CONTENTS

Preface fii
Chapter 1 Estimation of Survival Probabilities 1
1.1 Introduction 3
1.2 Life Table (or Actuarial) Estimates 6
1.3 Kaplan-Meier Product Limit Estimates 12
1.4 Example: Preoperative Radiation for Rectal
Cancer 16
1.5 Comparison of Methods 21

Appendix 1.1 Maximum Likelihood Estimation 22

Appendix 1.2 Maximum Likelihood Estimates
Under the Actuarial Assumption 25

References 26

Chapter 2 Standard Errors and Confidence
Bands for Survival Rates and Curves 27
2.1 Introduction 29
2.2 Standard Error of the Life Table Survival Rate 30

Harris, Eugene K. digitalisiert durch:
Survivorship analysis for clinical studies IDS Luzern
1991



xii

2.3

Contents

Confidence Bands for the Kaplan—Meier
Survival Curve

Appendix 2.1 Derivation of the Greenwood
Formula

References

Chapter 3 Nonparametric Methods for

3.1
3.2

3.3
3.4
3.5

Comparison of Two or More Survival
Curves
Introduction
The Mantel-Haenszel Test Comparing Two
Treatments
The Peto-Pike Simplification for Three or More
Treatments
The “Power Law” Relation Between Survival
Curves
Weighted Mantel-Haenszel Tests
Appendix 3.1 More Exact Procedure for
Comparing Three or More Treatments
References

Chapter 4 The Effects of Covariates on

4.1
4.2
4.3
4.4

4.5
4.6

4.7

Survivorship: Proportional Hazards
Models
Introduction
Covariate Regression Models
The Hazard Function and the Concept of
Proportional Hazards
Proportional Hazards Based on the Weibull
Distribution
Cox's Proportional Hazards Model
Estimating Survival Rates Under the Cox
Model
Treatment—Covariate Interaction
Appendix 4.1 Methods for Estimating the
Hazard Function
References

35

47
48

61
53

54

63

66

73
74

ki
79
80

87

89
92

105
112

120
123



Contents xiii

Chapter 5 Nonproportional Hazards 127
5.1 Introduction 129
5.2 Graphical Tests for Proportional Hazards 130
5.3 Three Examples of Nonproportional Hazards 140

References 154

Chapter 6 Survival Analysis with

Time-Dependent Covariates 167

6.1 Introduction 159
6.2 The Predictive Abilities of Tumor Markers 160
6.3 Changing Prognosis in Acute Disease 172
6.4 Concluding Remarks 181
References 182

Chapter 7 A Few Words on Computer Programs 1856
Combined List of References 189

Index 197



	001121096 [TOC]
	Inhalt
	Seite 1
	Seite 2
	Seite 3



