion of usual care in comparisons, the use of final outcome measures as well as intermediate clinical endpoints and the collection of resource use data.

[...] The measures of clinical effectiveness should be appropriate for the condition and include final outcomes such as reduced mortality and improved quality of life. In studies relying on intermediate (surrogate) outcomes one of the following should be demonstrated: (i) a strong and consistent association between the intermediate outcome and final outcome; (ii) where the intermediate results are large, precise and lasting enough to be considered a possible basis for making a treatment decision.

[…] For some technologies, for example in diagnostics, it has been customary to design trials to measure only diagnostic accuracy, rather than impact on final patient outcomes. The latter carries more weight. The points made above about the use of surrogate outcomes are particularly relevant for such technologies.

	* Own translation
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