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Introduction 
This tutorial focuses on clinical data analysis by using the eTRIKS training server. The 

objective of the tutorial is to familiarize you with some basic tools available in eTRIKS. The 

tutorial is based on tranSMART v1.2 (released september 2014) accessible via :  

public.transmart.etriks.org  

The tutorial is divided into 3 lessons : 

- Part 1 : Browsing the data tree ………………… Page 4 

- Part 2 : Comparison of 2 subsets ……………… Page 7 

- Part 3 : Survival Data analysis …………………. Page 10 

 

The dataset used for this example is from Desmedt et al published in 2007 in Clinical 

Cancer Research (Clin Cancer Res 2007, Vol 13, n°11, June 1, 2007). The study reports 

gene expression profiling of frozen samples from 198 untreated breast cancer patients.   

The endpoints are defined as: 

- Time to Distant Metastasis (TDM) 

- Overall Survival (OS) 

 

Launch eTRIKS by typing the following URL http://public.transmart.etriks.org in your favourite 

Internet browser. Go to the Dataset Explorer Tab and open the tree under Public Studies. 

Public datasets that are uploaded into eTRIKS are labelled with pathology name, author 

name and GSE code.  
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Expand the tree under the GEO Studies and then the Breast_Cancer node. The Desmedt 

study refers to GSE7390. For more details on the study, right click on the study name and 

select « Show Definition » as shown in Figure 1. A popup window shows the summary of 

the study as deposited in the NCBI repository. 

 

	  
Figure	  1:	  Dataset	  Explorer	  view 

 

A popup window shows the summary of the study as deposited in the NCBI repository as 

shown in Figure 2. 
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Figure	  2:	  Details	  of	  the	  study 
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Lesson 1 : Browsing the data tree 
Expand the Desmedt(2007)_GSE7390 node by clicking on the + sign on the left. The right 

number in parenthesis represents the number of patients in the study that is 198 here. Now 

you have 3 nodes listed: 

- Biomarker Data (198) 

- Clinical Data (198) 

- Subjects (198) 

Each node is related to a type of data and we are going to browse through each node to see 

what kind of data is available for this study (Figure 3).  

A label is assigned to each data node:  

« 123 » for continuous numerical variables 

« abc » for categorical text variables  

«  » for high dimensional data.  

 

First, expand the Biomarker Data node to access the details of the micro-array based 

profiling: HG-U133 Affymetrix Human Genome U133A Array. Again the number in 

parenthesis indicates that the experiment has been performed for 198 patients. 

Then, expand the Clinical Data node. There are 4 groups of data collected in this study. The 

entire tree related to Clinical Data is displayed in the screenshot below (Figure 3). The 

Disease Free Survival, Distant Metastasis Free Survival and Overall Survival are related to 

the endpoint (clinical outcome) of the study. The Risk Assessment tree is made of 4 

components that have been evaluated in the study with the aim to compare their predictive 

power with the signature outcome. 
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Figure	  3:	  View	  of	  the	  Clinical	  Data	  tree 

 

Lastly, expand the Subjects node. The data is divided into 2 nodes: Demographics and 

Medical History (Figure 4). The Age variable is the only Demographics variable available. A 

number of measures are listed under the Medical History, among which is the Estrogen 

Receptor status that we will further explore in Lesson 2. 
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Figure	  4:	  Details	  of	  the	  Subject	  tree 
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Lesson 2: Analysis Subset Selection 
Expand the Desmedt(2007)_GSE7390 node by clicking on the + sign on the left. We are 

going to select two subsets of subjects and assess whether there exist a dependencies 

between the clinical outcome and a set of selected variables, namely Age and Estrogen 

Receptor Status.  

Question: How many subjects are contained in the high risk group (subjects that developed 

distant metastasis within 10 years, as defined in the paper) and how many subjects are 

contained in the low risk group (subjects which remained metastasis free during the first 10 

years).  

As a first step, we define 2 subsets of subjects by selecting the outcome which is the TDM 

(time to distant metastasis) variable, expressed as the number of days to disease 

progression (distant metastasis). The « 123 » label at the left of the node indicates this is a 

continuous numerical variable. Drag this variable into the top box of Subset 1. A popup 

window is displayed and you will now define the intervals that you want to explore further. 

You might click on the Show Histogram box for further details on the repartition among 

subjects (Figure 5). 

	  
Figure	  5:	  Histogram	  of	  TDM	  values 

We are going to start with a 10 years interval as discussed in the paper. Click on « By 

numeric value », select « LESS THAN » as an operator and enter 3650 as the threshold 

value for 10 years (the unit is days here).  

Repeat similar actions for Subset 2 and define the complementary second group by entering 

numeric values ≥3650 (GREATER THAN OR EQUAL TO) as shown on Figure 6.  
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Figure	  6:	  	  window	  for	  defining	  intervals	  for	  subset	  definition 

The subset 1 represents the high risk group with subjects that developed distant metastasis 

within 10 years while the subset 2 represents the low risk group with subjects which 

remained metastasis free during the first 10 years. Click on Summary Statistics in order to 

proceed the comparison of the pre-defined groups (Figure 7). This is the standard 

comparison provided for any pair of subsets. 

