
Introduction
Age at diagnosis has been shown to be an 

important prognostic factor of outcome for breast 

cancer (BCA).  A better understanding of the 

complex relationship between age at diagnosis 

and survival may allow for the development of 

more effective intervention strategies. 

Purpose
The specific aim of this study was to determine 

the overall survival (OS) and cause-specific 

survival (CSS) in young patients (<40 years old) 

with BCA relative to older age groups.

Methods
The population of this study comprised of the 

481,294 cases of women with BCA extracted 

from the Surveillance, Epidemiology, and End 

Results (SEER) registry from 1973-2006, and 

restaged BCA cases according to AJCC 6th

edition staging system.  OS and CSS were 

determined by the Kaplan-Meier method using 

R, a software environment for statistical 

computing and graphics.  Statistical significance 

was tested using the log rank test in R.

The total 481,294 cases extracted from 

SEER were categorized into the 

following stage groups:

Stage 0 36,692 7.6%

Stage 1 243,460 50.6%

Stage 2 135,013 28.1%

Stage 3 50,233 10.4%

Stage 4 15,896 3.3%

The range of ages was from 

11 to 106, with a mean of 

60.5.  Ages were divided into 

five groups: <40, 40’s, 50’s, 

60’s, and >69 years.

OS. All pairs of age groups 

were statistically different 

from each other (all p-values 

were 0).  

CSS.  All pairs of age groups 

were statistically different 

from each other except 40’s, 

50’s, and 60’s with each 

other.

Conclusions
The OS of the <40 years age group was 

significantly better than the 60’s and >69 year 

age groups, but worse than the 40’s and 50’s 

age groups (p-value = 0).  The CSS of the 

youngest age group was significantly better 

than the >69 age group, but significantly worse 

than all other groups (p-value = 0).  Further 

studies to determine contributing variables for 

these observations is warranted.

OS vs. CSS
Overall Survival (OS) is the probability of 

staying alive for a duration of time after 

diagnosis. OS is calculated from the 

percentage of individuals living beyond a 

certain duration.  Cause Specific Survival 

(CSS) is the probability of not dying from 

breast cancer within a duration of time after 

diagnosis.  CSS is calculated from the number 

of individuals living compared to number of 

individuals living or who died from breast 

cancer.  CSS excludes from analysis 

individuals who died of other causes to focus 

on the effectiveness of treatments, and 

exclude factors such as natural, accidental, or 

unrelated deaths.

Data Results

<40 40’s 50’s 60’s

40’s <.001 - - -

50’s <.001 0.641 - -

60’s <.001 0.227 0.095 -

70+ <.001 <.001 <.001 <.001

P-values for pairwise log rank 

significance analysis of CSS:


