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Breast Cancer and Study 
Background
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Breast Cancer

● Current prevalence in US: 129.7/100,000 

women1

● Primary invasive breast cancer: there is/are 

malignant tumor(s) that originate in the ducts 

or lobules and have spread to surrounding 

tissues, but not other organs
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Data Source

● Observational study

● Tumor tissue samples taken from three 

hospitals in Rotterdam, Netherlands3

○  St. Clara Hospital

○ Ikazia Hospital

○ St. Fransiscus Gasthuis Hospital

● 2780 pre- and postmenopausal cisgender 

women with primary, operable, invasive 

breast cancer
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Data Source

● All patients examined routinely every 3-6 

months during first five years of follow-up

○ Examined once a year after first five 

years

● Measured time until relapse of disease 

and/or death

● 1084 (39%) patients were lost to follow-up
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Is there a difference in 
survival time when 
undergoing chemotherapy 
vs. hormone therapy?
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Modelling Survival
● Survival analysis: collection of statistical procedures for the analysis of data in 

which the outcome variable of interest is time until an event occurs

○ Graphically represented by Kaplan-Meier (KM) curves

○ KM curves are non-parametric
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Censoring

● Censoring: occurs when we have 

information about individual 

survival time, but don’t know the 

exact survival time

○ Right censoring is the most 

common

● Our data is right censored
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Breast Cancer Patient Survival
● Only included patients who 

either received chemotherapy or 

hormone therapy

○ 552 patients received 

chemotherapy

○ 311 patients received 

hormone therapy
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Log-rank Test
● Log-rank test: compares KM curves (is there a significant difference in the time 

until an event occurs?)

● Used log-rank test on KM curves from previous slide

○ Using a significance level of 0.05, I found significant evidence (p = 3e-4) 

that there is an association between the type of treatment received and 

survival time.
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Cox Proportional Hazards (PH) Model
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● Cox PH model: can evaluate (simultaneously) the effect of several factors on 

survival time

○ Semi-parametric model

○ Proportional hazards (PH) assumption: assumes hazard ratio is constant 

over time



Cox Proportional Hazards (PH) Model

● Hazard ratio is 1.45 (comparing 

hormone to chemo)

● 95% confidence interval: 1.18 - 

1.78

● Using a significance level of 0.05, 

I found significant evidence (p = 

4e-4) that there is an association 

between type of treatment and 

survival time.
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Adjusting for Other Factors
● When adjusting for number of positive lymph nodes and concentrations of 

estrogen and progesterone receptors:

○ Hazard ratio is 1.23 (comparing hormone to chemo)

○ 95% confidence interval: 0.99 - 1.53

○ Using a significance level of 0.05, I found significant evidence (p = 2e-16) 

that there is an association between type of treatment and survival time 

when adjusting for other factors.
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Diagnostics
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Schoenfeld Residuals
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● Schoenfeld residuals: used to test 

assumption of proportional hazards

○ A trend that isn’t flat about 0 

can be a sign of 

non-proportional hazards



Conclusions
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Limitations

17

● This dataset comes from an observational study

● Small sample size

● Location and time that data was taken from



Final Thoughts
● There is an association between type of treatment received and survival

● Increased hazard for group treated with hormone therapy compared to 

chemotherapy

● There is a lot to consider when working with survival data in health!

○ Parametric, semi-parametric, vs. nonparametric

○ Censoring
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