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In many studies of breast cancer, the main
outcome is the time to an event of interest,

e.g. time to death
time to recurrence (disease-free survival)

Usually for some individuals true time to event
is unknown, and also survival data rarely
normally distributed, therefore survival
analysis necessary

Survival analysis is a collection of statistical
procedures for data analysis where the
outcome variable of interest is time until an
event occurs
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Survival times unknown for a subset of the
study group: censoring

e.g. a patient has not (yet) experienced
the relevant outcome

a patient is lost to follow-up
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Survival data are generally described in
terms of two related probabilities; survival
S(t) and hazard h(t) or A(t)

Hazard is the probability that an individual
who is under observation at time t has an
event at that time
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Survival is the probability that an individual
survives from the time origin to a specified
time t.

Kaplan-Meier survival curve
- a useful summary
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Previous:
ARR = 14.3%
RR =0.72

Absolute risk reduction
85.1%-79.5% = 5.6%

Relative risk at 5 yrs
(100-85.1)/(100-79.5) = 0.73

I.e.
the relative risk reduction is 27%
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Clinical vs statistical assessment

Patients at risk

The logrank test
- the most widely used method of

comparing two or more survival curves

The Cox proportional hazards model
A survival analysis regression model
which describes the relation between

the event incidence and a set of
covariates

HR = 0.75 (95% CI: 0.66-0.84),

p<0.0001
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p < 0.0001
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Statistical models may give
rise to misleading conclusions

Checking that a given model is
an appropriate representation
of the data is important, but
can be complicated
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Advanced survival analysis

Competing risks
Multistate models
Time-dependent covariates
Relative survival
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References available on request

mj@dbcg.dk
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