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Introduction
• Pancreatic ductal adenocarcinoma (PDAC), the most common form of pancreatic 

cancer, is the fourth leading cause of cancer death in the world.
• Genes and common factors, such as age, race, smoking, alcohol consumption, 

obesity, and diabetes are risk factors for pancreatic cancer.
• The objective of this study:
• Primary endpoint: To investigate the association between risk factors and overall 

survival time of PDAC.
• Secondary endpoint:  To evaluate if risk factors are associated with grade of the 

PDAC.



Data and Methods
• Data: The dataset we used is from National Cancer Institute, which is part of the 

TCGA's Study of PDAC containing 154 patients. 
• Methods:
 Clinical data analysis

Cox proportional hazards model
Tree-based model (rpart and randomForest)

 Gene data analysis
T-test
Lasso regression 



Results



Distribution of Demographics 
Variable Level N(%)=154

Age Mean 65.05

Median 65.50

Minimum 35.00

Maximum 85.00

Std Dev 11.01

Sex Female 71(46.1)

Male 83(53.9)

Race Asian 9(5.8)

Black 7(4.5)

White 133(86.4)

NA 5(3.2)

Ethnicity Hispanic 4(2.6)

Not Hispanic 115(74.7)

NA 35(22.7)



Patient and Tumor Characteristics



Kaplan-Meier Curve for Overall Survival 

• The Median Survival 
time for overall 
survival is approx. 20 
months.

• Some people survived 
up to 70 months



Univariate Cox regression



Multivariate Cox regression



Boxplot(Factors vs Survival time)



Recursive partitioning (Rpart)

1.AGE is the most 
significant factor to 
define the subgroup. 

2. The subgroup can 
be further divided into 
smaller subgroup by 
LYMPH,SMOKE,  
DIMENSION, and 
GRADE.



Rpart



Random Forest

DRINK is the most 
important factor, 
follow by Tumor 
GRADE, then 
HISTORY, Tumor 
DIMENSION. 



Random Forest



Gene data analysis

Cox regression(one by one): 18272 totally, 79 genes are significant.



Lasso Regression

Lasso selected 
17 genes which 
are significantly 
associated with 
survival time



Lasso Regression



Final model (Cox regression)

By comparing the results, four genes are same from the two methods :

CASKIN2, TRIM67, DNAJC19, and ARNTL2. 

Finally, we put the four genes with the significant factors from clinical data:  

GRADE, SMOKE, DRINK, add SEX, AGE, HISTORY, DIMENSION, LYMPH, 

together into the survival model. 



Final model

 Significant factors:

SMOKE4, DNAJC19

ARNTL2

 Reformed SMOKE 

had a positive     

impact on 

Survival time.



Secondary endpoint analysis
• The analysis so far was using continuous response , now we are going to analyze using 

categorical response.

• The grade for the subject's tumor was divided into two groups: 
GRADE in 1 or 2 in one group        
GRADE in 3 or 4 in another group 

• Logistics regression for clinical covariates was performed to check if any clinical covariates 
were significantly associated with grade category.

• But results showed there were no clinical covariates show significant association with tumor 
grade.
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Recursive Partitioning(Rpart)

• LYMPH node count is 
the most significant 
factor to define the 
subgroup

• Followed by 
dimension of the 
tumor, smoke.  



Recursive Partitioning(Rpart)



Random Forest
• Smoking is important 

factor along with family 
history of cancer and 
dimension of tumor



T-Test 
• Association between grade 

category and gene (one by 
one) using T-test: 18272 
totally, 39 genes are 
significant between two 
tumor grade categories 
at P-value<0.001.



Lasso regression for grade category

• Later, we performed lasso 
regression to identify which gene 
is significantly associated with the 
grade category. 

• We found out there are six genes 
related to the grade of the tumor.  

• The result obtained from T-test 
and Lasso regression was 
different. Hence, a detailed 
investigation is needed. 





Lasso Regression

• We then used 39 significant genes 
obtained from T-test to see how many 
genes are kept in the lasso regression. 
We obtained 20 genes that were 
significant.



Graphs



Final Model

• We used logistics 
regression in our final 
model and one gene was 
significant, which is 
ALDH3A1.



Discussion
• Pancreatic cancer is the fourth leading cause of cancer death, and it has an increasing trend of 

incidence and poor prognosis after diagnosis. 

• Risk factors should be identified, and preventive measures should be taken accordingly.

• The genetic syndromes account for 20% of familial pancreatic cancer, there are other yet 
undiscovered familial pancreatic cancer genes. 

• Hence more research is needed to check for association between specific genes and 
pancreatic cancer.
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Thank you！

We would like to thank Dr. Kao-Tai Tsai and Dr. Karl Peace 
for guiding us!


	Relationship between Overall Survival, Clinical and Genomic data from TCGA’S Study on Pancreatic Cancer Patients �via Machine Learning 
	Contents�
	Introduction
	Data and Methods
	Slide Number 5
	Distribution of Demographics �
	Patient and Tumor Characteristics
	Kaplan-Meier Curve for Overall Survival 
	Univariate Cox regression
	Multivariate Cox regression
	Boxplot(Factors vs Survival time)
	Recursive partitioning (Rpart)
	Rpart
	Random Forest
	Random Forest
	Gene data analysis
	Lasso Regression
	Lasso Regression
	Final model (Cox regression)
	Final model 
	Secondary endpoint analysis
	Recursive Partitioning(Rpart)
	Recursive Partitioning(Rpart)
	Random Forest
	T-Test 
	Lasso regression for grade category
	Slide Number 27
	Lasso Regression
	Graphs
	Final Model
	Discussion
	Reference
	Thank you！��We would like to thank Dr. Kao-Tai Tsai and Dr. Karl Peace for guiding us!

