
Contents

Preface xi

1 Introduction and Review of Statistical Concepts 1
1.1 Introduction 1
1.2 Basic statistical ideas 7
1.3 The hazard ratio 10
1.4 Significance tests 14
1.5 Clinical and statistical significance 15
1.6 The x 2 test 16
1.7 The likelihood ratio test 17
1.8 Statistical computing 19
1.9 Bibliography 20

2 Survival Curves 21
2.1 Survival time data 21
2.2 Notation 26
2.3 Survival at a fixed time point 26
2.4 Kaplan-Meier or product-limit estimate 27
2.5 The survival curve 30
2.6 Median survival time 33
2.7 Interpretation of the survival curve 35
2.8 Confidence intervals for S(t) 36
2.9 Confidence interval for the whole curve 40
2.10 Confidence interval for a median 40
2.11 The hazard rate 42
2.12 Follow-up maturity 46
2.13 Actuarial method 47
2.14 Other forms of censoring 49
2.15 Technical details 50



CONTENTS

3 The Exponential and Weibull Distributions 52
3.1 The exponential distribution 52
3.2 Estimating a constant hazard rate 54
3.3 Assessing the assumption of a constant hazard rate 55
3.4 Confidence intervals for the hazard rate 58
3.5 The Weibull distribution 59
3.6 Graphical methods 60
3.7 Estimating A and k 61
3.8 Parametric versus non-parametric methods 62
3.9 Technical details 63

Comparison of Two Survival Curves 65
4.1 Introduction 65
4.2 The logrank test 66
4.3 The hazard ratio 75
4.4 Confidence intervals for the hazard ratio 79
4.5 The Mantel-Haenszel test 80
4.6 The stratified logrank test 82
4.7 Median survival 87
4.8 Non-proportional hazards 88
4.9 Comparing follow-up in two groups 94
4.10 Technical details 96

More than Two Groups 97
5.1 Introduction 97
5.2 Three or more groups 97
5.3 Test for linear trend 102
5.4 Non-linear trend 105
5.5 Factorial designs 106
5.6 The Mantel-Haenszel test 111

Cox's Proportional Hazards Models 115
6.1 Introduction 115
6.2 Proportional hazards 118
6.3 Comparing two treatments 119
6.4 The Cox model 121
6.5 Binary variables 122
6.6 Continuous variables 124
6.7 Two explanatory variables 125
6.8 More than two explanatory variables 128
6.9 Categorical variables 129
6.10 The analysis of a 2 x 2 factorial study 133
6.11 Interactions 134
6.12 Stratified analysis and the Cox model 136
6.13 Assessing proportionality of hazards 138
6.14 Tests available for assessing models 139



CONTENTS ix

Selecting Variables within a Cox Model
143

7.1 Introduction 143
7.2

Step-up selection
146

7.3
Step-down selection

151
7.4

All possible combinations
153

7.5
Choice of selection method 153

7.6
Which significance level?

154
7.7

Categorical and continuous variables
154

7.8 Interaction terms 157
7.9

Influence of other variables on regression
coefficients 158

7.10
Reporting selection procedures

159

Time-dependent Variables
160

8.1 Introduction 160
8.2

Updated covariates
161

8.3
The time-dependent extension of the Cox model

166
8.4

Binary variables
168

8.5
Categorical variables

171
8.6 Continuous variables 172
8.7

Choosing the 1)681' model
175

8.8
Checking the assumption of proportional hazards

176

Prognostic Indices
178

9.1 Introduction 178
9.2

Selecting a model
178

9.3
Devising a prognostic index

180
9.4

Testing the prognostic index
185

9.5 The role of treatment 188
9.6

Updating the prognostic index
189

9.7
Testing an established prognostic index

191

Sample Sizes for Survival Studies
193

10.1 Introduction 193
10.2

Defining effect size
196

10.3 Test size 198
10.4 Power 199
10.5

Logrank comparisons assuming proportional hazards
200

10.6
The power of a given study

205
10.7

Calculations assuming exponential survival
206

Miscellaneous Topics
208

11.1
Contraceptive studies

208
11.2 Paired observations 217
11.3

Meta-analysis
224

11.4
Parametric modelling

228
11.5

Sequential trials
231



x CONTENTS

References 233

Statistical Tables 239

Statistical and Mathematical Symbols 245
Index 249


	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]
	[Seite 3]
	[Seite 4]


