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the hazard reduction by the control treatment.
The numerical value can be a fraction of 1.0 or it
can be greater than 1.0. For example, a hazard
ratio of 0.70 means that the study drug provides
30% risk reduction compared to the control
treatment (25). A hazard ratio of exactly 1.0
means that the study drug provides zero risk
reduction, compared to the control treatment.
The P value gives the probability of observing
an event by chance alone, if the null hypothesis
is true. The P value expresses the probability of
observing a difference as extreme as that
observed, if in fact the null hypothesis is true
(26). If the P value from the study results is
smaller than the alpha value, it is concluded that
the observed difference is unlikely to be from
chance, and that it arose from the treatment
used in the clinical trial.

A Kaplan—Meier plot can be used to plot
results from only one group. The Kaplan—Meier
plot can also be used to plot results from two
groups, for example, study drug group and con-
trol group. The Kaplan—Meier plot can also be
used for data from more than two groups. But
an hazard ratio is used to represent the relative
difference between only two groups. Please also
note that when the hazard ratio is used as a
measure for the difference between two survival
curves (on one Kaplan—Meier plot), the hazard
ratio can be calculated from data collected from
the entire study period or, alternatively, from an
early time interval or from a late time interval
(27). According to Dr Harvey Motulsky (28), the
hazard ratio is only meaningful if you assume
that the hazard ratio is the same at all time
points.

9. BIOSTATISTICS—PART I

II. DEFINITIONS AND FORMULAS

The following definitions and formulas are
used to calculate the hazard ratio (29).

O, is the observed number of deaths at time ¢,
for group 1.

O, is the observed number of deaths at time ¢,
for group 2.

E; is the expected number of deaths at time ¢,
for group 1, where this expectation is based on
the number of deaths occurring in this group for
the immediately previous time point (the time
just before time ¢).

E, is the expected number of deaths at time
t, for group 2, where this expectation is based
on the number of deaths occurring in this
group for the immediately previous time point
(the time just before time t).

E, is calculated from the following formula
(Eqn (9.1)):

RN (GDICD
E = Z[ ; ©.1)

E; is calculated from the following formula
(Eqn (9.2)):

(r20)(dy)

E Z[ " ] 9.2)

The term ry; is the number of subjects alive

and not censored in group 1, just before time ;.

The term r is the number of subjects

alive and not censored in group 2, just before
time t;.
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