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I.  INTRODUCTION

Statisticians contribute an essential intellectual component to most clinical trials (1,2). 
The following introduces statistical concepts and formulas that enable an understand-
ing of information occurring at later points in this textbook. These concepts and for-
mulas include the Kaplan-Meier plot, the Z statistic, the t statistic, P values, the hazard 
ratio, the concept of sample group versus population group, and the concept of superiority 
analysis versus non-inferiority analysis. An earlier chapter in this book will explain the 
concept of intent-to-treat analysis versus per protocol analysis.

a.  Kaplan-Meier plot
Kaplan-Meier plots are used to represent deaths occurring during the course of clini-
cal trials in oncology, and hence are often called survival plots (3). But Kaplan-Meier 
plots are also used to represent other types of events in clinical trials, such as time to 
metastasis, time to a non-fatal heart attack, time to disappearance of pain in studies of 
arthritis drugs, and time to recovery from an infection after antibiotic treatment (4,5).

A Kaplan-Meier plot is a curve or, more accurately, a step-function. In this curve, 
the X axis is time and the Y axis is the cumulative proportion of study subjects experi-
encing the event of interest at any given time. In clinical trials in oncology, the event 
of interest is often death. Where a study subject dies, this death is shown by a down-
ward (vertical) step in the curve. Intervals of time, during the clinical trial where there 
are no deaths, are shown by horizontal lines (no downward steps). Typically, horizontal 
components of the plot are shorter near the beginning of the clinical trial, because 
many subjects are participating in the trial (they have not yet died) and thus many sub-
jects are at risk for triggering the event of interest, while horizontal components of the 
plot are longer near the end of the clinical trial, because relatively few subjects are still 
participating in the trial (6).
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