	  
Figure	  7:	  Summary	  statistics	  for	  comparison	  of	  2	  pre-‐defined	  subsets 

The top line of the window describes the 2 subsets with the definition of the threshold values 

that were entered: TDM < 3650 for Subset 1 and TDM ≥ 3650 for Subset 2. The Subject 

Totals box gives details on the number of subjects for each subset: 75 for Subset 1 (later 

displayed in red colour) and 123 for Subset 2 (displayed in blue colour). The comparison of 

the Age variable is then displayed as a Histogram view (left) and as a Box plot graph (right). 
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The similarity between the 2 subsets highlights that there is no difference in Age repartition 

between the high risk of disease recurrence and the low risk group. 

Conclusion: The disease recurrence is independent of the Age of the subjects. This analysis 

allows you to compare the impact of the demographic variables (Age and Sex if it is defined) 

onto the variable of interest, here the clinical outcome which is the disease recurrence. 

 

Clinical question : does the Estrogen Receptor Status have an impact on the clinical 

outcome TDM (Time to Distant Metastasis) ?  

We are going to bring an extra parameter in the analysis now. Expand the Medical History  

node under the Subjects folder and then the Tumour characteristics node. The Estrogen 

Receptor Status is a categorical binary variable defined by 2 values: Positive or Negative 

corresponding to ER+ and ER- tumours respectively. Select the Estrogen Receptor Status 

and drag the variable towards the Results/Analysis window on the right. The 

Results/Analysis window is updated with a comparison of the repartition of ER+ and ER- 

status between the 2 previously defined subsets (Figure 8).  

 

	  
Figure	  8:	  Comparison	  of	  ER	  status	  (subset	  1	  versus	  subset	  2) 

 

We observe here that there is a significant difference (pValue <0.05) between the 2 subsets : 

there is a higher incidence of ER- (41%) in the high risk group (Subset 1) as compared to the 

low risk group (27%, Subset 2).  

Conclusion : in this cohort, there is a higher proportion of subjects with ER negative status  in 

the high risk group (incidence of metastasis within 10 years) as compared to the low risk 

group and the difference is statistically significant at a 95% confidence level. Indeed, there 

are conflicting studies associating the tumour ER status and the incidence of distant 

metastasis (Berman et al, 2013). 
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Lesson 3 : Survival Analysis 
Go to the Comparison Tab. Click on the Clear button if your selection is not empty at that 

stage. Drag the entire study node into Subset 1, and click on Advanced Workflow and select 

Survival Analysis in the Analysis pulldown menu. This workflow estimates the proportion of 

subjects living for 2 distinct categories over a period of time. The purpose of the Kaplan 

Meier plot is to report the comparison of the 2 conditions.  

The « Variable Selection » window pops up and you must enter the variables that you wish to 

examine (Figure 9).  

	  
Figure	  9:	  Survival	  Analysis	  window 

There are 3 categories of variables here :  

- Time 

- Category 

- Censoring Variable 

The Survival Analysis refers to a time dependent variable. It might be any time related 

measure like TDM in this study. Next, we want to define 2 categories of subjects and the 

objective is to compare their impact on the time dependent endpoint. This parameter must be 

entered as a Category variable and we must define which categories we want to compare. 

The Censored variable allows you to take into account the subjects that are censored along 

the study, i.e. the subjects with no record for the clinical measure. 

Select TDM node and drag it into the Time box. Select the Veridex Signature Risk Goup 

under Risk Assessment and drag it into the Category box. The Veridex signature 

corresponds to the 76-gene signature that is evaluated in this validation cohort. It has been 

applied to classify the 198 subjects of the dataset into 2 categories, namely « Poor » and 

« Good » defining respectively the disease progression with incidence of distant metastasis 

within 10 years or not. As this variable is already categorical, there is no need to bin.  
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Before proceeding with the calculations, we are going to fill the Censor box. The censored 

variable related to the TDM measure is DMCENS. Expand the Censored, DMCENS node 

under the « Distant Metastasis Free Survival » folder node and drag the No category into the 

Censor box. As explained in the « Censoring Variable » box, only the node corresponding to 

the No values must be registered here. Your final window should look like the view in Figure 

10.  

	  
Figure	  10:	  Parameters	  to	  enter	  for	  Kaplan	  Meier	  graphs 

 

Then click on the Run button. The window is updated and the Kaplan Meier graph is 

displayed (Figure 11).  
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Figure	  11:	  Kaplan	  Meier	  graph	  for	  TDM	  

This graph is similar to Figure 1 in the original publication, except for the X axis which is cut 

at 10 years, i.e. 3650 days in the paper. As indicated by the label, the blue line corresponds 

to the Veridex good profile group while the red line is associated with the poor profile group.  

When focusing on the first 10 years of the study (Days <3650), we observe here a higher 

incidence of distant metastasis for the subjects of the « poor » Veridex profile category as 

compared to those of the « good » profile group. Values measured after 4000 days are 

difficult to comment as the number of Censored patients increases significantly (represented 

as + signs on the plot).  

Conclusion: This study validates the 76-gene signature as a good predictor for the incidence 

of distant metastasis within 10 years. 	  


