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curve. Intervals of time, during the clinical trial
where there are no deaths, are shown by hori-
zontal lines (no downward steps). In other
words, for any interval in time where none of
the subjects die, the line in the plot just travels
from left to right, that is, horizontally.
Typically, horizontal components of the plot
are shorter near the beginning of the clinical
trial, because many, many subjects are partici-
pating in the trial (they have not yet died) and
thus many subjects are at risk for triggering
the event of interest, while horizontal compo-
nents of the plot are longer near the end of the
clinical trial, because relatively few subjects
are still participating in the trial, and deaths
are encountered only now and then (6).

In Kaplan—Meier plots, the event must be a
one-time event. In other words, if relief from
arthritis pain is found at 2 months into the trial,
and found again in the same subject at 3 months
into the trial, the event is only counted once
(only the relief from pain occurring at 2 months
is counted). Alternatively, where the event of
interest is “relief from pain without relapse,”
and where relief is first detected at a scheduled
assessment at 2 months, and where relief is
again detected at a scheduled assessment at 3
months, then relief at both of these scheduled
endpoints is mandated to trigger the endpoint
(7). Where the goal of the investigator is to make
a graph of events of a recurring nature,
Kaplan—Meier plots are not used (8).

Where the Kaplan—Meier plot contains two
curves, data used for plotting these curves are
also used for calculating the P value and
the hazard ratio (HR).

9. BIOSTATISTICS—PART I

b. Examples of Kaplan—Meier
Plots—The Holm Study

Holm et al. (9) conducted a clinical trial on
breast cancer patients. The trial enrolled 564
subjects. All of the subjects received surgery
followed by radiation in an attempt to elimi-
nate the cancer. Of these, 276 subjects were
then enrolled in arm A of the clinical trial and
received tamoxifen, while 288 subjects were
enrolled in arm B and received only placebo.
The two arms are summarized below:

e Arm A: Tamoxifen.
e Arm B: Placebo.

Tamoxifen and placebo were administered
for a period of 2 years. Subjects were observed
for 15 years in all, starting from the day of
assignment to arm A or arm B. During these
years, subjects were periodically tested for
recurrence of the cancer. Data that were col-
lected took the form of an endpoint called
recurrence-free survival.

For each of the subjects, the event of recur-
rence of the breast cancer, or the event of death
from recurrence of the breast cancer, triggered
this endpoint.

For each subject, when the event was
triggered, the investigators placed a point on
the survival curve, also known as the
Kaplan—Meier plot (Fig. 9.1). This plot includes
two survival curves, one for arm A and the other
for arm B. The dots on the curves represent sub-
jects who were censored. Each dot represents
one subject. The Kaplan—Meier plot shown in
Fig. 9.1 was simplified somewhat from the

®Kirkwood BR, Sterne JA. Essential medical statistics. 2nd ed. Malden, MA: Blackwell Science Ltd.; 2003. p- 278.

"The author thanks Dr Jenna Elder for this suggestion.

8Motulsky H. Intuitive biostatistics. New York, NY: Oxford Univerity Press; 1995. p. 54.
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