Contents

1 Bayesian analysis in health economics| .................... 1
LI Tntroduction].........ooviiuiiiiiin 1
1.2 Bayesian inference and computation| ...................... 2

[1.2.1 Bayesian ideas| .. .. ... ... .. i 2
[1.2.2  Specitying a Bayesian model|............ ... ... ... 4
[1.2.3  Bayesian computation|. ............. ... ... .. 10
I3 Basics of health economic evaluation|...................... 13
|I1.4  Doing Bayesian analysis and health economic evaluation in R|. 17
[1.4.1 Pre-processing the data] .............. ... ... ...... 17
[1.4.2  Building and coding the analysis model| ............. 19
[(1.4.3 Running the model| ........ ... ... .. o 19
[1.4.4  Post-processing the results|. ........................ 20
[1.4.5 Performing the decision analysis|.................... 22
1.4.6 sing BCEA| .. ... 22
REFErences - . .« v neee et 22

2 Case studies|.......... ... 25
2.1 Introduction|......... .o 25
2.2 Preliminaries: computer configuration|..................... 26

2.2.1 MS Windows users|...... ..o, 27
222 linuxorMac OSwusersl...........ccvvvuiniiennnn... 28

23 VacCme]l . . .ovet e 30
2.3.1 (Bayesian) Statistical model| ....................... 30
................................. 43

[2.4  Smoking cessation|.............. . ... ... i 45
2.4.1 (Bayesian) Statistical model| ................. ... ... 46
2.4.2 Fconomicmodell ......... ... i 54
REFErences - - .« vne ettt 58



10 Contents
[~ BCEA — a R package for Bayesian cost-effectiveness analysis| 61
B.1 Introduction|......... ... 61

3.2 Economic Analysis: the bcea function|..................... 65
[3.2.1 Example: Vaccine example|.................... .. ... 67

3.2.2 Example: Smoking|. ........ ... o 71

3.3 Basic health economic evaluation: the summary command| .... 72

8.4 Cost-effectiveness plane| .. ..... ... i 76
[3.4.1 The ceplane.plot function|........................ 76

3.4.2 lot version of the cost-effectiveness planef......... 78

3.4.3 vanced options for ceplane.plot|................. 82

3.5 Expected incremental benefit| ....... .. ... . oo L. 83

8.6 Contour plots|........ ... o 87

3.7 Health economic evaluation for multiple comparators and |

| the efficiency frontier| ....... ... .. .. . . i L. 91
Referencesl ... ..ot 95

4 Probabilistic sensitivity analysis using BCEA| ............... 97
I Tntroduction] . ........ooiiiuiiii 97

4.2 Probabilistic sensitivity analysis for parameter uncertainty|... 98
[4.2.1 Summary tables|. .. ... ... . 102

[4.2.2  Cost-effectiveness acceptability curve| ............... 103

4.3 Value of Information Analysis|............. ... . ... ... ... 114
[4.3.1  Expected value ot perfect information|............... 114

[4.3.2  Expected Value of Perfect Partial Information| ....... 119

[4.3.3  Approximation Methods for the computation of the |

[ EVPPI. ... 120
[4.3.4 Advanced Options|.......... ... 130

[4.3.5 Technical options for controlling the EVPPI |

| estimation procedure| ......... ... i 133
4.3.6 Deprecated (single-parameter) Methods|............. 139

4.3.7 The Inforank plot]. . ... ..ovvvveeee .. 142

4.4 PSA applied to model assumptions and structural uncertainty| 144
[4.4.1 Mixed strategy|........... ... i 144

4.4.2 Including risk-aversion in the utility function|......... 147

443 Probabilistic sensitivity analysis to structural |

| uncertalnty]. . . ... 150
Referencesl . . . ....oooi i 157

[ BCEAweb: a user-friendly web-app to use BCEA............... 161
Bl Introduction|. ... ... oot e 161

[5-2 BCEAweb: a user-friendly web-app tO use BCEAl. . ... .......... 162
............... 163

0.2.2  Note on data import|............. ... ... 163

[(5.2.3 Tnfroduction to the interfacel....................... 164




Contents

[5.2.5  Economic analysis|.......... ... .. oo
[6-2.6  Probabilistic sensitivity analysis|. . ......ooveeeen....




