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Why Python 
 

• Increasingly Complex Tasks 

• Increased ownership outside of traditional programming role 

• Current Method Has Drawbacks 

• Multiple tools to accomplish task 

• Need for Automation  

• API Interaction 

• XML Modification and Creation 

 

 

 

 

 



Why Python 

Source: https://stackoverflow.blog/2017/09/06/incredible-growth-python/ 



Benefits of Using 
Python 

 

 

 

 

• Python has a very simple and consistent syntax 
• "There should be one—and preferably only one—obvious way to do it" 

• Lots of resources: 
• 5th Largest StackOverflow Community 

• 4th Most-Used Language at GitHub 

• 125,000+ 3rd Party Libraries 

• Built in Libraries 

• Forces good programming practices 
 

• Its free!* 

 



Considerations of Using 
Python 

 

 

 

• Our organization relies heavily on SAS proprietary data formats 

• From export of edc to final analysis 

 

• Python can be considered slow 

• Large memory consumption  

 

• Python programs must be consistent 
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SAS, Meet Python 

 

 

• Replicating a utility in Python 
• Good intro to new language 

• Compare results 

• Familiar subject matter 

• Python Modules Used 
• argparse 

• pandas 

• xlsxwriter 

 

  
 

 



 

 

 

Import as Dataframes, use Pandas library methods to evaluate differences, 
and output excel file of results 

 

 

Import as SAS Datasets, use proc compare to evaluate differences, and output 
excel file of results 

 

 

Methodology: 
Comparing Excel Files 



• Comparing Increasing # of Sheets 

 

• Team wanted a quick and easy method of comparing SDTM/ADaM Specification sheets 
across studies and tasks 

 

• Small but varied sheets with 30ish Variables 

Project Example: 
Comparing Excel Files 



0

10

20

30

40

50

60

0 20 40 60 80 100 120

Ti
m

e 
(S

ec
on

ds
) 

# Of WorkSheets in Book 

SAS

Python

Comparison Based on 
Worksheet Count 



• Comparing Increasing # of Obs 

 

• Utilizing the same utility for large excel data dumps 

 

• Thousands of records & around 100 Variables 

Project Example: 
Comparing Excel Files 
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• Flexibility 

• SAS Cares about Spaces 

• Datasets have to follow rules 

 

• Complexity 

• Python: 300~ lines of code 

• SAS: 1000~ lines of code 

 

Takeaways: Comparing 
Excel Files 
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Project Example : 
Updating ClinicalTrials.Gov 



Steps: Updating 
ClinicalTrials.Gov 

Compare daily 
output to previous 

output of our 
site/investigators 

 Identify changes & 
create report of 

changes for study 
team to approve 

Collect all 
approved changes 

download study 
XML from CT.GOV 

Modify XML for 
updated, new, and 

removed sites 

Upload updated 
XML code via API 

to CT.gov 

Capture results and 
create log of 

changes 



Project Example : 
Updating ClinicalTrials.Gov 

• Import & Compare CSV 
 Files Using Pandas 

• Todays File vs Yesterdays File 

 

• Using Unique Identifier Per Site 

• Changes per site 

• New Sites 

• Removed Sites 

 

 



Project Example : 
Updating ClinicalTrials.Gov 

• Generate Change Report  

• Using library xlsxwriter 



Project Example : 
Updating ClinicalTrials.Gov 

 

• Download XML via API 

• Use Library requests 

• Modify XML  

• Use Library lxml 

 



Project Example : 
Updating ClinicalTrials.Gov 

 

• Upload XML via API 

• Use Library requests 

• Grab Response from API 



Project Example : 
Updating ClinicalTrials.Gov 

 

• Create Excel Log File to Track Status of Changes 

• Using library xlsxwriter 

 

 

 

• Grabs response from each stage 

• Python Program 

• XML Download 

• XML Upload 



Project Example : 
Updating ClinicalTrials.Gov 

 

• Benefits of using Python For Task 

• Customizable Excel Output 

• Straight Forward XML Modification 

• Requests automatically encodes 

• Easy to receive/examine response from API 

• Many Complex parts split into concise manageable pieces 

• “Simple is better than complex. Complex is 
better than complicated”  
 - Tim Peters, Zen of Python 

 

 

 



• EMA Has Introduced Policy 0070  
• Requiring Anonymization of Study 

Documents 

 

• Need for automated method to identify 
potentially identifying information 

 

• Transformation vs. Redaction: 
• Delivery of higher-value output with greater 

utility yet still with strong measures to protect 
patient privacy 

Project Example: 
Anonymization of Documents 



Project Example: 
Anonymization of Documents 

• Still at Early Stages and Exploring Best 
Method to Accomplish Task 

 

• Distinct Needs: 

• ID Personal Data 

• Create method of viewing these items 

• Allow user to approve changes 

• Apply changes to documents 



Project Example: 
Anonymization of Documents 



Project Example: 
Anonymization of Documents 

• Convert Word Document to XML 
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• Creation of Define XML 

 

• Merging PDF Files 

 

• Submission Checking Utility  

 

 

 

 

 

 

 

 

Future Projects 



• How to control packages 
• Do we want any user to have the ability to install packages 

• How do we want to ensure packages are trustworthy? 

• How to validate scripts 
• Capitalize on pythons validation/testing abilities 

• Ensuring functionality when updating modules/python 
• Scripts behave the same when new versions of packages are released/installed 

• New versions of python 

Growing Pains 



Resources for Learning  

PEP 8 Style Guide: 
https://www.python.org/dev/peps/pep-0008/ 

 

PEP 20 The Zen of Python: 
https://www.python.org/dev/peps/pep-0020/ 

https://www.python.org/dev/peps/pep-0008/
https://www.python.org/dev/peps/pep-0008/
https://www.python.org/dev/peps/pep-0008/
https://www.python.org/dev/peps/pep-0008/
https://www.python.org/dev/peps/pep-0008/
https://www.python.org/dev/peps/pep-0008/
https://www.python.org/dev/peps/pep-0008/


Questions? 
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