APPENDIX: Case study - An evaluation of the effectiveness and cost-effectiveness of etanercept, infliximab and adalimumab for the treatment of psoriatic arthritis1()
.

The aim of this case study, in which several of the authors of the current paper were involved, is to demonstrate when the use of Bayesian methods may be beneficial to the HTA process.  This HTA report was selected from the main review because it uses both implicit and explicit (including informative prior distributions) Bayesian methods and thus gives an indication to the current potential for Bayesian methods in HTA.  

Systematic review:

This evaluation aimed to assess the effectiveness of 3 treatments for psoriatic arthritis: Etanercept, Infliximab and Adalimumab (Figure A1).  All trials identified as part of the systematic review were placebo-controlled two-arm trials; that is, there were no direct trials comparing the treatments to one another.  To overcome this limitation of the data, and to obtain estimates of the effectiveness of each treatment compared to another, indirect comparisons were conducted using Bayesian methods with ‘non-informative’ prior distributions specified (i.e. explicit Bayesian).   The pooled results obtained from this evidence synthesis were inputted as distributions into the cost-effectiveness analysis.
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Figure A1: Network diagram for treatments of psoriatic arthritis

Cost-effectiveness analysis:

A probabilistic decision analytic model was developed to estimate the costs and quality-adjusted life years (QALYs) of the three biologics over a lifetime (40 years) compared with palliative care only.  The implicit Bayesian method of probabilistic sensitivity analysis was applied to allow the uncertainty in the input parameters of the decision model to be incorporated thus resulting in the outputs of interest being expressed with uncertainty; i.e. costs, effects and cost-effectiveness. 

In order to populate the model, data needs to be acquired for all model parameters, and this is usually obtained from the literature and/or administrative databases or registries.  If, as is the case in this example, the evidence obtained for some of the parameters is inadequate or non-existent then the analyst can either assign uninformative prior distributions (explicit Bayesian) for those parameters or generate subjective prior distributions (explicit Bayesian) by, for example, eliciting beliefs from multiple experts. The latter is the approach adopted in this report to obtain estimates for the following three parameters in the decision model: 

1. The rate of change of Health Assessment Questionnaire (HAQ) for patients on biologic therapies 

2. The change or rebound in HAQ in the 3-month period immediately after withdrawing from biologic therapy 

3. The rate of change in HAQ in the long term after withdrawing from biologic therapy

To synthesise the information elicited from experts, their beliefs were amalgamated to form prior distributions for the model parameters (using equal weight linear opinion pooling 2()
).
Unified framework:

In an attempt to make the process of incorporating decision makers’ concerns and beliefs more transparent, and to explore the impact of modelling assumptions on the decision, a framework which allowed the modification and re-analysis of the model in real time was developed.  This was achieved by combining the synthesis and decision modelling components of the HTA process into a single coherent framework to ensure that the changes in the estimates of effectiveness were propagated through to the decision analysis.  As different analyses required to inform the decision model were conducted in different computer software packages, the TIDI mechanism (see Discussion) was used to integrate them. This integrated application, was actually then used in the NICE Appraisal Committee meeting to facilitate more formal critique of the evidence synthesis and decision analyses1(, 3)
. 
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