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Prostate Cancer 



What Do Prostate Cancer Patients Die Of?

2. Bill-Axelson A, Holmberg L, Garmo H, et al. Radical prostatectomy or watchful waiting in early prostate cancer. N Engl J Med. 2014;370(10):932–942. 



Current Tools to Evaluate Life Expectancy
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Tool Year Variables Number 
of Inputs

Cowen et 
al.3 2006

Age, Charlson Comorbidity Index, angina, systolic blood 
pressure, BMI, smoking, marital status, PSA, Gleason sum, 
clinical stage, treatment

27

Walz et al.4 2007 Age, Charlson comorbidity index, treatment type (radical 
prostatectomy vs external beam radiotherapy) 19

Hoffman et 
al.5 2015 Age, race, and patient-reported overall health 3

Daskivich et 
al.6 2015 Age, race, treatment, PSA, Gleason Score, cancer stage, and 

the Prostate Cancer-specific Comorbidity Index 30

Cho/Hawken
s et al.7 2017 Age, race, Charlson Comorbidity Index 19

Only 23% of urologists report using life expectancy tools in practice.8



Enthusiasm for Big Data 
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Aim of the Study 

To identify the most influential variables for predicting 
other cause mortality for men newly diagnosed with 

prostate cancer. 
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Methods 

• Study Sample: SEER-CAHPS data

» Men 65 years and older diagnosed with prostate cancer 
from 2004 to 2013.

• Primary Outcome: Defined as expired from causes other than 
prostate cancer. 

• Potential Predictive Variables (76 total): Included patient 
demographics (7), cancer information (4), claims-based 
measures (60), and patient-reported health measures (5).
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LASSO Regression 
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• Applied LASSO regression to identify the core set of 
variables from 76 potential inputs that minimize prediction 
error for other-cause mortality. 

• LASSO regression is often used in machine learning
» Uses a shrinkage and variable selection method to identify 

subset of predictive variables that minimize prediction error 



Results 

• Among 3,240 men diagnosed with prostate cancer, 246 
(7.62%) died of prostate cancer and 631 (19.48%) died of 
other causes. 

• LASSO regression identified an 18-variable model:
» 1 demographic variable 
» 3 cancer variables
» 10 claims-based variables
» 4 patient-reported variables
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Top 6 Variables: 
- Age
- CHF
- General health 
- COPD
- Ambulance
- Comorbidity count 

10-yr AUC 
6-variable 0.758
18-variable 0.783
Other models:
-Hoffman
-Cho
-Daskivich

0.738
0.746
0.783



Conclusions

• Estimating other-cause mortality in men with prostate cancer 
can be accurately accomplished by using relatively few data 
inputs.

• Incorporating different types of data in combination with novel 
machine learning techniques may produce more parsimonious 
tools that facilitate usability. 
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